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unit which intervenes between basal Pine Bluff member of the Lewis-
ville and base of the Dexter sands. Upper part of formation is gray
and dark fossiliferous shales and sandstones. In subsurface, uncon-
formably overlies South Tyler formation. Designation of base of the
Euless (base of Dexter sand member), both in surface and in sub-
surface, is a matter of opinion; in certain areas, base of the Dexter is
considered base of the Gulf Cretaceous.

L. W. Stephenson, 1952, U.S. Geol. Survey Prof. Paper 242, p. 10. Rank
reduced to member status and restricted to a shale unit, in part car-
bonaceous, with interbedded sandstone lenses, that forms upper part of
the Euless as originally defined. Estimated thickness 45 or 50 feet.

Type locality : Town of Euless, Tarrant County.

Eulie Shale (in Chattanooga Shale)

Lower Mississippian: Central Tennessee.

Guy Campbell, 1946, Geol. Soc. America Bull.,, v. 57, no. 9, p. 885, pl. 1.
Soft argillaceous shale in three gray, yellowish, or greenish layers, with
top layer of nodules at Bransford; it is single layer of greenish shale
with nodules at base at Westmoreland. Thickness 6 to 9 inches. Over-
lies Gassaway shale (new); underlies Westmoreland shale (mnew).
The Eulie and Westmoreland are complementary in their stratigraphic
relations; the absence of either would make determination of the
status of the other way difficult.

W. H. Hass, 1956, U.S. Geol. Survey Prof. Paper 286, p. 11. Eulie shale
is gray to greenish-gray mudstone that contains phosphatic nodules.
Campbell held that this shale was of early Mississippian age, but present
writer [Hass] classifies this shale as very late Devonian. Name Eulie
shale is not used in present report [Chattanooga shale and Maury
formation] ; beds so named by Campbell are placed in Maury formation
and not named.

Identified only at Bransford, Westmoreland, and Eulie, Sumner County.

Eunice Formation

Pleistocene : Southwestern Louisiana.

J. A. Doering, 1956, Am. Assoc. Petroleum Geologists Bull.,, v. 40, no. 8,
p. 1831. Name used for formation covering Lake Charles-Ville Platte-
Opelousas-Lafayette area. Younger than newly defined Oberlin forma-
tion. TUnit has been referred to as upper Beaumont.

Town of Eunice, St. Landry Parish, lies approximately in the center of
the area.

Euphemia Dolomite' (in Durbin Group)

Middle Silurian: Southwestern Ohio.

Original reference: A. F. Foerste, 1917, Ohio Jour. Sci., v. 17, p. 187, 201,
202,

C. K. Swartz and others, 1942, Geol. Soc. America Bull, v. 53, no. 4,
chart 3. Shown on correlation chart as basal formation of group.
Stratigraphically above Lilley formation.

R. J. Bernhagen, chm., 1960, Ohio Acad. Sci. Geology Sec. Guidebook
36th Ann. Field Conf, p. 13, 17-18, 21. Silurian section in Yellow
Springs region shows Euphemia dolomite, 7 to 15 feet thick, above
Massie shale and below Springfield dolomite. Niagaran.
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Type locality: At quarry described as Lewisburg stone quarry, 1 mile
northwest of Lewisburg, Preble County. KEuphemia is one-half mile
northwest of Lewisburg.

tBEureka Beds'
Pennsylvanian : Eastern Kansas.
Original reference: L. C. Wooster, 1905, The Carboniferous rock system
of eastern Kansas.
Probably named for Eureka, Greenwood County.

iEureka Limestone®
Lower, Middle, and Upper Cambrian and Lower Ordovician: Central north-
ern Utah.
Original reference: G. W. Tower, Jr.,, and G. O. Smith, 1899, U.S. Geol.
Survey 19th Ann. Rept., pt. 3, p. 622.
Tintic district.

iBureka Limestone®
Pennsylvanian: Southeastern Kansas.
Original reference: E. Haworth, 1898, Kansas Univ. Geol. Survey, v. 3,
p. 67, 73.
Named for Eureka, Greenwood County.

Eureka Quartzite!

Eureka Group

Middle to Upper(?) Ordovician: Northern Nevada, eastern California,
and western Utah.

Original reference: A Hague, 1883, U.S. Geol. Survey 3d Ann. Rept., p. 253,
262.

C. W. Merriam, 1940, Geol. Soc. America Spec. Paper 25, p. 8 (table 1),
10-11. Underlies Hanson Creek formation (new) and overlies Pogonip
limestone in Roberts Mountains region, Nevada.

G. S. Campbell, 1951, Utah Geol. Soc. Guidebook 6, p. 20, 21 (fig. 4).
Underlies Fish Haven dolomite in Millard County, Utah. Thickness
about 850 feet.

T. B. Nolan, C. W. Merriam, and J. S. Williams, 1956, U.S. Geol. Survey
Proi. Paper 276G, p. 29-32, pl. 2. Described in Eureka district where
it is 300 to 350 feet thick, underlies Hanson Creek formation and
overlies Pogonip group, but in some areas overlies Goodwin limestone
and in others Antelope Valley limestone (new). Kirk (1933, Am Jour.
Sci., 5th, v. 26) recognized inadequacy of outcrops in Iureka district
proper and proposed that section along west base of Lone Mountain
be chosen as new type locality. This redesignation has been accepted
by U.S. Geological Survey and Lone Mountain section is commonly
regarded as an appropriate standard section for comparative purposes.

R. L. Langenheim, Jr., and others, 1956, Am, Assoc. Petroleum Geologists
Bull,, v. 40, no. 9, p. 2086 (fig. 2), 2087 (fig. 3), 2092-2095. In Independ-
ence quadrangle, California, Eureka group includes Barrel Spring for-
mation, about 150 feet thick, in lower part and an undifferentiated part,
about 200 feet, above. Overlies Pogonip group; underlies Ely Springs
formation. Mohawkian.

J. F. McAllister, 1956, U.S. Geol. Survey Geol. Quad. Map GQ-95. In
Ubehebe Peak quadrangle, California, overlies Pogonip limestone and
underlies Ely Springs dolomite. Thickness, 2% miles north of quad-
rangle, 400 feet.
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G. W. Webb, 1956, Utah Geol. and Mineralog. Survey Bull. 57, p. 13-14;

1958, Am. Assoc. Petroleum Geologists Bull, v. 42, no. 10, p. 2340-
2342, 2343-2359. In Lone Mountain area, Eureka quartzite is restricted
to the higher 181 feet of Kirk’s (1933) section; lowermost 40 feet of
post-Pogonip beds are placed in Copenhagen formation. Restricted
Bureka is divided into three members which differ from Kirk’s sub-
division. Lower 35 feet is designated.lower discolored quartzite mem-
ber; middle 95 feet, white quartzite member; upper, gray quartzite
member. Normally overlain by dark dolomites generally considered to
be Cincinnatian. Correlations discussed.

H. R. Pestana, 1960, Jour. Paleontology, v. 34, no. 5, p. 109-112. Group
includes Johnson Spring formation (mew) which is name proposed for
undifferentiated upper part of Eureka group of Langenheim and others
(1956). Middle Ordovician.

F. L. Humphrey, 1960, Nevada Bur. Mines Bull. 57, p. 10 (fig. 3), 23-24,
pl. 1. In White Pine district, overlies Pogonip formation of Mount
Hamilton group (mnew) ; underlies Hanson Creek dolomite. Thickness
250 to 400 feet. Age of formation probably Middle Ordovician but may
be Upper Ordovician in upper part.

U.S. Geological Survey currently considers the Eureka quartzite as Middle
to Upper(?) Ordovician.

Standard section: Kirk’s Lone Mountain section which is along west base
of Lone Mountain, abont 15 miles airline northwest of Eureka, Eureka
County. Named for exposures at Eureka, Nev.

tEureka Shale'
Devonian(?) : Northern Arkansas.

Original reference: J. C. Branner and F. W. Simonds, 1891, Arkansas
Geol. Survey Ann. Rept. 1888, v. 4, p. xiii, 26-27.
Named for Bureka Springs, Carroll County.

Eureka Tuff (in Silverton Volcanic Group)

Fureka Rhyolite (in Silverton Volcanic Series)?

Tertiary, middle and upper: Southwestern Colorado.

Original reference: Whitman Cross and Ernest Howe, 1905, U.S. Geol.
Survey Geol. Atlas, Folio 120.

E. 8. Larsen, Jr.,, and Whitman Cross, 1956, U.S. Geol. Survey Prof.
Paper 258, p. 14, 77-78. Mainly in flows or welded tuffs. Maximum ob-
served thickness near FBureka Gulch of 2,000 feet, thins out to west,
north, and east. Typical exposure and geographical extent cited.

U.S. Geological Survey currently classifies the Eureka Tuff as a forma-
tion in the Silverton Volcanic Group and designates the age as middle
and late Tertiary on the basis of a study now in progress.

Greatest and most typical exposure in steep walls of Animas Valley at and
above Eureka Gulch. Widely distributed in Silverton quadrangle and
extends eastward down Henson Creek as far as Lake City and for a
few miles into San Cristobal quadrangle.

Eutaw Formation?

Eutaw Formation (in Selma Group)

Upper Cretaceous: Alabama, western Georgia, eastern and northern
Mississippi, and western Tennessee.
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Original reference: E. W. Hilgard, 1860, Miss. Geol. and Agric. Rept., p. 3,
61-68.

L. W. Stephenson and W. H. Monroe, 1938, Am. Assoc. Petroleum Geolo-
gists Bull,, v. 22, no. 12, p. 1642 (fig. 2), 1648-1649. Formation includes
Tombigbee sand member at top. Underlies (west to east) Coffee sand,
Mooreville tongue of Selma chalk. and Blufftown formation. Bluff-
town formation, as defined here, includes additional beds below Bluff-
town marl (as originally defined) that were correlated with upper part
of Butaw by Veatch (1909, Georgia Geol. Survey Bull. 18) and with
“typical beds of Eutaw’” by Stephenson (1911).

C. W. Cooke, 1943, U.S. Geol. Survey Bull. 941, p. 13-17. As herein de-
scribed, formation in Georgia is restricted to beds that Stephenson
(1911, Georgia Geol. Survey Bull. 26) thought lay below Tombighee
sand member but has since discovered that they are equivalent to it.
Beds that Stephenson called Tombigbee sand member are herein called
Blufftown formation. Eutaw is more than 100 feet thick. Base of
formation is littoral deposit of coarse gray or iron-stained crossbedded
sand; remainder consists chiefly of platy sandy clay and clayey sand.
Unconformably overlies Tuscaloosa formation; uncomformably wunder-
lies Blufftown formation.

L. C. Conant and W. H. Monroe, 1945, U.S. Geol. Survey Oil and Gas
Inv. Prelim. Map 37. Restricted at base to exclude glauconitic cross-
bedded sand, gravelly sand, and laminated clay beds herein named
McShan formation.

W. E. Belt and others, 1945, Geologic map of Mississippi (1:500,000) :
Mississippi Geol. Survey. As mapped in Mississippi, includes Tombig-
bee sand member: overlies Tuscaloosa formation, undifferentiated.

‘W. H. Monroe, L. C. Conant, and D. H. Eargle, 1946, Am. Assoc. Petroleum
Geologists Bull,, v. 30, no. 2, p. 188 (fig. 1), 207-210. Unconformably
overlies McShan formation and apparently overlaps it toward north.
Underlies Mooreville chalk. Includes Tombighee sand member at top.
Thickness about 175 feet.

D. H. Eargle, 1955, U.S. Geol. Survey Bull. 1014, p. 23-32. In Georgia,
formation in Chattahoochee River valley consists of basal bed contain-
ing coarse grains of quartz sand and other detrital materials as well
as borings of Halymenites major. Basal sand is overlain by dark-gray
soft shale interbedded with fine white sand. Toward the east formation
apparently becomes nonmarine and consists of pale-tinted sands con-
taining a few thin beds of clay. Thickness about 125 feet in Chatta-
hoochee Valley: thins toward the east, possibly owing in part to overlap,
to about 77 feet in Marion County. East of Flint River, cannot be
differentiated from overlying Blufftown formation. Overlies Tusca-
loosa formation. Crops out along mnarrow belt from Chattahoochee
River to Flint River; east of Flint River, forms base of sequence of
rocks so similar lithologically that Eutaw and overlying rocks up to
base of Ripley formation cannot be differentiated.

H. L. Reade, Jr., and J. C. Scott, [1948], Profile showing geology along
U.S. Highway 331, Montgomery County, Alabama (1:16,000) : Alabama
Geol. Survey. Map legend shows Eutaw formation in Selma group.

W. S. Parks, 1960, Mississippi Geol. Survey Bull. 87, p. 22 (table 2),
3040, pl. 3. Eutaw, in this report [Prentiss County], refers to strata
between McShan formation below and Coffee formation above and in-
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cludes two distinct units: the lower typical Eutaw beds, and Tom-
bigbee sand member. Thickness 185 to 225 feet.

Named for Eutaw, Greene County, Ala.

Evacuation Creek Member (of Green River Formation)?!
Eocene : Northeastern Utah and northwestern Colorado.

Original reference: W, H. Bradley, 1931, U.S. Geol. Survey Prof. Paper
168.

D. C. Duncan and Carl Belser, 1950, U.S. Geol. Survey Oil and Gas Inv.
Map OM-119. Described in Piceance Creek basin, Colorado. Forms
upper part of formation and contains alternating brown-weathering
siltstone, sandstone, and gray marlstone near base but grades upward
to predominantly sandstone and minor marlstone. In some reports,
upper part of sequence in central part of basin has been tentatively
assigned to Bridger formation. These upper beds are equivalent to
upper part of Evacuation Creek member as identified near Parachute
Creek. Because no convenient horizon was found to subdivide upper
part of sequence penetrated by drilling, it is included in Evacuation
Creek member. Thickness about 1,000 feet as recognized in well cuttings
and surface sections. Overlies Parachute Creek member.

C. H. Dane, 1954, Am. Assoc. Petroleum Geologists Bull,, v. 38, no. 3, p.
413-416. Described in Duschesne, Uintah, and Wasatch Counties, Utah,
where it is 600 to 865 feet thick and consists chiefly of bedded shale,
mudstone, marlstone, siltstone, and sandstone. Includes Horse Bench
sandstone bed. Overlies Parachute Creek member. Transitional and
intertonguing relationships with overlying Uinta formation. Top of
member rises toward central part of Uinta Basin as indicated by
correlation of tuff beds. Contact selected arbitrarily and defined by
reference to correlatable tuff beds here included in Evacuation Creek.

Named for exposures on Evacuation Creek, Utah.
Evans Granite!
Precambrian(?) : Central northern Colorado.

Original references: J. Underhill, 1906, Colorado Univ. Studies, v. 3, no.
4, p. 272; 1906, Colorado Sci. Soc. Proc., v. 8, p. 103-122.

Probably named for Mount Evans, Clear Creek County.
Evans Creek coal series'
Eocene: Western central Washington.
Original reference : B. Willis, 1886, U.S. 10th Census, v. 15, pls. 81, 84.
Puget Sound region.

Evans Gulch Porphyry! (in Gray Porphyry Group)
Upper Cretaceous(?) or early Tertiary : Northern central Colorado.

Original reference: S. ¥. Emmons, J. D. Irving, and G. F. Loughlin, 1927,
U.S. Geol. Survey Prof. Paper 148.

C. H. Behre, Jr., 1953, U.S. Geol. Survey Prof. Paper 235, p. 52-53, 57,
pl. 1. Closely resembles Mount Zion porphyry. Probably no Mount
Zion porphyry occurs in area here described [west slope of Mosquito
Range], but possibly some highly altered rock on south slope of Prospect
Mountain, here mapped as Evans Gulch porphyry, should be grouped
with Emmons’ Mount Zion porphyry. In igneous sequence, intrusion
of quartz diorite porphyry was followed by intrusions of Evans Gulch
and Sacramento porphyries and typical Lincoln porphyry; relative
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ages of these porphyries not determinable. Older than Iowa Gulch
porphyry. Igneous rocks that are younger than Precambrian in area
of this report are either wholly or mainly Tertiary and only possibly in
part late Cretaceous or early Pleistocene in age.

Named for exposures in Evans Gluch, east of Leadville, Rake County.

Evans Landing facies' (of Carwood Formation)
Lower Mississippian: Southern Indiana.

Original reference: P. B. Stockdale, 1931, Indiana Dept. Conserv., Div.
Geology Pub. 98, p. 76, 167-169.

J. M. Weller and others, 1948, Geol. Soc. America Bull, v. 59, no. 2,
p. 127-128, pl. 2. Mississippian facies nomenclature discussed. Cor-
relation chart lists Evans Landing as facies of Carwood formation.

Type section: Along steep ravine and cascade, cut into Ohio Valley bluff,
north of road, center SE¥% sec. 4, T. 6 S, R. 5 E., 1% miles north of
Evans Landing, Harrison County.

fEvanston coal series’
Upper Cretaceous or Eocene: Southwestern Wyoming.

Original reference: C. A. White, 1870, U.S. Geol. and Geog. Survey
Terr. 11th Ann. Rept., p. 240-241,

Exposed north of Evanston, Uinta County.

Evanston Formation?
Upper Cretaceous and Paleocene: Southwestern Wyoming.

Original reference: L. Lesquereux, 1876, U.S. Geol. and Geog. Survey
Terr. Bull. 5, 2d ser., p. 244-248.

H. E. Wood 2d, 1941, Geol. Soc. America Bull., v. 52, no. 1, p. 19. pl. 1.
Tentatively called Paleocene (Puercan) ; underlies Almy formation.

J. I. Tracey, Jr., and S. S. Oriel, 1959, Intermountain Assoc. Petroleum
Geologists Guidebook 10th Ann. Field Conf., p. 126-128. Veatch (1907
U.S. Geol. Survey Prof. Paper 56) showed formation limited to three
small areas near Evanston. Present mapping shows fairly wide dis-
tribution of rocks lithologically and temporally equivalent to the Evan-
ston within Fossil Basin. On east side of basin, unit may be traced for
great distances where boulder beds dip 25° to 30° to west and form
hogbacks. Along this belt, mapped as Almy formation by Veatch, the
Evanston conformably overlies Adaville formation, but north of Kem-
merer the boulder beds truncate large syncline in the Adaville. Thick-
ness ranges widely due to lack of uniformity in deposition and to
subsequent erosion; 1,200 feet mear southern boundary of Kemmerer
quadrangle, uppermost several hundred feet not present. Contact with
overlying Wasatch formation poorly exposed; apparently gradational
at type locality, but angular unconformity present at many places.
Latest Cretaceous and Paleocene. Formation, is significant because of
its relation to structural framework of basin; it indicates that principal
period of formation of basin extended from latest Cretaceous (Lance)
through Paleocene; also dates at least part of orogeny in thrust belt
as Late Cretaceous.

‘Well exposed north of Evanston, Uinta County.
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tEvanstonian series'
Paleocene : Wyoming.
Original reference: C. R. Keyes, 1924, Pan-Am. Geologist, v. 41, p. 36.
65-66.
Evansville Sandstone Bed (in Wellington Formation)*
Permian: Central northern Oklahoma.

Original reference: J. M. Patterson, 1933, Am. Assoc. Petroleum Geologists
Bull,, v. 17, no. 3, p. 243, 251.

Exposed three-fourths mile east of Evansville.
Everett Member (of Nachusa Formation)

Middle Ordovician : Northern Illinois.

J. 8. Templeton and H. B. Willman, 1952, Tri-State Geol. Soc. Guidebook
16th Ann. Field Conf., figs. 3, 15B. Shown on columnar section as upper-
most member of Nachusa formation ; overlies Elm member (new) ; under-
lies Hlazel Green member (new) of Quin}bys Mill formation. Thickness
2 to 6 feet.

Occurs in the Dixon-Oregon area.

TEverett Schist®
Ordovician : Southwestern Massachusetts and northwestern Connecticut.

Original reference: W. H. Hobbs, 1893, Jour. Geology, v. 1, p. 717-736,
780-802.

Named for fact it has its maximum thickness within area of Mount
Everett, Mass.

“Everglades Limestone!
Pleistocene : Southeastern Florida.

Original reference: W. H. Dall, 1892, U.S. Geol. Survey Bull. 84, p. 101,
154, 157, 325.

Probably named for the Everglades.
Evergreen Amygdaloid:
Precambrian (Keweenawan) : Northern Michigan.

Original reference: B. S. Butler and W. 8. Burbank, 1929, U.S. Geol. Survey
Prof. Paper 144 (chart compiled by M. G. Wilmarth).

Occurs in Evergreen mine, north of Evergreen Bluff, Ontonagon County.
Evergreen Flow!
Precambrian (Keweenawan) : Northern Michigan.

Original reference: B. 8. Butler and W. 8. Burbank, 1929, U.S. Geol. Survey
Prof. Paper 144 (chart compiled by M. G. Wilmarth).

Occurs in Evergreen mine, north of Evergreen Bluff, Ontonagon County.
Everona Limestone!

Lower Ordovician : Northeastern Virginia.

Original reference: A. 1. Jonas, 1927, Geol. Soc. America Bull., v. 38, p. 842.

Exposed from Mitchells Ford, on Rapidan River, to southwest of Rivanna
River mnear Charlottesville, Albemarle County. Named for Everona,
Orange County.



1302 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Eversole Chert' Member (of Columbus Formation)

Middle Devonian: Central Ohio.

Original reference: C. R. Stauffer, 1909, Ohio Geol. Survey Bull. 10,
p. 12-74.

J. W. Wells, 1944, Geol. Soc. America Bull, v. 55, no. 3, p. 276 (fig. 1).
Shown on generalized section as chert member of Columbus formation.

Wilber Stout and R. A. Schoenlaub, 1945, Ohio Geol. Survey, 4th ser., Bull.
46, p. 21. In Delaware County, underlies Klondike member; overlies
Bellepoint member. Thickness 10 feet.

J. W. Wells, 1947, Ohio Jour. Sci., v. 47, no. 3, p. 121 (fig. 3). Shown on
chart as underlying Delhi (Klondike) member and overying Bellepoint
member.

Named for Eversole Run, Delaware County.

Everton Formation
Lverton Formation (in Buffalo River Group)
Bverton Limestone*

Middle Ordovician : Northern Arkansas and southern Missouri.

Original reference: A. H. Purdue, 1907, Geol. Soc. America Bull, v. 18,
p. 251-256.

G. C. Branner, 1929, Arkansas Geol. Survey Geol. Map of Arkansas. In-
cludes Calico Rock sandstone member (new).

H. 8. McQueen, 1937, Missouri Geol. Survey and Water Resources 59th
Bienn. Rept., app. I, p. 6, 9. Everton formation (sandstone and dolo-
mite) included in Buffalo River Group. '

J. A. Straczek and D. M. Kinney, 1950, U.S. Geol. Survey Mineral Inv.
Field Studies Map MF-1. Mapped in Batesville manganese district.
Unconformably underlines St. Peter sandstone. Middle Ordovician.

E. B. Brewster and N. F. Williams, 1951, Guidebook to the Paleozoic rocks
of northwest Arkansas: Arkansas Resources Devel. Comm., Div. Geology,
p. 12, columnar section. Formation includes Kings River member in
lower part and Newton sandstone member in upper part. Thickness
about 400 feet. Overlies Powell dolomite; underlies Jasper limestone.
Lower Ordovician.

E. E. Glick and 8. I. Frezon, 1953, U.S. Geol. Survey Circ. 249, p. 4-6,
measured sections. Formation described in Newton County, Ark., where
it overlies Powell dolomite and underlies St. Peter sandstone. Thickness
about 405 feet. Composed of four lithologic units (ascending) : sequence
of dolomite and sandstone, 245 feet exposed, base covered; Newton sand-
stone member, 8 feet thick; sequence of dolomite and sandstone, 80 feet
thick ; and Jasper member, 55 feet thick. Middle Ordovician.

G. A. Cooper, 1956, Smithsonian Misc. Colln., v. 127, pt. 1, p. 117. Basal
formation in Buffalo River group. Underlies Jasper formation.

Named from Everton, Boone County, Ark.

Evington Group

Paleozoic(?) : South-central Virginia.

W. R. Brown, 1953, Kentucky Geol. Survey, ser. 9, Spec. Pub. 1, p. 91
(fig. 1), 93. Includes (ascending) Candler formation (new), Joshua
schist (new), Arch marble (new), Pelier schist (new), Mount Athos
formation, and Slippery Creek greenstone (new). Overlies Precambrian.
Paleozoic( ?).
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G. H. Espenshade, 1954, U.S. Geol. Survey Bull. 1008, p. 14, 15 (table 1),
pl. 1. Comprises (ascending) Candler formation, Archer Creek forma-
tion (new), Mount Athos formation, and unnamed greenstone.

W. R. Brown, 1958, Virginia Div. Mineral Resources Bull. 74, p. 8 (fig. 2),
28-30, pl. 1. Age shown on columnar section as Lower Paleozoic(?).
Type locality : In vicinity of Evington, 11 miles southwest of Lynchburg,

Campbell County. Lynchburg quadrangle.

Ewing Limestone Member (of Conemaugh Formation)?
Ewing Limestone (in Conemaugh Group)

Ewing limestone member

Upper Pennsylvanian: Southeastern Ohio, western Pennsylvania, and
northern West Virginia.

Original reference: E. Orton, 1878, Ohio Geol. Survey, v. 3, p. 889, 890,
897, pls. facing p. 889, 900, 912.

‘W. O. Hickok 4th and F. T. Moyer, 1940, Pennsylvania Geol. Survey, 4th
ser., Bull, C-26, p. 78, 95, 96, fig. 21. Ewing limestone in Conemaugh
group. Overlies Pittsburgh red beds; separated from overlying Ames
limestone by Harlem coal. Thickness in Fayette County, 5 to 10 feet.

D. L. Norling, 1958, Ohio Geol. Survey Bull. 56, p. 10 (fig. 3), 45-46, geol.
map. In Morgan County, Ewing limestone member (Conemaugh series)
is nonpersistent; stratigraphically overlies Cow Run sandstone and
shale member; occurs from 6 to 11 feet below Barton coal and from
30 to 40 feet below Ames limestone. Thickness ¢ inches to 43 feet.

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 95 (table
11), 127-129. Member of Upper Bakerstown cyclothem in report on
Athens County. Throughout outcrop area, the Ewing is represented by
three lithologic varieties. First is single nodular layer 2 to 12 inches
thick of light-gray to gray dense brecciated or sandy micaceous lime-
stone. Second type includes layers but more commonly nodules and
veins of limestone distributed in thicknesses of up to 15 feet of sandy
shale and shaly sandstone. Third type comprises small nodules of
limestone embedded in clay shale. Limestone in any of these types
may be ferruginous. In Dover Township, a 6-inch layer of ironstone
represents Ewing member. Overlies Cow Run sandstone member. Cone-
maugh series.

Named for Ewing Site, in Sunday Creek valley, Hocking or Perry County,
Ohio.

Iixcello Formation (in Cabaniss Group)
Excello Formation (in Cherokee Group)

Kxcello Shale Member (of Senora Formation)

Pennsylvanian (Des Moines Series): Western and northern Missouri,
southeastern Kansas, and northeastern Oklahoma.

W. V. Searight in W. B. Howe and W. V., Searight, 1953, Missouri Geol.
Survey and Water Resources Rept. Inv. 14, pl. 1. Shown on stratigraphic
column as uppermost formation in Cabaniss group. Underlies Black-
jack Creek limestone member of Fort Scott formation; overlies Lagonda
formation. Exposed in Carroll and Livingston Counties.

W. V. Searight and others, 1953, Am. Assoc. Petroleum Geologists Bull.,
v. 37, no. 12, p. 2748 (fig. 1). Shown on northern midcontinent composite
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stratigraphic section as formation in Cabaniss group. Underlies Fort
Scott formation of Marmaton group; overlies Mulky formation.

C. C. Branson, 1954, Oklahoma Geol. Survey Guide Book 2, p. 3, 5, 14 (fig.
4). Geographically extended into Oklahoma where it is at top of Senora
formation. Overlies Breezy Hill limestone. Cabaniss group.

W. V. Searight, 1955, Missouri Geol. Survey and Water Resources Rept.
Inv. 20, p. 31 (fig. 20), 35. Formation composed largely of black fissile
shale which contains abundant flattened, phosphatic concretions and
large biscuit-shaped concretions which measure a few feet in diameter.
Thickness at type section about 4 feet. Underlies Blackjack Creek lime-
stone member of Fort Scott; overlies Mulky formation. Type section
designated.

W. B. Howe, 1956, Kansas Geol. Survey Bull. 123, p. 22 (fig. 5), 88-89.
Geographically extended into Kansas, Thickness 2 to 5 feet. Uppermost
division of Cabaniss subgroup of Cherokee group.

Type section: NW2¥4 sec. 30, T. 56 N.,, R. 14 W., 2.6 miles west of U.S.
Highway 63, west of Excello, Macon County, Mo., in highwall of coal
strip pit.

Excelsior Formationt
Middle Triassic(?) : Southwestern Nevada.

Original reference: 8. W. Muller and H. G. Ferguson, 1936, Geol. Soc.
America Bull,, v. 47, p. 241252,

H. G. Ferguson, S. W. Muller, and 8. H. Cathcart, 1953, Geology of the
Coaldale quadrangle, Nevada: U.S. Geol. Survey Geol. Quad. Map [GQ-
23]. Described in Coaldale quadrangle. Dominantly volcanic. Esti-
mated thickness 12,000 feet, but no complete section present. Nowhere
in contact with Lower Triassic Candelaria formation, and it is pre-
sumed that two are present on different plates of major thrust. In
hills near Readlich, greenstone breccia with pillow lavas unconformably
overlies Diablo formation and appears to mark base of Excelsior. On
southern flank and crest of Pilot Mountains, formation is unconformably
overlain by Jurassic Dunlap formation and in adjacent Mina quad-
rangle is unconformably overlain by Upper Triassic Luning formation.
Tentative assignment of formation to Middle Triassic is based on fossils
from interbedded limestone lens in volcanic rocks of Gillis Range, about
50 miles northwest, but lack of contact with Candelaria and presence of
volcanie rocks of probable Permian age in Toyabe Range, 60 miles north-
east, make assignment to Middle Triassic uncertain.

D. I. Axelrod and W, 8. Ting, 1960, California Univ. Pub. Geol. Sci., v. 39,
no. 1, p. 3. In fault contact with upper Pliocene Wichman formation
(new).

Named for Excelsior Mountains, where formation is well exposed in Gold
Range mining district, about 6 miles southwest of Mina, Mineral County.

Exeter Diorite!
Upper Devonian ( ?) : Southeastern New Hampshire.

Original reference: C. H. Hitchcock, 1870, 2d Ann. Rept. Geol. New Hamp-
shire, map and p. 32.

M. P. Billings, 1955, Geologic map of New Hampshire (1:250,000): U.S.
Geol. Survey. Probably belongs to New Hampshire plutonic series of
Upper Devonian(?) age.
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M. P. Billings, 1956, Geology of New Hampshire, pt. 2, Bedrock geology:
Concord, New Hampshire State Plan. and Devel. Comm., p. 66, 187. Has
average composition of granodiorite, though still termed diorite. In-
cluded in newly named Hillsboro plutonic series which is younger than
Lower Devonian(?) and older than Mississippian (?).

Named for occurrence in Exeter Township, Rockingham County.

Exeter Sandstonet

Upper Jurassic : Western Oklahoma.

Original reference: W. T. Lee, 1902, Jour. Geology, v. 10, p. 45-46,

R. B. Johnson, 1959, U.S. Geol. Survey Bull. 1071-D, p. 94-95. Entrada
sandstone can be traced from Huerfano Park area by surface exposures
and subsurface data to type locality of Exeter sandstone in northwestern
New Mexico. In view of wide usage of name Intrada sandstone, and
general acceptance of correlation of Entrada sandstone with Ocate and
Exeter sandstones, names Exeter and Ocate sandstones are herein
abandoned for wusage in 'southeéastern Colorado and northeastern New
Mexico and name Entrada sandstone used.

H. D. Miser and others, 1954, Geologic map of Oklahoma (1:500,000) : U.S.
Geol. Survey. Mapped in Cimarron County, Okla. Jurassic.

Named for exposures near Exeter post office [now called Johnson], Union
County, N. Mex.

Exline cyclothem (in McLeansboro Group)

Pennsylvanian : Illinois and Iowa.

J. M. Weller, 1942, Illinois Acad. Sci. Trans., v. 35, p. 145. Cyclothem in
McLeansboro group. In sequence above Gimlet cyclothem and below
Trivoli cyclothem.

H. R. Wanless, 1957, Illinois Geol. Survey Bull. 82, p. 50 (fig. 22), 119-121.
Cyclothem includes Exline limestone and shale. Strata here referred
to Exline cyclothem were formerly included in upper part of Gimlet
cyclothem,

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 54
(table 3). Term discontinued.

Named for Exline, Appanoose County, Iowa.

Exline Limestone (in Appanoose Group)
Exline Limestone (in Henrietta Group)
Exline Limestone (in Pleasanton Group)

Exline Limestone Member (of Modesto Formation)

Pennsylvanian (Missouri Series): Southern Iowa, northern and western
Illinois, and northern Missouri.

I.. M. Cline. 1941, Am. Assoc. Petroleum Geologists Bull., v. 25, no. 1, p. 62,
65-66. Limestone at top of Henrietta group. Upper 3 inches laminated
lower 1 foot massive; dark blue gray, earthy, medium grained: well
jointed, weathers brown and slabby; fossiliferous with Chonetes and
white crinoid stems which contrast strongly with weathered yellow-
brown matrix. Separated from underlying Cooper Creek limestone
(new) by underclay, coal, and shale. Traced into northern Missouri.

R. C. Moore and others, 1944, Geol. Soc. America Bull.. v. 55, no. 6, chart 6
(column 31). Shown on chart at top of Appanoose group in Iowa.
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F. C. Greene and W. V. Searight, 1949, Missouri Geol. Survey and Water
Resources Rept. Inv. 11, p. v. (fig. 1), 10. In Pleasanton group, Missouri
series.

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 38,
49 (table 1). Member of Modesto formation (new). In northern west-
ern Illinois, overlies Lonsdale limestone member and underlies Trivoli
sandstone member. Presentation of new rock-stratigraphic classification
of Pennsylvanian strata in Illinois; cyclical classification independent of
rock-stratigraphic classification.

Type locality : About 1% miles south of southwest corner of Exline, Ap-
panoose County, Iowa. Well exposed in west-flowing tributary ravine
of North Shoal Creek, SE% sec. 6, T. 67T N,, R. 17T W.

Extension Breccia (intrusive)?
Tertiary : Central Nevada.
Original reference: T. B. Nolan, 1930, Nevada Univ. Bull,, v. 24, no. 4, p. 17.
Well exposed in Tonopah Extension mine, Tonopah district.

Eyer Formation (in Hatter Group)

Eyer Member (of Hatter Formation)

Middle Ordovician (Bolarian) : South-central Pennsylvania.

G. M. Kay, 1943, Econ. Geology, v. 38, no. 3, p. 193. Lowermost member of
formation. Dark impure limestone, partly calcarenite. Thickness 6 feet
in type section. Underlies Grazier member (new) ; overlies Clover mem-
ber of Loysburg formation.

G. M. Kay, 1944, Jour. Geology, v. 52, no. 1, p. 7-10. Relationship to
Grazier member not definitely known. TUnit is either truncated by the
Grazier or represents an offlapping unit subsequently overlapped by that
member. Thus, beds may be stratigraphically more closely related to
Loysburg formation than to the Hatter, but are included in the Hatter
because of strong lithologic similarity to Grazier member. Maximum
thickness 37 feet. Derivation of name stated.

Marshall Kay, 1948, Am. Assoc. Petroleum Geologists Bull, v. 32, no. 8
p. [1402], 1407. Rank raised to formation in Hatter group or Hatterian
subseries (Bolarian series).

Marshall Kay, 1956, Geol. Soc. America Bull, v. 67, no. 1, p. 82, 102. Dis-
cussed as a member,

Type section: On two sides of Pennsylvania Railroad cut north of Union
Furnace, Huntingdon County. Named for Eyer, north of Union Furnace.

Fabius Group

Devonian or Mississippian: Missouri, Illinois, Indiana, Iowa, and Ken-
tucky.

J. M. Weller and others, 1948, Geol. Soc. America Bull., v. 59, no. 2, p. 101,
chart 5; J. M. Weller, 1948, (abs.) Am. Jour. Sci., v. 246, no. 3, p. 150.
Proposed for those lower Kinderhookian strata which are variously re-
ferred to either Mississippian or Devonian system. In type area, in
Mississippi Valley, group consists of (ascending) Grassy Creek shale,
Saverton shale. and Louisiana limestone. TUnconformably overlies strata
ranging from Ordovician to Devonian age and, locally at least, is over-
lain unconformably by strata of Easley group (new).
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L. E. Workman and Tracey [Tracy] Gillette, 1956, Illinois Geol. Survey
Rept. Inv. 189, p. 14. Replaced by Champ Clark group (new).

M. G. Mehl, 1960, Denison Univ. 'Sci. Lab. Jour., v. 45, art. 5, p. 94. Weller
and others (1948) proposed that the Kinderhook be considered a series and
divided into two groups, the BEasley and Fabius. The Easley was to
include all Kinderhookian strata which are almost universally ‘recognized
to be of Mississippian age and the Fabius to include those Kinderhookian
strata which are believed by some to be Mississippian but by others to
be Devonian. Position of the committee in establishing two Kinderhook
groups based on above distinction does not appear tenable. It is here
recommended that terms Fabius and Easley groups be dropped from list
of stratigraphic designations in Missouri.

Name derived from South Fabius River which flows from Knox through
northern Marion County, Mo., where above formations are well exposed.

Fagasa Gabbro

Pliocene(?) : Samoa Islands (Tutuila).

R. A. Daly, 1924, Carnegie Inst. Washington Pub. 340, p. 113-115. Elliptical
body of gabbro with diameters of 100 to 200 meters. Cuts across older
series of basalts.

H. T. Qtearns, 1944, Geol. Soc. America Bull,, v. 55, no. 11, p. 1296. Appears
to be dike in Pago volcanic series (new), considered to be Pliocene or
early Pleistocene( ?).

G. A. Macdonald in Jacques Avias and others, 1956, Lexique Strat.
Internat., v. 6, Océanie, fase. 2, p. 162. Pliocene(?).

Occurs on divide about 300 meters south of Pago Pago-Fagasa trail.

Fagundas Conglomerate'
Pennsylvanian: Pensylvania.

Original reference: J. F. Carll, 1875, Pennsylvania 2d Geol. Survey Rept. I,
p. 38—40.

Occurs in hill tops at Fagundas, Warren County.
Fairbank Formation or Tongue (of Fountain Formation)
Pennsylvanian : Eastern Wyoming and southwestern South Dakota.

G. E. Condra, E. C. Reed, and O. J. Scherer, 1940, Nebraska Geol. Survey
Bull. 13, p. 2 (fig. 2), 3, 82, 385, 44; R. L. Bates, 1955, Am. Assoc. Petro-
leum Geologists Bull,, v. 89, no. 10, p. 1990-1991. Consists of red sand-
stone or quartzite which is locally calcareous. Basal tongue of Fountain
formation. Comprises Division VI of Hartville “formation” (Condra and
Reed, 1935). Thickness 80 to 100 feet. Underlies Reclamation group
(new) ; overlies Pahasapa limestone.

Type locality : North Platte River bluffs immediately north and northwest
of site of abandoned village known as Fairbank, in sec. 27, T. 27 N., R.
66 W., Platte County, Wyo.

Fairbanks Loess
Quaternary : Central eastern Alaska.
T. L. Péwé, 1958, U.S. Geol. Survey Geol. Quad. Map. GQ-110. Massive,
homogeneous, unconsolidated eolian silt. Buff to tan-gray when dry,
brown when wet. Contains three white volcanic ash beds % inch to 6

inches thick. Thickness ranges from 3 feet on upper hill slopes to
maximum of 200 feet on middle slopes and low hill tops.
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Named from city of Fairbanks. Widespread on upper slopes and hilltops
in northern ome-half of Fairbanks (D-2) quadrangle. Ixcellent expo-
sures in placer excavations in quadrangle, especially on Gold Hill, 8 miles
west of Fairbanks, and in center sec. 8§ 1. 1 8, R. 2 W., 9 miles west
of Fairbanks.

Fairbury ’frachyte (in Garren Group)

Tertiary : Western Texas.

Hugh Hay-Roe, 1957, Texas Univ. Bur. Econ. Geology Geol. Quad. Map 21.
Includes varied sequences of extrusive members in vicinity of Fairbury
Draw on Bell ranch. Counsists of four members: basal breccia about
140 feet thick; plagioclase trachyte member which varies in thickness
from 190 to 390 feet; anorthoclase trachyte member about 100 feet thick;
and tuff member (thickness not given). Overlies Pantera trachyte
(new) ; underlies Means trachyte (new).

Composite type section: East face of Garren Mountain for basal breccia:
north face of Buck Mountain for plagioclase trachyte member; south-
east bank near mouth of Fairbury Draw for anorthoclase trachyte mem-
ber; east face of Blanquito Hill and west slope of hill east-northeast of
Bell’s ashpit for tuff member, Culberson County.

Fairfax® (coalbearing rocks)
Eocene : Western Washington.
Original reference : W. F. Jones, 1914, Geol. Soc. America Bull., v. 25, p. 122,
Probably named for town of Fairfax, Pierce County.

Fairfax Formation*

Pennsylvanian (Conemaugh) : Northern West Virginia and western Mary-
land.

Original reference: N. H. Darton and J. A. Taff, 1896, U.S. Geol. Survey
Geol. Atlas, Folio 28.

Exposed around Fairfax, Grant County, W. Va.
Fairfax Limestone'
Pennsylvanian : Northern West Virginia.

Original reference: D. B. Reger, 1923, West Virginia Geol. Survey Rept.
Tucker County, p. 130, 149, 156.

Visible near summit of Fairfax Knob, Grant County.
Fairfax Schist
Precambrian (?) : Northern Vermont.

L. C. Jacobs, 1935, (abs.) Geol. Soc. America Proc. 1934, p. 85. Fine-
grained schist. Outcrop belt several miles wide. At eastern margin is
in undertermined contact with Mount Mansfield series of schist and
gneisses.

Present in Green Mountain area.

tFairfield coal group (in Mesaverde Group)*
Upper Cretaceous: Northwestern Colorado.
Original reference: E. . Hancock and J. B. Eby, 1930, U.S. Geol. Survey
Bull. 812C, p. 206, 208-230.

In Meeker, Axial, and Monument Butte quadrangles, Named for Fairfield
mine, Meeker quadrangle.
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Fairfield Member (of Canajoharie Formation)

Fairfield Slate'

Middle Ordovician (Mohawkian) : East-central New York.

Original reference: Lardner Vanuxem, 1842, Geology New York, pt. 3,
p. 56-60.

G. M. Kay, 1937, Geol. 'Soc. America Bull,, v. 48, no. 2, p. 270-271, pl. 4.
Redefined as shale member at top of Canajoharie formation. Includes
upper three graptolite zones of the formation; uppermost is Fort Plain
zone. At type locality of the Canajoharie, member contains conspicuous
set of five metabentonites in lower part. Higher up, beds become inter-
bedded black shales and gray-weathering silty shales; include meta-
bentonites. Composed of silty and sandy beds in Minaville section where
upper limit is uncertain. Maximum thickness at least 450 feet. Overlies
Minaville member (new) of Canajoharie formation; underlies Utica
formation. Extends westward as gradationally overlapping tongue of
the formation passing through the Dolgeville interbedded facies into
upper Denmark member (new) of Sherman Fall formation. Derivation
of name.

Named for Fairfield Township, Herkimer County.

Fairfield Member (of Cuyahoga Formation)*

Mississippian (Kinderhook) : South-central Ohio.

Original reference: J. E. Hyde, 1915, Jour. Geology, v. 23, p. 656, 657, 671.

F. T. Holden, 1942, Jour. Geology, v. 50, p. 45. Included in Hocking Valley
conglomerate facies. Consists of thick coarse- and medium-grained
sandstones alternating with shale layers commonly of equal thickness
with the sandstones. Thickness of each sandstone may be as much as
65 feet. Overlies Lithopolis sandstone member; underlies Black Hand
conglomerate member. _

Named from development in Fairfield County.

Fairhaven Diatomaceous Earth Member (of Calvert Formation)

Fairhaven Member (of Calvert Formation)*

Miocene, middle : Eastern Maryland.

Original reference: G. B. Shattuck, 1904, Maryland Geol. Survey, Miocene
Volume, p. 1xxii.

Lincoln Dryden and R. M. Overbeck, 1948, Maryland Dept. Geology, Mines
and Water Resources [Repts.] Charles County, p. 53-56. Described in
Charles County where it is about 75 feet thick at Popes Creek. Of this
total, only one bed, 17 feet thick, contains more than an insignificant
proportion of diatoms; it is suggested that term Fairhaven member be
used for lower part of Calvert formation and “diatomaceous earth” or
“diatomite” be reserved for the one bed containing a high percentage of
diatoms.

Named for Fairhaven, Anne Arundel County.

Fairlee Quartz Monzonite
Fairlee Granite Gneiss'
Ordovician : Bast-central Vermont and west-central New Hampshire.

Original reference: E. J. Foyles and . H. Richardson, 1929, Vermont
State Geologist 16th Rept., table facing p. 288.

774-954—vol. 1—66——83
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M. P. Billings, 1937, Geol. Soc. America Bull., v. 48, no. 4, p. 499. Belongs
to Highlanderoft magma series.

J. B. Hadley, 1950, Vermont Geol. Survey Bull. 1, p. 22. Described as
coarse-grained greenish-gray quartz monzonite with local pink tinges.
Generally appears more or less crushed and foliated; converted to phyl-
lonite on margins of the body. Age designated probably Upper Ordovi-
cian. Extends into New Hampshire. Type locality given.

Type locality : Strikingly exposed on cliffs known as the Palisades in Fair-
lee, Orange County, Vt.. Forms several prominent hills in Mount Cube
quadrangle in Bradford, Vt., and Piermont, N.H.

Fairmont Shale Member (of Hennessey Shale)*

Permian: Central northeastern Oklahoma.

Original reference: . L. Aurin, H. G. Officer, and C. N. Gould, 1926, Am.
Assoc. Petroleum Geologists Bull,, v. 10, p. 786-799.

Named for exposures near Fairmont, Garfield County.
{Fairmount Gneiss®
Precambrian : Southeastern Pennsylvania. '

Original reference: T. D. Rand, 1887, Pennsylvania 2d Geol. Survey Ann.
Rept. 1886, p. 1601-1603.

Forms hill at Fairmount, in vicinity of Philadelphia.
Fairmount Limestone (in McLeansboro Formation)*
Pennsylvanian : Central eastern Ilinois.
Original reference: E. F. Lines, 1912, Illinois Geol. Survey Bull. 17, p. 59, 75.

Crops out over area of less than 2 square miles near Fairmount, Vermilion
County.

Fairmount Limestone Member (of Fairview Formation)?
Fairmount Formation (in Maysville Group)

Upper Ordovician: Southwestern Ohio, southeastern Indiana, and north-
ern Kentucky.

Original reference: J. M. Nickles, 1902, Cincinnati Soc. Nat. History Jour.,
v. 20, p. 78.

J. B. Patton, T. G. Perry, and W. J. Wayne, 1953, Indiana Geol. Survey
Field Conf. Guidebook 6, pl. 1. Fairmount formation, in Maysville
group, shown on generalized stratigraphic column of Ordovician and
Silurian rocks exposed in Jefferson and Switzerland Counties. Lime-
stone, blue, thick bedded at top; contains minor amounts of shale.
Thickness 30 to 60 feet. Occurs above Mount Hope formation and below
Bellevue formation. Cincinnatian,

Named for Fairmount, a part of Cincinnati, Ohio.
tFairmount Slate*
Upper Cambrian : Northwestern Georgia.

Original reference: H. K. Shearer, 1918, Georgia Geol. Survey Bull. 34,
map opposite p. 43.

Named for development about Fairmount, Gordon County.
Fairplay Glacial Substage
Pleistocene (Wisconsin) : Central Colorado.

Q. D. Singewald, 1950, U.S. Geol. Survey Bull. 955-D, p. 103, 123, 125, 128,
plL. 9 [1951]. The times of maximum ice advance and of the two prin-
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cipal ice stands during retreat are called Fairplay, Briscoe, and Alma
substages, respectively of Wisconsin stage of glaciation.

In northwestern Park County.

Fairplay Member (of Dunleith Formation)

Middle Ordovician : Northern Illinois.

J. S. Templeton and H. B. Willman, 1952, Tri-State Geol. Soc. Guidebook
16th Ann. Field Conf., p. 33, fiz. 3. Shown on columnar section as under-
lying Mortimer member (new) and overlying Eagle Point member (new).

Occurs in Dixon-Oregon area.

Fairport Chalky Shale Member (of Carlile Shale)?

Upper Cretaceous: Western Kansas and southeastern Colorado.

Original reference: W. W. Rubey and N. W. Bass, 1925, Kansas Geol.
Survey Bull. 10, p. 16, 40.

R. C. Moore and others, 1951, Kansas Geol. Survey Bull. 89, p. 24. Thick-
ness 85 feet in Russell County to 147 feet in Hamilton County. Under-
lies Blue Hills shale member ; overlies Greenhorn limestone.

T. G. McLaughlin, 1954, U.S. Geol. Survey Water-Supply Paper 1256, p. 121,
In Baca County, Colo., consists of alternating beds of chalky limestone
and tan platy to fissile chalky shale.

Named for exposures a few miles south and west of Fairport, Russell
County, Kans.

Fairview Diorite!

Tertiary : Central southern Colorado.

Original reference: W. Cross, 1896, U.S. Geol. Survey 17th Ann. Rept.,
pt. 2, . 291.

J. W. Gabelman, 1953, Econ. Geology, v. 48, no. 3, p. 197. In Silver Cliff-
Rosita region, the voleanics, in order of decreasing age, consist of
Rosita fragmental andesite, Bunker massive andesite, Fairview diorite
in dikes cutting earlier andesite, Bald Mountain dacite flows, rhyolite
in dikes, eruptive channels and flows, Pringle andesite, trachyte flows,
and Bassick agglomerate.

Named for Mount Fairview, Silver Cliff-Rosita Hills region.

Fairview Formation (in Maysville Group)?
Fairview Formation (in Covington Group)

Fairview Member (of Martinsburg Formation)

Upper Ordovician: Southwestern Ohio, southeastern Indiana, north-central
Kentucky, and Pennsylvania.

Original reference : R. 8. Bassler, 1906, U.S. Natl. Mus. Proc., v. 30, p. 10.

R. 8. Bassler, 1919, The Cambrian and Ordovician deposits of Maryland:
Maryland Geol. Survey, p. 157, 173. Martinsburg shale in southern
Pennsylvania and Maryland include a lower Maysville division (Fair-
view) consisting of fossiliferous gray sandstone with Orthorhynchula
linneyt beds at top. Thickness 300 feet. Overlies Eden division; under-
lies upper Maysville division (Oswego sandstone).

Bradford Willard and A. B. Cleaves, 1939, Geol. Soc. America Bull., v. 50,
no. 7, p 1175, 1176, 1177, 1183. Upper member of Martinsburg formation
in Pennsylvania. Thickness 135 to 246 feet. Overlies beds of Eden and
older in lower part of formation. TUnderlies Bald Bagle member of
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Juniata formation, transitional. Massive sandstone at top of Martins-
burg in Schuylkill Gap area is herein named Shochary sandstone mem-
ber. Lithologically, stratigraphically, and faunally, it appears to be
correlate of Bassler’s Fairview sandstone in south-central section but
it is not traceable through.

Wilber Stout, Karl Ver Steeg. and G. F. Lamb, 1943, Ohio Geol. Survey,
4th ser., Bull. 44, chart facing p. 108. Shown on generalized column of
Ohio as overlying Latonia formation of Hden group. Thickness 115
feet. Includes (ascending) Mount Hope and Fairmount members.

W. C. Sweet and others, 1959, Jour. Paleontology, v. 33, no. 6, p. 1029-1030.
Middle formation of Covington group. Overlies Eden formation; under-
lies McMillan formation. Fairview and McMillan formations constitute
standard for median Cincinnatian Maysville stage.

R. R. Pulse and W. C. Sweet. 1960, Jour. Paleontology, v. 34, no. 2, p. 237-
264. Fairview formation (Bassler, 1906) has been divided into two mem-
bers (ascending) Mount Hope and Fairmount (Nickles, 1902). These
units were originally distinguished by their contained bryozoan faunas,
the Mount Hope being the “Amplesopora septosa beds” and the Fairmount
the “Dekayia aspera beds.” TFormation consists of 100 to 120 feet of thin
alternating beds of bluish-gray fossiliferous limestone and greenish-gray
shale. Individual beds are both laterally and vertically gradational, and
a number of different structural types of both limestone and shale occur
within formation. In general, shale beds are thicker and limestone beds
correspondingly thinner in lower 50 to 60 feet than in upper 60 to 70
feet. As a result, formation can be crudely subdivided into two mem-
bers of about same thickness, which correspond roughly, at least in
type section, to Nickles’ (1902) Mount Hope and Fairmount divisions.
In present study, more calcareous upper Fairview has been assigned to
the Fairmount, and shalier lower Fairview has been regarded as Mount
Hope. In sections where this interval is well exposed, the level of first
appearance of Strophomena planoconvexra was considered to mark bound-
ary between the two members. Overlies Eden formation; underlies
McMillan formation. Conodonts described.

Named for Fairview Heights, Cincinnati, Ohio.

iFairview Shale'
Lower Devonian : Colorado.

Original reference: J. M. Hill, 1909, U.S. Geol. Survey Bull. 380, p. 24, 35—
36.

J. W. Gabelman. 1952, Am. Assoc. Petroleum Geologists Bull,, v. 36, no. 8,
p. 1584. Term Fairview facies could be applied to lower part of Parting
quartzite member of Chaffee formation in northern Sangre de Cristo
Range. This part of Parting has been termed Elbert facies but name
Fairview facies is more applicable as Lower Devonian Fairview shale
is geographically nearer to region discussed.

Named for fact ‘that shale forms hanging wall in Fairview mine located 7%
miles northwest of Pitkin, Gunnison County. Crops out in Quartz Creek
district. '

Fairview Valley Formation

Permian ; Southern California.

O. E. Bowen, Jr., in L. A. Wright and others, 1953, California Jour. Mines
and Geology, v. 49, pl. 2. Shown on columnar section as unconformably
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underlying Sidewinder volcanic series (new) and unconformably over-
lying Oro Grande series. Thickness about 6,075 feet.

0. E. Bowen, Jr., 1954, California Div. Mines Bull. 165, p. 16 (fig. 2), 36-42,
pls. 1, 8, 7. Described as tightly folded series of clastic and limy sedi-
ments including dark-gray limestone conglomerate, gray-green hornfelsed,
silty and sandy limestones, and dense black limestone in thin lenses.
Intruded and overlapped by volcanic rocks of Triassic(?) Sidewinder
volcanic series (new).

Type section: Fairview Valley, Barstow quadrangle, San Bernardino
County. Crops out over area of approximately 3 square miles north and
northwest of Southwestern Portland Cement Co.'s Reserve quarry and
west of Sidewinder gold mine.

Fais Limestone

Pleistocene or Quaternary (early Holocene) : Caroline Islands (Fais).

Risaburo Tayama, 1939, Correlation of the strata of the South Sea Is-
lands: Geol. Soc. Japan Jour., v. 46, no. 549, p. 347. (correlation chart)
[English translation in library of U.S. Geol. Survey]; 1952, Coral reefs
in the South Seas: Japan Hydrog. Oftice Bull,, v. 11, p. 68, table 5 [Eng-
lish translation in library of U.S. Geol. Survey, p. 82-83]. Named on
correlation chart. Elevated coral reef limestone. Younger than Caro-
line limestone. Principally coral limestone; lesser amount of Halimeda
limestone. Pleistocene.

S. Hanzawa in Jacques Avias and others, 1956, Lexique Strat. Internat.,
v. 6, Océanie, fasc. 2, p. 31. Early Holocene.

Fais (Feys) Island. Constitutes second, third, and fourth terraces on
island.

Fajardo Formation

Fajardo Shales'
Upper Cretaceous: Puerto Rico.

Original reference: C. P. Berkey, 1915, New York Acad. Sci. Annals, v. 26,
p. 61.

C. A. Kaye, 1959, U.S. Geol. Survey Paper 317-A, p. 7 (table 2), 10 (fig. 4).
27-29, pl. 2. Termed Fajardo formation in San Juan area because shale
is not prevalent lithology. Consists of light-colored ashy siltstone, siliceous
siltstone, and chert, interfingering graywacke, conglomerate, and impure
limestone. A little south of Rio Guaynabo section, massive to stratified
purplish-gray tuff, interbedded in upper part of section, that may be
equivalent of Meyerhoff's and Smith’s San Diego formation, are in-
cluded in the Fajardo because it seems that the typical ashy siltstone
is only a facies and that formation consists of wide range of rock types
forming an interfingering sequence. Maximum thickness, Trujillo Alto
Road, estimated 3,000 feet; northwest of Guaynabo, 1,885 feet. Overlies
Figuera volcanics; contact conformable in some places, but in others
angularity exists. No fossils found. Believed to be Paleocene or Eocene.

H. L. Berryhill, Jr.,, R. P. Briggs, and Lynn Glover, 3d, 1960, Am. Assoc.
Petroleum Geologists Bull, v. 44, no. 2, p. 141-143. Fajardo formation
of this report includes both Fajardo shales of Berkey and underlying
volcanic sandstones that Meyerhoff (1931, New York Acad. Sci., v. 1, pt.
3) apparently called Luquillo formation of Cretaceous age. Formation
crops out in northeastern corner of island across nose and along north-
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western limb of dissected northeast-trending anticline underlying Lu-
quillo Range and adjacent areas. Base is obscured by faulting, and
contact relation with underlying volecanic complex not known. Rocks
tentatively correlated with Fajardo formation crop out in central Puerto
Rico in faulted blocks that lie across main axis of Puerto Rico anticlin-
orium. Basal contact with volcanic complex in central Puerto Rico ap-
pears to be unconformable. Between these two areas, rocks equivalent to
Fajardo appear to have been removed by faulting and subsequent erosion.
Thickness of formation and equivalent strata ranges from about 8,000
feet in eastern part of island and 6,500 feet in central Puerto Rico to
only a few feet in southernmost outcrops in south-central part of island.
Includes Aguas Buenas limestone member at base in central Puerto Rico.
Upper Creataceous.

Named for outerops in vicinity of Fajardo, in northeastern part of island.

Falcon Granite Gneiss
Precambrian: Central northern Colorado. R
M. F. Boos, 1946, (abs.) Geol. Soc. America Bull,, v. 57, no. 12, pt. 2, p. 1179.
Invaded Idaho Springs and younger Precambrian formations, preceding
Mt. Evans quartz monzonite.

Denver Mountain Park Area.
Falcon Limestone Member (of Lykins Formation)

Falcon Tongue (of Minnekahta Limestone in Lykins Formation)

Permian : North-central Colorado and southern Wyoming.

L. W. LeRoy, 1946, Colorado School Mines Quart., v. 41, no. 2, p. 31, 33.
fig. 7. Impure limestone containing numerous thin, irregular, varvelike
laminae of red silt ranging in thickness from paper thin to one-tenth
inch. Locally several 2-inch seams of vuggy limestone contain black
brittle bituminous material. TUnit represented at Ralston Creek by
unindurated irregularly interlaminated red and gray calcareous silt.
Thickness ranges from 2 to 3% feet. At type locality, unit lies 46 feet
stratigraphically below base of Glennon limestone (new) and 58 feet
above Lyons formation. Underlies Bergen shale member (new) ; overlies
Harriman shale member (new).

T. L. Broin, 1958, Dissert. Abs., v. 19, no. 1, p. 114. Designated tongue of
Minnekahta limestone in Lykins formation. Underlies Glendo shale
member of Lykins. Falcon tongue extends at least from Horse Creek,
Wyo., southward to Red Creek Canyon, which is between Colorado Springs
and Canyon City, Colo.

Type locality: In west fork of Glennon Canyon, Golden-Morrison area,
Jefferson County, Colo. Named from Mount Falcon in southwest part
of Morrison quadrangle, sec. 9, T. 5 8., R. 70 W., about 2% miles south-
west of town of Morrison.

Falcon Sandstone Member (of Cook Mountain Formation)
Eocene (Claiborne) : Western Texas.

J. M. Patterson, 1942, Am. Assoc. Petroleum Geologists Bull,, v. 26, no. 2,
p. 259 (fig. 2), 263. Proposed for upper 500 feet, approximately, of
Cook Mountain formation. Characterized by massive crossbedded fos-
siliferous marine sandstone beds. TUnderlies La Perla shale member
(new) of Yegua formation; overlies Veleno member (new) of Cook
Mountain formation.
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Named for town of Falcon, on American bank of Rio Grande, 2 miles north
of Starr-Zapata County line. )

Falkirk Dolomite* (in Bertie Group)

Falkirk Member (of Bertie Formation)
Upper Silurian: Western New York.
Original reference: G. H. Chadwick, 1917, Geol. Soc. America Bull,, v. 28,
p. 173-174.
L. V. Rickard, 1955, New York State Geol. Assoc. Guidebook 27Tth Ann.
Mtg.,, p. 7. Member of Bertie formation. Continues eastward into
Fiddlers Green dolomite member.

D. W. Fisher, 1959, New York State Mus. Sci. Service Geol. Survey Map
and Chart Ser. 1. Formation in Bertie group. Overlies Oatka shale;
underlies Scajaquada shale. Field work has not demonstrated lateral
continuity of Falkirk and Fiddlers Green as shown on present chart.
Thick glacial deposits conceal these units in area where they may merge
(north of Seneca Lake). Possibility of facies change should not be
overlooked. At present time, distinct names are retained for western
and central New York.

Derivation of name not stated. Falkirk is in Erie County.

N

Fall Creek Conglomerate Lentil (of Chemung Formation)*

Upper Devonian: Northeastern Pennsylvania and central southern New
York.

Original reference: I. C. White, 1881, Pennsylvania 2d Geol. Survey Rept.
Gs, p. 74-79, 82, 98, 100, 236.

Bradford Willard, 1939, Pennsylvania Geol. Survey Bull. G-19, p. 300.
White (1881) thought that Cascade sandstone, which he recognized in
lower Chemung in Susquehanna County, might be equal to Fall Creek
conglomerate previously described by Sherwood (1878, Pennsylvania 2d
Geol. Survey, v. G) from northern Bradford and Tioga Counties. Be-
cause Fall Creek is now considered to be at top of Chemung, this correla-
tion seems unlikely, nor is either the Fall Creek or the Cascade to be
correlated with Cuba sandstone, because the Cuba is still higher, at
base of Conneaut group. White placed Fall Creek below New Milford
formation by 200 to 325 feet, an obvious error if the Fall Creek of White
was the same as that of Sherwood. Present study would place Fall
Creek below the Luthers Mills by about 50 feet. Hence, it should be
very near contact between beds of highest Chemung and lowest Canada-
way. !

Type locality : Falls Creek, Bradford County, Pa.

Falling Run Member (of Sanderson Formation)

Mississippian (Kinderhookian) : Southeastern Indiana and northern Ken-
tucky.

Guy Campbell, 1946, Geol. Soc. America Bull.,, v. 57, no. 9, p. 835, 848-849,
857-858. Consists of phosphatic nodules and is final phase of Sander-
son; represents near-shore facies resulting from retreat of sea around
Cincinnati dome. Thickness commonly less than 1 foot. Stratigraphic
position is beneath Underwood formation (new), but in most of south-
ern Indiana the Underwood is absent, and Falling Run is overlain by
Henryville formation (new). Overlain by New Providence shale in
Kentucky.
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Type section: On Falling Run Creek, at end of Market Street, New Al-
bany, Floyd County, Ind. Traced from Ohio River north to Uniontown,
Jackson County, Ind., and south and east through Kentucky to Irvine,
Hstill County.

Falling Springs Sandstone Member (of New Scotland Formation)

Lower Devonian: Central Pennsylvania.

F. M. Swartz, 1938, (abs.) Geol. Soc. America Bull, v 49, no. 12, pt. 2,
p. 1923; 1939, Pennsylvania Geol. Survey, ser. 4, Bull. G-19, p. 57, 67, 83.
Medium-bedded solid calcareous sandstone. Thickness 23 feet at type
locality. TUnderlies Mandata shale and chert (new). Derivation of name
given.

Named for Falling Springs, Perry County, where best exposed.

Fallis Sandstone Member (of Wellington Formation)?

Permian : Northeastern Oklahoma.

Original reference: J. M. Patterson, 1933, Am. Assoc. Petroleum Geologists
Bull,, v. 17, no. 3, p. 243, 248.

D. A. Green, 1937, Am. Assoc. Petroleum Geologists Bull,, v. 21, no. 12, p.
1522 (fig. 2). Included in Minco division of Permian.

H. D. Miser and others, 1954, Geologic Map of Oklahoma (1:500,000) : U.S.
Geol. Survey. Mapped as Fallis sandstone member of Wellington for-
mation.

Named for town of Fallis, sec. 29, T. 15 N., R. 2 E,, Lincoln County.

Fall River Formation (in Inyan Kara Group)
Fall River Sandstone Member (of Colorado Shale)
Fall River Formation (in Dakota Group)

Fall River Sandstone (in Inyan Kara Group)* .
Lower Cretaceous: Western South Dakota and northeastern Wyoming.

Original references: W. L. Russell, 1927, Am. Jour. Sci., 5th, v. 14, p. 402;
1928, Econ. Geology, v. 23, no. 2, p. 135-137.

G. E. Condra and E. C. Reed, 1943, Nebraska Geol. Survey Bull. 14, p. 15
(fig. 7). Shown on columnar section as basal member of Omadi sand-
stone (new). Underlies Skull Creek member; overlies Fuson shale.

W. A. Cobban, 1951, Am. Assoc. Petroleum Geologists Bull., v. 35, no. 10,
p. 2170, 2173-2175, 2197 (fig. 2). Formations in Black Hills that are
equivalent to Colorado shale are Fall River sandstone, Skull Creek
shale, Newcastle sandstone, Mowry shale, Belle Fourche shale, Green-
horn formation, Carlile shale, and Niobrara formation. Fall River sand-
stone and equivalent rocks discussed in northern Black Hills, central
and northwestern Montana.

K. M. Waagé, 1958, Wyoming Geol. Assoc. Gundebook 13th Ann. Field
Conf., p. 71-76. Discussion of regional aspects of Inyan Kara stratig-
raphy. Fall River sandstone overlies Fuson-Lakota sequence and under-
lies Skull Creek sandstone.

R. E. Davis and G. A. Izett, 1958, Am. Assoc. Petroleum Geologists Bull.
v. 42, no. 11, p. 2745-2756. TFormation in northern Black Hills consists
of about 120 to 140 feet of well-bedded siltstone, silty claystone, and
very fine- to fine-grained sandstone. Subdivided into three and locally
four units. Includes Keyhole sandstone member (new) in upper part.
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Underlies Skull Creek shale; overlies sequence of lensing and interfinger-
ing continental deposits of claystone, siltstone, and sandstone that seem
genetically related to underlying Morrison formation and which have
been referred to variously as Lakota and Fuson formations undifferenti-
ated, or Lakota formation. Separated from underlying rocks by nearly
planar surface of transgressive disconformity.

K. M. Waagé, 1959, U.S. Geol. Survey Bull. 1081-B, p. 58-64, 79-81. Fall
River formation (Dakota sandstone of Darton) is redefined so that its
basal contact conforms to the transgressive disconformity [see Dakota
group] and formation becomes upper part of twofold division of Inyan
Kara group as herein redefined. In terms of Russell’s (1928) definition
of Fall River and Darton’s interpretation of the Dakota in Fall River
ared, the redefinition consists of shift downward in basal contact. In
terms of remainder of the Inyan Kara outcrop, redefined Fall River
would include, locally, a variable thickness of shale and thin-bedded
sandstone, which Darton included in the Fuson. Russell’s (1928) defini-
tion included “the sandstone and interbedded shales of post-Fuson age
lying below the base of the Graneros shales.” Russell included Quarry
sandstone (Ward, 1899, U.S. Geol. Survey 19th Ann. Rept., pt. 2) in
these beds. That is, he followed Darton’s restriction of the latter’'s
Dakota formation in Fall River Canyon inasmuch as base of Quarry
sandstone marked Fuson contact in both classifications. Russell gave
type locality “at Evan’s Quarry.” Actually there are two Evan’s quarries
both abandoned. The newer quarry shows only face of the massive
sandstone and a few of beds above, whereas original Evan’s quarry
shows the massive sandstone and, in a gully leading from it, all beds
beneath it to basal contact of Fall River formation. Good exposures
of formation above Quarry sandstone are present a short distance down-
stream on northeast side of river below falls formed by Quarry sand-
stone. This general area in vicinity of the falls and the two quarries is
here included as part of type locality. Thickness at type locality 158
feet where it overlies Lakota formation and underlies Skull Creek shale.
Throughout Black Hills, formation maintains thickness of 110 to 160
feet. Basal contact sharply delimited by transgressive disconformity.
Upper contact commonly an abrupt change from sandstone to gray sandy
shale, which grades within 5§ to 15 feet to black clay shale typical of
Skull Creek. Contact, even where relatively sharp is conformable. In
southern and eastern Black Hills, formation has threefold subdivision
because of tongue of continental beds similar to Lakota formation.

W. A. Pettyjohn, 1960, (abs.) South Dakota Acad. Sci. Proc., v. 38, p. 34-38.
Dakota controversy discussed. Suggested that term Dakota group be
used to include Lakota, Fuson, Fall River, Skull Creek, and Newcastle
formations.

U.S. Geological Survey currently classifies the Fall River as a member of
the Colorado Shale in Montana on the basis of a study now in progress.

Type locality : Exposures in bluffs of Fall River in area of the falls and
Bvan’s quarries which lie on opposite sides of river just above the falls.
All exposures are in N% sec. 33, 1. 7 S., R. 6 E., Hot Springs quad-
rangle, Fall River County, S. Dak.

Fall River Sandstone*
Pennsylvanian : Southeastern Kansas.
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Original reference: Robert Hay, 1887, Kansas Acad. Sci. Trans., v. 10, p. T,
cross section.
Named for Fall River, Greenwood County. .

Falls Formation®

Lower Ordovician: Central southern Oklahoma.

Original references: E. O. Ulrich, 1928, Manuscript chart exhibited at
New York Meeting of Geol. Soc. America; 1930, U.S. Natl. Museum
Proc., v. 76, art. 21, p. 73.

C. C. Branson, 1957, Oklahoma Geology Notes, v. 17, no. 11, p. 101. Aban-
doned by Oklahoma Geological Survey.

Named for exposures on Falls Creek, sec. 33, T. 1 8., R. 2 E.,, Murray
County.

Falls City Limestone (in Admire Group)
Falls City Limestone (in Admire Shale)?*

Falls City Limestone Member (of Chicago Mound Formation)

Permian: Southeastern Nebraska and eastern Kansas.

Original reference: G. E. Condra and N. A. Bengston, 1915, Nebraska Acad.
Sei. Pub., v. 9, no. 2, p. 9, 17, 30.

G. E. Condra, 1935, Nebraska Geol. Survey Paper 8, p. 5, 9. Rank raised
to formation in Admire group. Includes (ascending) Miles limestone,
Reserve shale, and Lehmer limestone member.

G. BE. Condra and E. C. Reed, 1943, Nebraska Geol. Survey Bull. 14, p. 37.
Rank reduced to member status in Chicago Mound formation (new).
Includes Miles limestone, Reserve shale, and Lehmer limestone as beds.
Thickness about 9 feet.

R. C. Moore and others, 1951, Kansas Geol. Survey Bull. 89, p. 52. Under-
lies West Branch shale; overlies Hawxby shale.

R. C. Moore and M. R. Mudge, 1956, Am. Assoc. Petroleum Geologists Bull.,,
v. 40, no. 9, p. 2274 (fig. 1). Falls City limestone underlies West Branch
shale member of Janesville shale (new) ; overlies Hawxby shale member
of Onaga shale (new). Wolfcamp series.

Type locality : In Lehmer quarry, see. 82, 2% miles south and 1% miles
west of Falls City, Richardson County, Nebr.

Falls City Shale!
Eocene (Jackson) : Southeastern Texas.
Original reference: A. C. Ellisor, 1933, Am. Assoc. Petroleum Geologists
Bull,, v. 17, no. 11, p. 1302, 1314.
D. H. Eargle, 1959, Am. Assoc. Petroleum Geologists Bull, v. 43, no. 11,
p. 2631. Replaced by Conquista clay member (new) of McElroy forma-
tion. Name Falls City preempted.
Type locality : West of Falls City, in bed of San Antonio River, forming
falls of the river, Karnes County.
tFalls Creek Formation®
Lower Ordovician (Chazy) : Central southern Oklahoma.
Original reference: C. E. Decker and C. A. Merritt, 1931, Oklahoma Geol.
Survey Bull. 55, p. 12, 98,
Arbuckle and Wichita Mountains.
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Falls Mills Limestone (in Hinton Formation)?*
Mississippian: Southwestern Virginia and southeastern West Virginia.
Original reference: D. B. Reger, 1926, West Virginia Geol. Survey Rept.
Mercer, Monroe, and Summers Counties, p. 295, 338.
Type locality: Along Bluestone River slightly northwest of Falls Mills,
Tazewell County, Va. Also observed in Summers County, W. Va.

Falls Mills Sandstone (in Hinton Formation' or Group)

Falls Mills Sandstone (in Pennington Formation)

Mississippian (Chester) : Southwestern Virginia and southeastern West Vir-
ginia,

Original reference: D. B. Reger, 1926, West Virginia Geol. Survey Rept.
Mercer, Monroe, and Summers Counties, p. 295, 335.

J. M. Weller and others, 1948, Geol. Soc. America Bull,, v. 59, no. 2, chart
5, pl. 2, columns 97-99. Shown on correlation chart as sandstone in
Pennington formation in southwest Virginia; occurs below Princeton
sandstone and above Avis limestone.

Type locality: In edge of Tazewell County, Va., just west of Falls Mills
Station ; makes falls across Bluestone River.

Falls Mills Shale (in Hinton Formation)*
Mississippian : Southwestern Virginia and southeastern West Virginia.
Original reference: D. B. Reger, 1926, West Virginia Geol. Survey Rept.
Mercer, Monroe, and Summers Counties, p. 295, 336.
Type locality: Along Bluestone River slightly northwest of Falls Mills,

Tazewell County, Va. Also observed in Mercer and Summers Counties,
W. Va.

Falor Formation
Pliocene : Northwestern California.

G. A. Manning and B. A. Ogle, 1950, California Div. Mines Bull. 148, p. 7,
14 (fig. 2), 22-25, pls. 1, 2. Poorly consolidated marine sandstones, clays,
silts, and conglomerates. Thickness 750 to 2,000 feet; upper 200 feet are
red beds. In fault contact with Franciscan. Beds strike approximately
N. 40° W, and dip homoclinally about 20° NE. Name replaces term
Boulder formation as used by authors in unpublished theses.

Type locality : Along Maple Creek near Falor Ranch, Blue Lake quadrangle,
Humboldt County.

Fan Mountain Glaciation
Recent : Northern Alaska.

R. L. Detterman, A. L. Bowsher, and J. T. Dutro, Jr., 1958, Arctic, v. 11,
no. 1, p. 45, 57, 60 (table 1), figs. 3, 10. Six glacial advances recognized
in northern Brooks Range and on Arctic Slope. Fan Mountain repre-
sents most recent glacial advance recorded in region. Preceded by
Alapah Mountain glaciation (new). Moraines are fresh, bare of tundra,
and generally restricted to cirque areas. Kettle lakes present behind a
few of the moraines. Small glaciers confined to higher, larger, and
mainly north-facing cirques characterized the glaciation.

Named for glacial deposits at thresholds of cirques in vicinity of Fan
Mountain, 13 miles south of Shainin Lake. Moraines appear to be pres-
ent in many cirques in higher parts of Brooks Range, generally above
altitude of 4,600 feet in vicinity of Alapah Mountain.
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Fannettsburg Member (of Shippensburg ¥Formation)

Middle Ordovician (Bolarian) : South-central Pennsylvania and western
Maryland.

L. C. Craig, 1959, Geol. Soc. America Bull, v. 60, no. 4, p. 715 (fig. 1), 722
727. Name proposed for middle member of formation. Described at type
locality as light- to dark-gray medium-grained to coarsely crystalline
limestone in platy to massive beds. Shows two intertonguing facies; dark
and fine grained in eastern belts of outcrop, and lighter medium to
coarsely crystalline in western belts. Crude vertical zoning also present
in western belts; lower part typically medium gray, rather thick-bedded
coarse calcarenite with layers of Solenopore conglomerate, and upper
part dark-gray cross-laminated fine calcarenite in platy beds. Contains
four metabentonite beds in eastern outcrops. Maximum thickness 263
feet; 39 feet at type locality. Conformably overlies Pinesburg member
(new) ; conformably underlies Doylesburg member (new) in type sec-
tion and disconformably underlies Mercersburg formation in eastern
belts.

Type section : Exposure on south side of U.S. Route 30, 1 mile southwest of
St. Thomas, Franklin County, Pa. Named for the exposure east of Penn-
sylvania Route 75, 2.6 miles southwest of Fannettsburg in Path Valley.

Fanney Rhyolite!
Tertiary: New Mexico.
Original reference: H. G. Ferguson, 1927, U.S. Geol. Survey Bull. 787.
Named for prominent outcrops in vicinity of Fanney mine, on Fanney Hill,
Mogollon district.

Fant Meta-Andesite! or Andesite

Lower Jurassic: Northern California.

Original reference: J. 8. Diller, 1908, U.S. Geol. Survey Bull. 353.

E. D. McKee and others, 1956, U.S. Geol. Survey Misc. Geol. Inv. Map.
I-175, p. 5 (table 2). Fant andesite overlies Hardgrove sandstone; un-
derlies Thompson limestone. ILower Jurassic.

Named for an unidentified locality near Taylorsville, Plumas County.

Fant Tuff Member (of Catahoula Tuff)?

Oligocene or Miocene, lower : Southwestern Texas.

Original reference: T. L. Bailey, 1926, Texas Univ. Bull. 2645, p. 46, 65,
66-80, 178-179.

H. H. Cooper, 1937, Am. Assoc. Petroleum Geologists Bull,, v. 21, no. 11, p.
1432. Principally volcanic tuff. Thickness 100 feet. Underlies Soledad
member ; overlies Frio formation.

Named for exposures near Fant City, northern Live Oak County.

Fantastic Lava Beds
Cenozoic: Northern California.
Howel Williams, 1932, California Univ. Pub., Bull. Dept. Geol. Sci., v. 21,
no. 8, geol. map. Named on geologic map.
Mapped in Lassen County, northeastern part of Lassen Volecanic National
Park.

Farallon Quartz Diorite
[Upper Cretaceous]: Western California.
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G. H. Curtis, J. F. Evernden, and J. Lipson, 1958, California Div. Mines
Spec. Rept. 54, p. 9. Name applied to quartz diorite exposed on Farallon
Islands. These outcrops have been regarded by geologists as the ancient
core of a mountain range which once extended along coast of California
and which supplied sediments for Franciscan formation and for many of
Cretaceous formations. Age determination by potassium-argon method
89.5 million years.

Farallon Islands are off the coast of California near San Francisco Bay.

Faraway Ranch Formation

Faraway Ranch Series

Cenozoic: Southeastern Arizona.

H. E. Enlows, 1951, Tulsa Geol. Soc. Digest, v. 19, p. 106 (fig. 1). Series
comprises (ascending) buff pahoehoe biotite dacite—thickness 400 feet;
basalt breccia—175 feet; lapilli tuff—200 feet; soft white rhyolite tuff
—10 feet; and hard pink rhyolite tuff—10 feet in Rhyolite Canyon sec-
tion, Chiricahua National Monument. Uncomformably underlies Rhyo-
lite Canyon series (new).

H. E. Enlows, 1953, Geol. Soc. America Bull, v. 66, no. 10, p. 1217, 1221
(table 2). Formation overlies Bonita Park formation (new) in Hands
Pass region just east of Chiricahua National Monument. Most of rhyo-
lite deposits of Cenozoic age in Monument, heretofore termed flows, are
more correctly classified as welded rhyolite tuff or ignimbrite, the result
of many eruptions of nuées ardentes. Thickness at least 800 feet. Un-
derlies Rhyolite Canyon formation. Probably correlative with Blacktail
formation (new). Derivation of name given.

. F. Sabinsg, 1957, Geol. Soc. America Bull,, v. 68, no. 10, p. 1325-1327, pl.
1. In Cochise Head and Vanar quadrangles, all but minor part of
formation consists of volcanic flows and agglomerate. Lenses of lacus-
trine deposits and stream-deposited tuff constitute minor part. Lacus-
trine deposits comprise a red clastic sequence and a light-colored se-
quence containing fresh-water limestone. In southeast part of the area,
formation overlies Nipper formation (new), but to the north and west
it unconformably overlies Bisbee group. Late Cretaceous to late Ter-
tiary.

Named from outcrops near Faraway Ranch on lower Bonita Canyon, a
short distance west of Chiricahua National Monument, Cochise County.

Farewell Glaciation
Pleistocene: Central southern Alaska.

A. T. Fernald in T. L. Péwé and others, 1953, U.S. Geol. Survey Circ. 289,
p. 6-7, 13 (table 1) ; A. T. Fernald, 1960, U.S. Geol. Survey Bull. 1071-G,
p. 222, 225-233. Two major glaciations of western part of Alaska Range
recognized in Upper Kuskokwim region. The younger, Farewell, suc-
ceeded Selatna glaciation (new). Represented along South Fork of
Kuskokwim River by prominent moraines; along Middle Fork by two
moraines; and along West Fork by single V-shaped moraine which lies
in broad open valley within mountainous area. Twofold division of
Farewell glaciation, which is well displayed on piedmont slope along
South and Middle Forks, may represent two distinet glaciations.

Along South Fork of Kuskokwim River near Farewell; also along Middle
and West Forks. In Upper Kuskokwim region. Named after settlement
of Farewell on Sheep Creek, just outside moraines of South Fork.
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Fargo Limestone'
Pennsylvanian: Southeastern Nebraska and southwestern Iowa.

Original reference: G. E. Condra and N. A. Bengston, 1915, Nebraska Acad.
Seci. Pub., v. 9, no. 2, p. 15, 26, 27.

Type locality : Prominent cliff in valley side near Fargo, Richardson County,
Nebr. Exposed between Weeping Water Valley and Walnut Creek, from
4 miles northwest of Fargo to near Rulo, and in spur south of Rulo,
Richardson County, Nebr.

Fargo Canyon Diorite

Upper Jurassic: Southern California.

W. J. Miller, 1944, California Jour. Mines and Geology, v. 40, no. 1, p. 12,
44, 45, 59-60. Massive to moderately foliated. Cut by granite and
pegmatitic granite dikes which are offshoots of White Tank and San
Jacinto batholiths. Probably a correlative of Bradley granodiorite
(new). In Little San Bernardino Mountains, the Fargo Canyon cuts
Chuckwalla complex (new).

Named for exposures in Fargo Canyon, Little San Bernardino Mountains,
northeast of Indio, Riverside County.

Farisita Conglomerate

Oligocene( ?) : Southeastern Colorado.

R. B. Johnson and G. H. Wood, Jr., 1956, Am. Assoc. Petroleum Geologists
Bull,, v. 40, no. 4, p. 709 (fig. 2), 718. Consists of buff conglomeratic
sandstone and siltstone beds. Individually beds are lenticular and
highly cross-laminated and show limonite stains on bedding surfaces.
Conglomeratic fragments range in size from pebbles to 8-foot boulders
and are subangular to rounded and very poorly sorted. Rocks generally
poorly cemented. Ranges in thickness from thin edge to about 1,200
feet. Unconformably overlies Huerfano formation and older rocks of
Cenozoic, Mesozoic, and Precambrian age. Unconformably underlies
Devils Hole formation.

Robert Berner and L. I. Briggs, 1958, (abs.) Geol. Soc. America Bull,, v.
69, no. 12, pt. 2, p. 1533. Detailed mapping demonstrated that accurately
dated Huerfano formation interfingers with Farisita formation in cen-
tral part of basin. This dates Farisita as late early Eocene (Wasat-
chian), middle Eocene (Bridgerian), and probably late Eocene. Upper-
most beds of formation may be still younger.

Named from exposures along Turkey Creek north of town of Farisita. No
more specific type section reported or described owing to nature of out-
crops, which are very scarce and discontinuous. Occurs entirely within
Huerfano Park.

Farland® (limestone)
Lower Cretaceous: Montana.
Original reference: C. R. Keyes, 1926, Pan-Am. Geologist, v. 46.

Farley Limestone Member (of Wyandotte Limestone)
Farley Limestone Bed (in Lansing? Formation)*

Farley Limestone Member (of Lane Shale)

Pennsylvanian (Missouri Series) : Northwestern Missouri, southwestern
Iowa, eastern Kansas, and southeastern Nebraska.
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Original reference: H. Hinds and ¥. C. Greene, 1915, Missouri Bur. Geology
and Mines, v. 13, 2d ser., p. 29, 155.

H. 8. McQueen and F. C. Greene, 1938, Missouri Geol. Survey and Water
Resources, 2d ser., v. 25, pl. 5. Shown on chart as member of Lane shale.
Thickness 2 to 10 feet. Underlies Bonner Springs shale member ; overlies
Island Creek shale member.

R. C. Moore, 1948, Am. Assoc. Petroleum Geologists Bull,, v. 32, no. 11, p.
2031 (fig. 4), 2033; F. C. Greene and W. V. Searight, 1949, Missouri
Geol. Survey and Water Resources Rept. Inv. 11, p. vi (fig. 2), 14. Ac-
cording to interstate agreement, Farley limestone is classified as upper-
most member of Wyandotte limestone. Overlies Island Creek shale
member ; underlies Bonner Springs shale.

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15,
p. 25, fig. 5. Uppermost member of Wyandotte limestone. Comprises
two or three gray argillaceous limestone beds separated by thin shales
and varies considerably in thickness. Thickness about 2 feet in Madison
County ; more than 7 feet in Union County. Overlies Island Creek shale;
underlies Bonner Spring shale.

Named for exposures near Farley, Platte County, Mo.

Farm Creek Intraglacial Substage
Pleistocene (Wisconsin) : North-central United States.

M. M. Leighton, 1960, Jour. Geology, v. 68 mno. 5, p. 549, 550. Name
applied to Farmdale-Iowan intraglacial substage. Represented by black
soil, wood, and peat that overlie Farmdale silt and underlie Iowan and
Tazewell (Peorian) loess. This report also gives consideration to other
classifications of the Wisconsin including one proposed by Frye and
‘Willman (1960).

Named for Farm Creek, Tazewell County, Il
Farmdale Stade, Loess
Farmdale Drift, Till, Silt
Farmdale Substage, Subage, Glaciation

Farmdalian Substage
Pleistocene (Wisconsin) : Mississippi Valley.
M. M. Leighton, 1947, in Itinerary State Geologists Conf. on loess deposits-
Illinois portion, p. [8]. Names Farmdale(?) and Farmdale loess(?)
listed on correlation chart.

M. M. Leighton and H. B. Willman 1950, Jour. Geology, v. 58, no. 6, p.
602-603. Silt deposit which lies on weathered zone and erosional slopes
of Illinoian drift and which has very youthful profile of weathering
beneath Peorian loess was described by Leighton (1926, Jour. Geology,
v. 34) as late Sangamon loess. This is unit named Farmdale (Leightor,
1948, in H. L. Wascher, R. P. Humbert, and J. C. Cady, Soil Sci. Soc.
America Proc., v. 12, p. 390). Farmdale substage and loess are pro-
Wisconsin. Farmdale is older than Iowan. Loess has definite valley
relationships to Illinois River valley (ancestral Mississippi), present
Mississippi Valley below mouth of Illinois River and Wabash and lower
Ohio Valleys. Such a relationship suggests a valley-train source. This,
in turn, implies an extension of an ice sheet during Farmdale into drain-
age basin of ancestral Mississippi prior to Iowan substage but not yet
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recognized in series of drift sheets because it fell short of subsequent ice
lobes.

J. C. Michelson, 1950, Iowa Acad. Sci. Proc., v. 57, p. 268-269. Loess, ex-
posed in see. 31, Magnolia Township, Harrison County, Iowa, believed to
be equivalent to Farmdale loess of Illinois as defined by Leighton.
Thickness 4 feet. Overlies Loveland loess; underlies Iowan loess. A
section which shows similar succession of loesses is exposed mnear St.
Charles, Mo. These loesses are called Loveland, Farmdale, and Peorian.

P. R. Shaffer, 1954, Science, v. 119, no. 3098, p. 693-694; 1956, Illinois Geol.
Survey Rept. Inv. 198, p. 13-24. Part of glacial drift in northern Illinois
formerly mapped as Illinoian is Farmdale in age, the earliest substage of
Wisconsin stage. Drift sheet consists of till and widespread deposits of
water-laid materials in form of kames, eskers, and kame terraces. So far
as known, this is first reported occurrence of glacial drift of Farmdale
age. This drift is uppermost drift in northern half of Boone County, in
all but small areas in southeastern and northwestern Winnebago County,
southeastern Stephenson County, northern Ogle County, and small areas
in eastern Carroll and northern Whiteside Counties. The loess (Peorian)
cover which varies from a few inches to about 5 feet is usually leached.
Farmadale drift passes beneath Shelbyville drift.

G. E. Ekblaw and H. B. Willman, 1955, Illinois Acad. Sci. Trans., v. 47, p.
129-138. Farmdale drift described in vicinity of Danville.

R. V. Ruhe, Meyer Rubin, and W. H. Scholtes. 1957, Am. Jour. Sci.,
v. 255, no. 10, p. 671-689. New radiocarbon dates in Iowa permit group-
ing of age values and raise new problems in stratigraphic correlation of
late Pleistocene deposits in Iowa and adjacent regions. Older group of
ages greater than 29,000 years dates Iowan substage and pre-Iowan
deposits. Old group of ages of 22,900 to 25,100 years dates the Farmdale
substage. Intermediate group of ages ranges 14,000 to 17,000. A possible
interpretation of radiocarbon dates from Iowa places Iowan substage in
older position than Farmdale, rather than younger, as hitherto believed.
Farmdale is dated in Iowa at 24,500 years B. P.

H. R. Wanless, 1957, Illinois Geol. Survey Bull. 82, p. 174. Discussion of
Wisconsin glaciation in Illinois River valley. Farmdale (sub-age, glacia-
tion) is oldest of five advances. Pinkish-colored Farmdale loess was
leached to depth of 7 feet before deposition of overlying Peorian loess in
those few places where its thickness was that great. Farmdale subage
was followed by Iowan subage.

L. R. Ray, 1957, Jour. Geology, v. 63, no. 5, p. 542-544. Farmdale loess
recognized in section at Medora, Ky. Thickness about 5 feet. Overlies
Loveland loess; underlies Tazewell loess.

J. C. Frye and H. B. Willman, 1960. Illinois Geol. Survey Circ. 285, p. 1, 2,
3, 6, 11-12. Presentation of revised time-stratigraphic classification of
Wisconsinan stage of Lake Michigan lobe. Wisconsinan consists of
(ascending) Altonian (new), Farmdalian, Woodfordian (new), Two-
creekan, and Valderan substages. Farmdalian substage is based on
Farmdale slit exposed in Farm Creek area, Tazewell County. Deposits
in this stratigraphic position have been known since the last century and
for many years were assigned to late Sangamon. Rock-stratigraphic
unit, Farmdale silt, consists of massive silt, noncalcareous, light-brown to
pale-purple, that commonly contains wood fragments and is locally re-
placed by peat. Although some Farmdale silt probably was initially
deposited as loess during Farmdalian time, it is believed that much of
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it was derived by water transport and colluvial action from older Roxana
loess (new). Radiocarbon dates from Farmdale silt and peat range from
26,1504:-600 (W-381) to 22,900+900 (W-68). On the basis of these
dates, their positions within Farmdale deposits, and dates from both
younger and older deposits, it is herein suggested that the range of radio-
carbon years for Farmdalian substage is 28,000 to 22,000. Although
till in several areas (Shaffer, 1956; Ekblaw and Willman, 1957 [1955])
has been referred to the Farmdale, present data indicate absence of till
of Farmdalian age. It is here concluded that the Farmdalian is the
major interval of glacial withdrawal within Wisconsinan as developed in
Lake Michigan lobe rather than an episode of glacial advance.

W. D. Thornbury, 1958, Am. Jour. Sci., v. 256, no. 7, p. 457. Possibility
exists that some of till that has been considered Tazewell in age in upper
Wabash Valley may be Farmdale or Iowan.

M. M. Leighton, 1960, Jour. Geology, v. 68, no. 5, p. 529-540. Presentation
of classification of Wisconsin glacial stage of north-central United States.
Farmdale glacial substage, oldest in sequence, is separated from Iowan
glacial substage by Farm Creek intraglacial substage (mew). Author
[Leighton] does not agree with classification presented by Frye and
Willman (1960) ; among the reasons cited one (1) C-14 dates of large
pulmate land snails in Roxana silts of Frye and Willman are in question;
(2) C-14 dates of wood from black soil, peat, and muck, heretofore re-
ferred to as Farmdale substage, belong to boreal Farmdale-Iowan intra-
glacial substage, the overlying loess being Iowan; (3) no deposit of
Wisconsin age intervenes between Farmdale materials Sangamon
weathered zone; (4) only humus forest bed, peat, and related materials
separate Farmdale loess and drift from deposits below from Iowan loess
and Iowan drift above; and (5) Iowan substage is not datable by spuri-
ous fragments of wood found in its base but is shown by stratigraphic
and other geologic evidence to be younger than Farmdale.

Name amended to Farmdale Stade to comply with Stratigraphic Code
adopted 1961.

Named from exposure in Farm Creek section near Farmdale, Tazewell
County, IlI.
Farmers Siltstone Member (of New Providence Formation)
Lower Mississippian: Central Kentucky.

P. B. Stockdale, 1939, Geol. Soc. America Spec. Paper 22, p. 77, 125-126,
128, 129, 130. Even-bedded uniform-grained siltstones generally 25 to
35 feet thick. Included in Bluestone facies (new) of the formation. In
type area, underlies 15-foot unnamed shale and siltstone unit and over-
lies Henley shale member of New Providence formation.

Well exposed at quarry of Rowan County Freestone Co. and adjacent hill-
side, at village of Farmers, about 6 miles southwest of Morehead, Rowan
County. Named for village of Farmers.

Farmington Complex

See Farmington Canyon Complex.

Farmington Sandstone Member (of Kirtland Shale)?

Upper Cretaceous: Northwestern New Mexico and southwestern Colorado.

Original reference: C. M. Bauer, 1916, U.S. Geol. Survey Prof. Paper 98-K,
T74-954—vol. 1—66——84
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Harley Barnes, E. H. Baltz, Jr.,, and P. T. Hayes, 1954, U.S. Geol. Survey
0Oil and Gas Inv. Map OM-149, Described in Red Mesa area, La Plata
and Montezuma Countries, Colo. Middle member of Kirtland; overlain
and underlain by unnamed shale members. Consists of thin- to massive-
bedded lenses of sandstone separated by shale and sandy silty shale.
Thickness about 345 feet.

Well exposed near Farmington, San Juan County, N. Mex,
Farmington Shale Member (of Modesto Formation)
Farmington Shale (in McLeansboro Formation)*

Farmington Shale (in McLeansboro Group)
Pennsylvanian: Western and northern Illinois.
Original reference: T. B. Savage, 1927, Am. Jour. Sci., 5th, v. 14, p. 309.

H. R. Wanless, 1957, Illinois Geol. Survey Bull. 82, p. 50 (fig. 22), 116, 189,
190, 191, 193, 194, 195. Shale is gray to olive green; commonly contains
gray ironstone concretions as much as 2 inches thick by 1 foot in maxi-
mum diameter. Maximum thickness 50 feet. Locally, in Glasford quad-
rangle, entirely cut out by Gimlet sandstone. Included in Sparland
cyclothem. Overlies Sparland (No. 7) coal, which in turn overlies Cop-
peras Creek sandstone. In McLeansboro group. Derivation of name
given.

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 38,
49 (table 1), pl. 1. Reallocated to member status in Modesto formation
(new). Underlies Gimlet sandstone member. Presentation of new rock-
stratigraphic classification of Pennsylvanian of Illinois.

Type locality : Outcrops in Farmington Township, T. 8 N, R. 4 E., Fulton
County.

Farmington Canyon Complex
Precambrian: North-central Utah.

A. J. Eardley, 1939, Geol. Soc. America Bull. v. 50, no. 8 p. 1282, plL 1,
Rocks of Farmington Canyon complex crop out in mouth of Little Cotton-
wood Canyon.

A. J. Bardley and R. A. Hatch, 1940, Jour. Geology, v. 48, no. 1, p. 59 (fig.
3), 61-72. Name given to large group of crystalline rocks in north-
central Utah area. Rocks are distinctly stratified throughout region.
Contains metamorphosed mafic rocks, injection gneisses, silicic igneous
rocks, and metamorphosed sedimentary rocks. Type locality stated.

A. J. Eardley and R. A. Hatch, 1940, Geol. Soc. America Bull., v. 51, no. 6,
p. 810 (fig. 3), 815. In Willard Canyon [between Ogden and Brigham
City] underlies Tintic quartzite.

A. J. Eardley, 1944, Geol. Soc. America Bull, v. 55, no. 7, p. 823, 827.
Thickness about 10,000 feet. Underlies an ancient sequence which is
probably Upper Proterozoic and in part Lower Cambrian.

R. E. Cohenour, 1959, Intermountain Assoc. Petroleum Geologists Guide-
book 10th Ann. Field Conf., p. 34-36, 37 (fig. 2). Precambrian rocks of
western Uinta Mountains and central and northern Wasatch Mountains
are divisible into two main groups. Older group is divisible into two
sequences : older, Farmington Canyon complex, and younger, Little Wil-
low series. Most of the description of Farmington Canyon is based on
an unpublished thesis by Larsen (1957).

Type locality : Farmington Canyon and Bountiful Peak, Davis County.
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Ridge Drift

Pleistocene (Wisconsin) : Northern Illinois.
H. B. Willman and others, 1942, Illinois Geol. Survey Bull. 66, p. 145 (fig.

85), 146 (fig. 86), 161-162, Largely till but includes sand and gravel as
lenses in the till, in kames, in one large esker, in subglacial channels, and
as outwash deposits in front of the moraine and overlying the ground
moraine; till is medium to light gray, yellowish, or brownish, silty,
clayey. Thickness in Farm Ridge moraine commonly 30 to 40 feet, al-
though in some of higher hills as much as 60 feet; in ground moraine
commonly 5 to 15 feet. Overlies Bloomington till. [Report lists six
drifts in the Tazewell; for sequence see under Shelbyville.]

Namedq for Farm Ridge post office at one time located on prominent part

of moraine about 5 miles west of Grand Ridge in Farm Ridge Town-
ship, Streater quadrangle, La Salle County.

Farragut Limestone
Middle Ordovician: Northeastern Tennessee.
C. E. Prouty, 1946, Am. Assoc. Petroleum Geologists Bull.,, v. 30, no. 7, p.

.

1156-1157. Proposed for coarsely crystalline variegated limestone, or
marble (of Knoxville and surrounding area) which overlies Lenoir lime-
stone (restricted) and underlies Tellico sandstone. Thickness 115 feet.
Zone has been referred to stratigraphically as “Holston” marble in this
area and represents principal zone quarried for commercial “Tennessee
marble”; just east of Knoxville along Holston River, Keith (1895) as-
signed name “Holston” to lentils of variegated marble occurring within
Chickamauga limestone; since term was originally assigned to type of
lithology occurring at different horizons, term “Holston” is of no signifi-
cance as definite formational unit.

Type section: Appalachian Marble Co. quarry, 1.4 miles due east of Lowes

Ferry. Named for site of Admiral Farragut homestead at Lowes Ferry
on Tennessee River 9.5 miles southwest of Knoxrville.

Farrer Formation

Farrer Member or facies (of Price River Formation)

Farrer Noncoal-Bearing Member (of Price River Formation)?
Upper Cretaceous: Central eastern Utah and central western Colorado.
Original reference: D. J. Fisher, 1936, U.S. Geol. Survey Bull. 852.
Teng-Chien Yen, 1954, U.S. Geol. Survey Prof. Paper 254-B, p. 59, 60, 62.

Listed in fossil collection locality data both as formation and as member
of Price formation.

R. G. Young, 1955, Geol. Soc. America Bull,, v. 66, no. 2, p. 187, 191-192, figs.

2, 3, pl. 3. Beds of coarse to fine sandstone, shale, and sandy shale.
Do not contain appreciable coal although a few thin beds found at vari-
ous horizons. Lenslike sandstones constitute bulk of rocks and are
somewhat darker than sandstones in Neslen facies. Shales mostly gray
but in places olive green. Castlegate member included in base of Farrer
facies west of Woodside and in top of Neslen facies eastward. Rocks
thicken from about 1,200 feet in Price River Canyon, Utah, to about
1,500 feet near Palisade, Colo. Facies comprises whole of formation at
Price River Canyon but only upper part of formation near Palisade.
Upper boundary coincides with that of formation and underlies North
Horn formation with transitional contact in Price River Canyon and

'
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disconformably underlies Tuscher formation east of Green River. Mon-
tana age.

Named for local mine in Coal Canyon, Utah. In Book Cliffs.

Farrington Sand Member (of Raritan Formation)

Upper Cretaceous: Hast-central New Jersey.

H. C. Barksdale and others, 1943, The ground-water supplies of Middlesex
County, New Jersey : New Jersey State Water Policy Comm. [Spee. Rept.
81, p. 104-140. Medium- to fine-grained sand (No. 1 sand of previous
reports) in lower part of Raritan between Woodbridge clay above and
Raritan fire clay below. Separated from Sayreville sand member (new)
by Woodbridge clay. Lower part, 10 to 20 feet thick, is coarse, arkosic,
light-gray, or light-yellow sand commonly containing sprinkling of smali
pebbles. Arkosic material, as seen in outcrop, is partly kaolinized, the
white kernels of the partly decomposed feldspar standing out in con-
trast to the gray and yellow sand and gravel; occasionally the gravelly
beds contain numerous small chunks of red and white clay. Lenses of
clay, commonly only a few feet thick, are present, and thin clay seams
are fairly common within limits of member. Thickness 80 feet. Most
of the discussion deals with relation of unit to ground-water supply. In
this report, Woodbridge and Raritan clays are considered informal eco-
nomic names.

Crops out in band nearly 1 mile wide along southeast edge of Farrington
Lake, Middlesex County.

Far Rockaway Gravels®
Tertiary : Southeastern New York.
Original reference: J. B. Woodworth, 1901, New York State Mus. Bull. 48,
pl. 1, map.
In Oyster Bay and Hempstead quadrangles, Long Island.
Fashing Clay Member (of Whitsett Formation)

Fashing Clays®

Hocene, upper : South-central Texas.

Original reference: A. C. Ellisor, 1933, Am. Assoc. Petroleum Geologists
Bull, v. 17, no. 11, p. 1302, 1315.

D. H. Eargle, 1959, Am. Assoc. Petroleum Geologists Bull,, v. 43, no. 11, p.
2624 (fig. 1), 2626 (table 1), 2633-2634. Termed member of Whitsett.
At designated type locality, thin fossiliferous sandstone, less than 1 foot
thick and containing Corbule-type pelecypods, overlies olive-gray ben-
tonitic clay containing coquinas of Corbula, Ostrea, and other pelecypods,
and septarian calcareous concretions. This section, about 20 feet thick,
is exposed on western valley wall of small branch on Hierholzer Ranch.
Elsewhere banks of oyster shells are found. Overlies Calliham sand-
stone member ; overlain by Olmos sand of Ellisor (1933).

Type locality: About 1.8 miles south of Fashing School, and one-quarter
mile south of sharp curve on Farm Road 99 where highway from Fash-
ing to Whitsett bends from a southerly to southwesterly direction.
Named for exposures around town of Fashing, Atascosa County.

Faulconer Formation

Faulconer Limestone Member (of Perryville Formation)®
Middle Ordovician: Central Kentucky.
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Original reference: A. F. Foerste. 1912, Denison Univ. Sci. Lab. Bull. 17,
p. 23, 32, 131, 132.

A. C. McFarlan, 1938, Geol. Soc. America Bull, v. 49, no. 6, p. 992. Ex-
posure in northern Jessamine County seems to indicate that the Faul-
coner and Salvisa are not entirely distinct stratigraphic units but are
lithologic facies, in part contemporary.

A. C. McFarlan and W. H. White, 1948, Am. Assoc. Petroleum Geologists
Bull,, v. 32, no. 8, p. 1640. Term Perryville is synonym of Benson; name
Devils Hollow division of upper Lexington is proﬁosed for post-Woodburn
“Perryville” of Frankfort-Versailles area. At its type section, the Devils
Hollow includes 15 feet of “Faulconer” rock and 10 feet of the “Salvisa”.

J. A. Stokley and F. H. Walker, 1953, Kentucky Geol. Survey, ser. 9, Rept.
Inv. 8, p. 44, 45. At Harrodsburg, Mercer County, Faulconer formation
is 18% feet thick; underlies Salvisa formation.

Named for Faulconer, Boyle County.

Fauquier Formation

Precambrian : North-central Virginia.

A. 8. Furcron, 1939, Virginia Geol. Survey Bull. 54, p. 1, 37-41, plL. 1.
Series of marbles, graphitic slates and graphitic schists, miea schists, and
biotite-garnet gneisses. In vieinity of Fauquier White Sulphur Springs
and west of Piney Mountain, it is extensively intruded by dikes of
greenstone, amphibolite, or metagabbro of Catoctin age. Oldest rocks of
sedimentary origin in area [Warrenton quadrangle]. Underlies Pre-
cambrian Catoctin volcanic series and locally Warrenton agglomerate
member (new) of Catoctin. Rocks of Fauquier were formerly classified
with Loudoun formation of Cambrian age.

Named for exposures in vicinity of Fauquier White Sulphur Springs,
Fauquier County. Formation enters quadrangle from north where it
follows west side of Watery Mountain and extends southwestward
through quadrangle.

Favret Formation

Middle Triassic: North-central Nevada.

S. W. Muller, H. G. Ferguson, and R. J. Roberts, 1951, Geology of the
Mount Tobin quadrangle, Nevada: U.S. Geol. Survey Geol. Quad. Map
[GQ-7]. Thin-bedded black bituminous limestone and interbedded black
shale, generally underlain by massive dark-gray to brown dolomite. Thick-
ness at type locality 800 feet; locally much thinner. Conformably under-
lies Augusta formation (new) ; overlies Dixie Valley formation (new),
contact gradational.

Type locality : Favret Canyon, west slope of Augusta Mountain,

Faxon Limestone®
Precambrian (Grenville) : Northern New York.
Original reference: H. L. Alling, 1918, New York State Mus. Bull. 199.

E. M. Cameron and P. L. Weis, 1960, U.S. Geol. Survey Bull. 1082-E, p.
289 (fig. 28), 290. Mentioned in report on strategic graphite. Occurs
above Dixon schist and below Swede Pond quartzite.

Type locality : Faxon Pond, Warren County.

Fayette Breccia®
Middle Devonian: Northeastern Iowa.

Original reference: W. J. McGee, 1884, 10th Census, v. 10, Rept. on Build-
ing stones, p. 262-263.
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M. A. Stainbrook, 1945, Am. Jour. Sci., v. 243, no. 2, p. 69. It may be
interpolated that term “Fayette breccia” as used by Calvin (1898 Iowa
Geol. Survey, N. 8) included basal Cedar Valley beds and that, in all
cases where “Fayette breccia” lies above Independence shale, it is basal
Cedar Valley and not the lithographic Davenport (“Lower Davenport of
Norton”).

Occurs at Fayette, Fayette County, Quasqueton, Buchanan County, and
elsewhere.

Fayette facies (of Flagstaff Formation)

Paleocene, upper : Central Utah.

W. N. Gilliland, 1951, Nebraska Univ. Studies, new ser., no. 8, p. 29, pl. 11.
Consists of light-gray to buff extremely dense massive locally fossiliferous
limestone. Thickness of nearly 500 feet on north side of Mellor Canyon.
Unconformably overlies Price River formation. Exact correlation of
Fayette facies with Flagstaff of other areas not known; believed to be
roughly correlative with unit B of Valley Mountain facies (new).

Particularly well exposed on north side of Mellor Canyon about 2 miles
north-northeast of village of Fayette, Gunnison quadrangle.

iFayette Sandstone*
Pennsylvanian: Southern West Virginia and southwestern Virginia.

Original reference: M. R. Campbell and W. C. Mendenhall, 1896, U.S. Geol.
Survey 17th Ann. Rept., pt. 2, p. 487, 497.

Named for Fayette Station, Fayette County, W. Va.

{Fayette Sandstone' or Formation

Bocene (Jackson): Northwestern Louisiana and eastern and southern
Texas.

Original reference: E. T. Dumble and R. A. F. Penrose, Jr., 1890, Texas
Geol. Survey 1st Ann. Rept., pl. 3, p. xxxiii, 17, 47, 57, 58, 63.

J. M. Patterson, 1942, Am. Assoc. Petroleum Geologists Bull., v. 26, no. 2, p.
259 (fig. 2), 266-270. TFayette formation described in area between
Laredo and Rio Grande City, Tex. Classification followed is that of
Kane and Gierhart (1935, Am. Assoc. Petroleum Geologists Bull,, v. 19,
no. 9) in which names Fayette and Jackson are used synonymously ; it is
understood that Fayette has been restricted so that some of beds of
lower Jackson are not now included in Fayette. Thickness in Starr
County about 1,500 feet. Contains three prominent marine sandstone
tongues separated by shaly beds of marginal to nonmarine facies. Named
units include (ascending) Salineno sandstone tongue, Resendez shale
member (new), Roma sandstone tongue. Gorgora shale member (new),
Sanchez sandstone tongue, Agua Verde shale member (new), and Villa
Nueva sandstone member. Overlies Yegua formation; underlies units
termed uppermost Jackson.

D. H. Eargle, 1959, Am. Assoc. Petroleum Geologists Bull., v. 43, no. 11, p.
2625-2626. History of usage summarized. On the basis of recent field-
work, it is believed that the Jackson of west Gulf Coastal Plain should
be classified as a group and that name Fayette, of varied usage in the
past, be abandoned.

Named for Fayette County, Tex. Section exposed at Lipan Hills, Atascosa

County, as described by Dumble (1924) has been regarded as type sec-
tion.
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Fayetteville Shale!

Fayetteville Formation

Upper Mississippian: Northern Arkansas, southern Missouri, northeastern,
central, and eastern Oklahoma.

Original reference: F. W, Simonds, 1891, Arkansas Geol. Survey Ann. Rept.
1888, v. 4, p. 26, 42—49.

R. A. Brant, 1941, in Tulsa Geol. Soc. [Guidebook] Field Trip, Oct. 18.
strat. sections. In Tulsa-Choteau-Grand River area, overlies Grand River
limestone (new) and underlies Pitkin limestone or rocks of Morrow age.

W. H. Easton, 1942, Arkansas Geol. Survey Bull. 8, p. 17 (table), 19-20;
K. C. Jackson, 1959, Fort Smith Geol. Soc. Guidebook 1st Field Conf., p.
56. In Arkansas, includes Mayes limestone member near base.

E. B. Branson, 1944, Missouri Univ. Studies, v. 19, no. 3, p. 267-2G8. Geo-
graphically extended into Missouri where it occurs in outliers of Boston
Mountains, Reed Mountain, Lennox Mountain, and Oakleigh Mountain.
Consists of black fissile carbonaceous shale and thin lenticular beds of
dark-gray limestone; contains discus-shaped concretions of earthy lime-
stone. Overlies Batesville sandstone; underlies Pennsylvanian Hale
sandstone.

G. G. Huffman and others, 1958, Oklahoma Geol. Survey Bull. 77, p. 66-71.
Described on flanks of Ozark uplift in northeastern Oklahoma. Forma-
tion is typically developed on Bragg Mountain escarpment where it is
110 feet thick. Lower 95 feet is largely black fissile shale with thin
interbeds of blue-black lithographic limestone; upper part consists of
interbedded limestone and shale; grades upward into overlying Pitkin
through 6%-foot zone of rubbly nodular-weathering black to gray litho-
graphic limestone; in eastern Adair County 165 feet thick; lower 100
feet consists of black fissile shale with black lithographic septarian con-
cretions; overlying Wedington sandstone member is as much as 25 feet
thick. Unconformably overlies Hindsville limestone ; where Hindsville is
absent, the Fayetteville rests upon “Boone” chert knobs; where the Pitkin
is missing Hale formation rests upon the Fayetteville; in northernmost
exposures in Craig County, succeeded unconformably by sandstones and
shales of Middle Pennsylvanian age.

K. C. Jackson, 1959, Fort Smith Geol. Soc. Guidebook 1st Field Conf., p.-
55-56. Fayetteville, in area of this report [southwestern Washington
County, Ark.], is divided into four units. Major part of formation is
lower black shale member; near base of this unit is a locally developed
limestone known as Mayes limestone member. Lower shale member is
overlain by Wedington shale member. Upper member is light-colored silty
shale, Thickness 100 to 247 feet. Underlies Pitkin formation. Ches-
terian,

Named for Fayetteville, in valley of West Fork of White River, Washing-
ton County, Ark.
Faywood Rhyolite
Tertiary : Southwestern New Mexico.

W. E. Elston, 1957, New Mexico Bur. Mines Mineral Resources Bull. 38, p.
37, pl. 1. Described as two domelike plugs of cream-colored fine-grained
flow-layered rhyolite. Also minor flows. Both plugs intrude Rubio Peak
flows and Sugarlump tuffs.
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One plug forms Mimbres Mountain in secs. 17, 18, 19, 26, T. 20 S., R. 10 W.;
other plug located near Faywood Hot Springs, in secs. 15, 16, 21, 22, T,
20 S., R. 11 W., Dwyer quadrangle.

Fearn Springs Sand Member (of Nanafalia Formation or Wilcox Formation)

Fearn Springs Formation
Eocene, lower : Mississippi and Alabama.

F. F. Mellen, 1939, Mississippi Geol. Survey Bull. 38, p. 33-37. In this re-
port [Winston County] four divisions of Wilcox series are recognized:
Fearn Springs (new), Ackerman, Holly Springs, and Hatchetigbee. In
complete section, Fearn Springs formation lies disconformably on lignite
of Betheden formation (mnew) 'and is disconformably overlain by grit-
bearing arkosic(?) sand of Ackerman formation. Contains ball-type
clays, stoneware clays, silty clays, silt, sand, lignite, and siderite. Thick-
ness 0 to more than 50 feet. Fearn Springs is possibly equivalent to Acker-
man formation as limited in Alabama by Cooke (1933, Am. Assoc. Petro-
leum Geologists Bull, v. 17, no. 2) or to Coal Bluff series of Langdon
(1895). At time of Cooke’s correlation, the Ackerman was defined as all
the Wilcox below Holly Springs formation.

W. E. Belt and others, 1945, Geologic map of Mississippi (1:500,000) :
Mississippi Geol. Survey. Mapped as sand member of Wilcox formation.

G. E. Murray, Jr., and E. P. Thomas, 1945, Am. Assoc. Petroleum Geolo-
gists Bull, v. 29, no. 1, p. 47 (fig. 1). Correlation chart shows Fearn
Springs (sand) member at base of Wileox group (undifferentiated) in
Mississippi.

F. S. MacNeil, 1946, U.S. Geol. Survey Strategic Minerals Inv. Prelim. Rept.
3-195, p. 18-19. Redefined as member of Wilcox formation in Mississippi
and member of Nanafalia formation in Alabama. Unit is more of a
channel sand in Alabama than in Mississippi. Thickens and thins greatly
along strike. Maximum thickness in Alabama 80 feet, in western Butler
County. In area of type locality, in addition to fine-grained sands and
clay originally assigned to unit by Mellen, it also includes coarse sand
(originally considered to be colluvium) exposed farther downhill from
type locality but actually forming main part of member. In Mississippi,
member varies both in thickness and texture, but in general thickest
sections carry coarsest material. Greatest thickness, about 100 feet, and
very coarse throughout, is in northern Lauderdale and southern Kemper
Countries. Fine-grained sands and clays which commonly mark top of
member are lenticular; some lenses pinch out completely within single
exposure. Member thins northward, becomes finer textured, and, in
northern Mississippi, is indistinguishable from overlying Wilcox.

F. F. Mellen, 1950, Mississippi Geol. Survey Bull. 69, p. 7-20. Discussion
of confusion existing in use of termm Fearn Springs. Proposed that sec-
tion of Fearn Springs clays at Flat Rock Church be regarded as alternate
locality of formation. At this locality, basal Ackerman gritty sand which
caps ridge overlies stoneware clays of Fearn Springs, at top of which is
fossil leaf-bearing ironstone. About 300 yards to the west, Betheden
kaolin is exposed in stream channel.

F. 8. MacNeil, 1951, Am. Assoc. Petroleum Geologists Bull., v. 35, no. 5, p.
1062-1073. Report is reply to Mellen’s (1950) article. vidence is pre-
sented to show that Mellen's interpretation of type locality was errone-
ous. From section compiled at Fearn Springs, based in part on auger
hole, it is shown that upper part of Fearn Springs member (/of Wilcox
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formation) consists of about 28 feet of laminated to slightly crossbedded
fine sandy or silty micaceous clay. Above this lies coarse red sand that
Mellen called basal Ackerman sand, Below silty clay is concealed in-
terval of 19 feet, and below this is exposed 27% feet of coarse cross-
bedded sand some fine gravel and clay balls. Much of the disagreement
between Mellen and writer [MacNeil] hinges on this lower unit of coarse
sand, found to have total thickness of 3414 feet. This same sand in
nearby exposures can be seen to be the sand Mellen included in most
other sections as his basal Ackerman sand. Probably this accounts for
Mellen's failure to map the Fearn Springs and Ackerman separately in
Winston County. This 34%-foot unit of coarse sand is in turn underlain
by 12%%-foot interval composed of tough silty clay, coarse sand, clay
balls, and sand containing lignitized logs that probably represents
Betheden formation as defined by Mellen. There are, therefore, two
coarse sands: one below the silty clay phase of the Fearn Springs and
another above it. Mellen believes that only one sand exists. This er-
roneous interpretation led to the following misapplication of names:
(1) sand in lower part of tyvpe exposure of Fearn Springs, which Mellen
believed to be colluvium, is in reality in place; in other exposures, Mel-
len has termed unit hasal Ackrman sand: (2) name Fearn Springs was
applied to part of Naheola formation at surface in Lauderdale and
Kemper Counties, Miss., (Foster, 1940, Mississippi Geol. Survey Bull. 41)
and to entire Naheola formation in subsurface in both Alabama and
Mississippi (Mellen, 1950) ; and (3) Naheola, as used by Mellen (1950)
in his subsurface diagrams, includes mainly Matthews Landing marl
bed of Smith and Johnson (1887), a zone of fossiliferous greensand and
clay that was once regarded as basal part of Naheola formation, but is
now designated Matthews Landing marl member of Porters Creek clay.
Also suggested that name Fearn Springs be made to include Betheden
unit and name Betheden be abandoned.

J. S. Attaya, 1951, Mississippi Geol. Survey Bull. 71. p. 8-10. Fearn
Springs formation overlies Porters Creek formation in Lafayette County.
Most data from drill holes.

T. W. Luck, 1956, Mississippi Geol. Survey Bull. 80, p. 18-25. Formation
described in Benton County where greatest exposed thickness is about
103 feet at Hickory Flat, lower contact not exposed. TUnderlies Acker-
man formation: overlies Betheden formation.

R. J. Hughes, Jr., 1958, Mississippi Geol. Survey Bull. 84, p. 143-165.
Described in Kemper County where it is treated as basal member of
Nanatalia formation.

P. E. LaMoreaux and L. D. Toulmin, 1959, Alabama Geol. Survey County
Rept. 4, p. 98. Sand beds included in Gravel Creek member (new) of
Nanafalia have been called Fearn Springs sand member. However,
name Fearn Springs is not used in this report for lower member of
Nanafalia in Alabama because boundary positions at Fearn Springs type
locality are in dispute and stratigraphic relationships with section in
Alabama are uncertain.

Type locality: SE4ANEY sce. 3, T. 13 N, R. 14 E., one-fourth mile west of
Fearn Springs, Winston County, Miss. Alternate locality: At Flat Rock
Church (old Hurley School) near center sce. 9, T. 5 S, R. 2 E., Benton
County, about one-half mile west of Tippah County line.
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Federal Hill Beds (in Patapsco Formation)*
Lower Cretaceous: Northeastern Maryland.
Original reference: L. F. Ward, 1905, U.S. Geol. Survey Mon. 48, p. 566-
569, 598.
At Federal Hill, in Baltimore.

Felch Formation (in Menominee Group)

Felch Schist*

Precambrian (Animikie Series) : Northern Michigan.

Original reference: C. R. Van Hise and C. K. Leith, 1911, U.S. Geol. Survey
Mon. 52, p. 303, 307.

H. L. James, 1958, U.S. Geol. Survey Prof. Paper 314-C, p. 30 (table 1), 35.
Name Felch formation used in preference to lithologic term schist. In
type locality, designated strata occur between Randville dolomite and
Vulcan iron-formation; in Menominee district, term Felch formation is
applied to distinctive sericitic slate-quartzite sequence which similarly
lies above Randville dolomite and below the Vulcan iron-formation and
which has been referred to as “Traders quartzite’” and “Footwall slate.”
Forms basal unit of group.

Named for typical development at Felch Mountain, Dickinson County.

tFelch Mountain Iron-Bearing Series'
Precambrian (Huronian) : Michigan.
Original references: C. R. Van Hise, 1892, U.S. Geol. Survey Bull. 86, p.
195; 1892, U.S. Geol. Survey Mon. 19, p. 473.
Felch Mountain district.

Feldt Ranch Beds (in Ash Hollow Formation)

Pliocene: Southwestern Nebraska. ,

M. K. Elias, 1942, Geol. Soc. America Spec. Paper 41, p. 141. Name applied
to 15 feet of beds of loose crossbedded sand and gravel, cemented grit,
and porous limestone that occur in lower part of Ash Hollow formation
in type section of the Ogallala.

Type locality : On north side of South Platte Valley, 2 to 2% miles east and
northeast of Ogallala, Keith County. (Also type locality of Ogallala.)

Feliz Granodiorite

Pre-Cretaceous(?) : Southern California.

G. J. Neuerburg, 1953, California Div. Mines Spec. Rept. 33, p. 7 (table 1),
12-14, pl. 1. Name applied to fine- to medium-grained granodiorite that
occurs in Feliz pluton. Except for microbreccia in western end of
Riverside fault block, Feliz granodiorite is confined to Mount Hollywood
fault block where it is in intrusive-fault contact with older quartz diorite
and with metamorphosed basic igneous rocks. Suggested sequence of
intrusion in area is Vermont quartz diorite (new), Lar quartz diorite
(new), and Feliz granodiorite.

Exposed in Griffith Park and for short distance south of Los Feliz Blvd.,
city of Los Angeles.

Fena Beds
Eocene: Mariana Islands (Guam).

Risaburo Tayama, 1952, Coral reefs in the South Seas: Japan Hydrog.
Office Bull,, v. 11, p. 51, table 4 [Bnglish translation in library of U.S.



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1335

Geol. Survey, p. 61, 62; S.. Hanzawa in Jacques Avias and others,
1956, Lexique Strat. Internat., v. 6, Océanie, fasc. 2, p. 31-32. Con-
glomerate with very little liparitic material; pebbles are chiefly andesite
and greenish shale, and considered to have originated from underlying
Santa Rosa beds. Unconformably underlies Asan limestone. Correlated
with Densinyama formation of Saipan.

Type locality : Fena, Guam.
Fence Lake Gravel
Tertiary-Quaternary : Central western New Mexico.
R. J. Marr. 1960, (abs.) Arizona Geol. Soc. Digest, v. 3, p. 181. Incidental
mention.

Present on Lynch Ranches, 23 miles east of St. Johns, Ariz. Town of Fence
Lake is in Valencia County.

Fencepost limestone*

Fencepost limestone bed (in Pfeifer Shale Member of Greenhorn limestone)
Upper Cretaceous: North-central Kansas.
Original reference: F. W. Cragin, 1896, Colorado Coll. Studies, v. 6,{p. 50.

R. C. Moore and others, 1951, Kansas Geol. Survey Bull. 89, p. 111. Bed
at top of Pfeifer shale member. Blue gray, weathers to light tan.

Extensively quarried for fence posts near Downs, Osborn County.

Fence River Formation (in Baraga Group) ’

Precambrian (Animikie Series): Northern Michigan.

J. E. Gair and K. L. Wier, 1956, U.S. Geol. Survey Bull. 1044, p. 14
(table 2), 57-58, pl. 1. Name applied to magnetic rock exposed at
Sholdeis exploration where it consists of (ascending) (1) magnetite-
specularite-quartz rock, (2) thinly banded rock rich in quartz, magnetite,
hornblende, and epidote, and (3) massive garnet-grunerite schist. Esti-
mated thickness probably as much as 250 feet. Conformably overlies
eastward-dipping Hemlock formation; underlies biotite-quartz schist
that resembles schists of Hemlock formation. If this schist were con-
sidered to be part of the Hemlock, the Fence River would be an upper
member of the Hemlock; if the schist is considered a basal member
of Michigamme slate, the Fence River is a distinct formation between
the Hemlock and Michigamme; the latter view is adopted in this re-
port.

H. L. James, 1958, U.S. Geol. Survey Prof. Paper 314-C, p. 30 (table 1),
36. Assigned to newly defined Baraga group of Animikie series.

Only known exposure is in SE4NE% sec. 21, T. 45 N., R. 31 W,, Baraga
County. Formation is represented by strong linear mnorth-trending
magnetic anomaly crossing northeastern part of area, on east flank
of the Amasa oval, extending northward beyond Kiernan quadrangle
to the exposure at Sholdeis exploration. Named for Fence River, which
crosses magnetic belt 1,100 feet south of the exploration.

Fenner Granite Gneiss
Precambrian: Southern California.

J. C. Hazzard and E. F. Dosch, 1937, (abs.) Geol. Soc. America Proc. 1936,
p. 309. Granite gneiss, in part augen. Considered younger than Essex
series (new) and older than Kilbeck granite gneiss (new).
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Well exposed at Mountain Springs in Piute Mountains, in northern Old

Woman Mountains and at Chubbuck, San Bernardino County.
Fentress Formation
Fentress shale division (of Lee Formation)*

Pennsylvanian (Pottsville Series) : Eastern Tennessee,

Original reference: L. C. Glenn, 1925, Tennessee Div. Geology Bull. 33-B,
p. 276, 384, 385.

C. W. Wilson, Jr.,, J. W. Jewell, and E. T. Luther, 1956, Pennsylvanian
geology of the Cumberland Plateau: Tennessee Div. Geology [folio],
p. 1, 4. Glenn used name Fentress shale to include all strata of Penn-
sylvanian age beneath Rockcastle conglomerate in Fentress County and
vicinity, where these beds are primarily shale and where Sewanee
conglomerate is too thin to be mapped. Name is here changed to forma-
tion because of local occurrences of sandstone. Definition, however,
remains the same. Formation includes beds equivalent to parts of two
groups: the entire Gizzard group and all of Crab Orchard Mountains
group (new) below Rockcastle conglomerate; hence, it is equivalent to
Raccoon Mountain formation (new). Warren Point sandstone, Signal
Point shale (new), Sewanee conglomerate, Whitwell shale, Newton
sandstone, and Vandever formation. In localized areas, some of the
constituent formations are recognizable. Name, Fentress formation, is
used only where Sewanee conglomerate is not mappable.

Probably named for development in Fentress County.

Ferdig Shale Member (of Marias River Shale)

Upper Cretaceous: Northwestern Montana.

W. A. Cobban and others, 1959, Am. Assoc. Petroleum Geologists Bull,,
v. 43, no. 12, p. 2792 (fig. 3), 2794-2795; 1959 Billings Geol. Soc. [Guide-
book] 10th Ann. Field Conf., p. 89 (fig. 1). Inconspicuous disconformities
divide member into three units (ascending) : dark-gray shale containing
maroon-weathering layers of dark-gray syngenetic ferruginous dolostone
and few thin beds of bentonite; micromicaceous silty bentonitic shale
characterized by abundant surface litter of small thin flakes of rusty
iron-stained shale, which contain gray and yellow-weathering con-
cretionary limestone beds, secondary gypseous concretions, sandy shale,
and thin persistent layers of sandstone; and dark-gray shale or sandy
siltstone with thin layers of gray limestone concretions. Thin layer of
pebbly sandstone present at top of middle unit and persists from type
section southward for more than 100 miles. Total thickness of mem-
ber at type section about 225 feet. Disconformably underlies Kevin
shale member (new); overlies Cone calcareous member (new) :

Type section: Composite from exposures 3 to 5 miles northwest of Ferdig
and from outcrops 8 miles southeast. Name derived from post office of
Ferdig at SHE cor. sec. 30, T. 35 N,, R. 1 W., Sunburst quadrangle, Toole
County, which is located over the subcrop of member on east flank of
Kevin-Sunburst dome.

Ferdinand Limestone (in Mansfield Group)
Pennsylvanian (Pottsville) : Southwestern Indiana.

D. W. Franklin, 1944, Iilinois Acad. Sci. Trans., v. 37, p. 87 (fig. 1), 8§,
89. Consists of black shiny opaque chert with casts of productids and
dark-blue gray argillaceous dull limestone. Thickness about 2 feet.
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Lies about 20 feet below top of group; separated from underlying Fulda
limestone (new) by about 15 feet of shale, underclay and coal.

C. L. Cooper, 1946, Illinois Geol. Survey Bull. 70, p. 16 (fig. 2), 19. In-
cluded in Ti Valley series (new). .

Well exposed northeast of Ferdinand in T. 8 8, R. 4 W., and west of
Ferdinand State Forest, Dubois County.

Ferguson Gypsum Member (of Blaine Gypsum)?
Permian: Western Oklahoma.

Original reference: C. N. Gould, 1902, Oklahoma Geol. Survey 2d Bienn.
Rept., p. 42, 47.

Named for Ferguson, Blaine County.

Ferguson Mountain Formation
Permian (Wolfcampian-Leonardian) : Eastern Nevada.

J. S. Berge, Apr. 1960, Brigham Young Univ. Research Studies, Geology
Ser., v. 7, no. 5, p. 10 (fig. 2), 18-24, pl. 4, chart (strat. section). (Foot-
note on chart refers to Steele’s article in Intermountain Assoc. Petroleum
Geologists Guidebook 11th Ann. Field Conf., 1960, p. 91, 106-107. Road
logs in guidebook dated Sept. 8-10.). Ferguson Mountain formation is
named for thick carbonate sequence overlying Ely limestone at Ferguson
Mountain. Steele (1959, unpub. thesis) termed part of this the Ferguson
Spring[s] formation, but name and type locality he selected are ill
chosen. Therefore Ferguson Spring[s] formation is herein redefined
and name Ferguson Mountain formation proposed. This proposal is
based on applicability of name to topographic sheet (Hlko NK 11-12) of
area. The area on topographic sheet is referred to as Ferguson Moun-
tain. not Ferguson Springs Mountains. Type section is in secs. 21 and
22, T. 30 N, R. 69 E., Blko County. Measured section obtained on east
side of Ferguson Mountain on spur directly north of principal east-
trending canyon on this part of mountain. In adjacent areas surround-
ing spring area, southeastern side of Ferguson Mountains near U.S.
Highway 50, no Ferguson Mountain formation is present. Geology
there consists instead, of Guilmette limestone, Ely limestone, Tertiary
voleanics, and Quaternary and Recent alluvium. Area is complexly
folded, and is fractured by faulting. © Seventeen hundred feet to the
west in the southern part of the mountain, fault block of Ferguson
Mountain formation is juxtaposed against various rock types but can-
not be considered type section. Steele (1959) dates this section Upper
Lower Missourian to Upper Upper Wolfcampian with total thickness of
3.085 feet, of which 1,111 feet is Pennsylvanian and remaining 1,974
feet is assigned to Lower Permian. He [Steele] also extends lower
part of his formation to Mid-Pennsylvanian disconformity with upper
limit in contact with Pequop formation of Leonardian age. Ferguson
Mountain formation consists predominantly of dark-gray to light-gray
limestones. Thickness 1,985% feet, of which 1,717% feet is assigned
a Wolfcampian age and 268 feet lower Leonardian. Underlies Pequop
formation; overlies Ely limestone. On chart (stratigraphic section)
Ferguson Mountain is shown above Strathearn formation and below
Pequop formation.

H. J. Bissell, 1960, Am. Assoc. Petroleum Geologists Bull, v. 44, no. 8,

p. 1427 (chart), 1428 (fig. 3). Name appears on chart accompanying
preliminary statement on eastern Great Basin Permo-Pennsylvanian
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strata. Underlies Pequop formation; stratigraphically above Strat-
hearn(?).

Type section: Secs. 21 and 22, T. 30 N, R. 69 E., Elko County. Measured
section on east side of Ferguson Mountain.

Ferguson Springs Formation
Pennsylvanian-Permian : Northeastern Nevada and western Utah.

J. 8. Berge, Apr. 1960, Brigham Young Univ. Research Studies, Geology
Ser.,, v. 7, no. 5, p. 11 (fig. 3), 18. (Footnote on stratigraphic chart
refers to Steele’s article in Intermountain Assoc. Petroleum Geologists
Guidebook 11th Ann. Field Conf.) Steele (1959, unpub. thesis) named
Ferguson Spring[s] formation. His name and type locality were ill
chosen and Ferguson Spring[s] formation is herein redefined and re-
named Ferguson Mountain formation. Correlation chart (in column
credited to Steele) Ferguson Springs formation unconformably overlies
Ely limestone and underlies Pequop formation. Pennsylvanian (Mis-
souri-Virgil) and Permian (Wolfcamp).

Grant Steele, 1960, Intermountain Assoc. Petroleum Geologists Guidebook
11th Ann. Field Conf., p. 93 (chart), 101, 104 (pl. 5, fig. 3). (Road logs
dated Sept. 8-10). Name applied to those limestones occurring above
the middle Pennsylvanian regional unconformity and stratigraphically
below Pequop formation of Leonardian age. Light- to medium-gray,
crypto- to fine-crystalline, bioclastie, silty, limestone sequence with thin
interbeds of bituminous shale. Thickness 3,185 feet at type section.
Lower 1,101 feet dated upper Pennsylvanian in age, with lower 592
feet assigned to Missourian, and remaining 519 feet to Virgilian. Upper
1,984 feet dated Wolfcampian. At nearly all known loecalities, including
type area, formation rests disconformably on Ely limestone.

Type section: Sec. 16, T. 30 N., R. 69 E., Elko County, Nev. Named for
Ferguson Springs, 12 miles south of measured section.

tFernandan system®
Precambrian (Llano Series) : Central Texas.

Original reference: T. B. Comstock and E. T. Dumble, 1890, Texas Geol.
Survey 1st Ann. Rept., pl. 3, p. lvi, 267-276.

Named for San Fernando Ci'eek, Llano County.
Fernando Formation

Fernando Group'

Pliocene and Pleistocene: Southern California.

Original reference: G. H. Eldridge and R. Arnold, 1907, U.S. Geol. Survey
Bull. 309.

D. L. Durham and R. F Yerkes, 1959, U.S. Geol. Survey Oil and Gas Inv.
Map OM-196. Group includes Repetto formation below and unnamed
conglomeratic and siltstone sequence above. Overlies Sycamore Canyon
member of Puente formation; underlies La Habra formation. Pliocene.

U.S. Geological Survey currently classifies the Fernando as a formation
and designates its age as Pliocene and Pleistocene on the basis of a
study now in progress.

Named for exposures in San Fernando Valley, Los Angeles County.
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Fern Creek Formation (in Chocolay Group)
Precambrian (Animikie Series) : Northern Michigan.

F. J. Pettijobn and F. A. Hildebrand, 1941, (abs.) Geol. Soc. America
Bull,, v. 52, no. 12, pt. 2, p. 1927. Named Fern Creek conglomerate; in
unfaulted contact with reddish granite gneiss and pegmatite; contains
large subrounded boulders derived from subjacent pre-Huronian and
truncates, at an angle of 30° or more, the foliation of these basement
rocks. Underlies Sturgeon quartzite.

F. J. Pettijohn, 1952, (abs.) Geol. Soc. America Bull., v. 63, no. 12, pt.
2, p. 1289. Formation includes at top a 100-foot thick tillite member,
containing 2 to 5 percent of siltstones as much as 6 feet in diameter
scattered in fine-grained nonbedded graywacke matrix; tillite is under-
lain by thinly laminated member characterized by scattered rafted cob-
bles; this bed grades down into pebbly arkoses and coarse granite-bear-
ing conglomerates which lie unconformably on a granite gneiss base-
ment. Tillite cannot be, by any correlation currently accepted, the
correlative of Canadian Cobalt (Gowganda) tillite.

H. L. James, 1958, U.S. Geol. Survey Prof. Paper 314-C, p. 35. Formation
is basal unit in newly defined Chocolay group.

Occurs near Fern Creek, Dickinson County.
Ferndale Sandstone

Pliocene, upper: Northwestern California.

H. D. MacGinitie, 1943, California Div. Mines Bull. 118, pt. 3, p. 633.
Fine-grained gray sandstone with thin interbed of clay shale. Thick-
ness about 2,500 feet. Underlies Wildcat formation; overlies Pico
formation.

B. A. Ogle, 1953, California Div. Mines Bull. 164, p. 33. Name Ferndale
sandstone abandoned. Unit redefined as Scotit Bluffs sandstone,

Occurs in central and southern Humboldt County.

Fern Glen Limestone
Fern Glen Limestone (in Osage Group)*
Fern Glen Member (of Chouteau Formation) i

Lower Mississippian (Osage Series) : Eastern Missouri and southwestern
Illinois.

Original reference: S. Weller, 1906, St. Louis Acad. Trans., v. 16, p. 438.

J. M. Weller, 1939, in Stuart Weller and J. M. Weller, Illinois Geol. Sur-
vey Rept. Inv. 59, p. 8 pl. 1. Formation crops out only on Valmeyer
anticline, and exposures occur from Dennis Hollow northward to SW%
see. 85, T. 2 8, R. 11 W. Consists chiefly of deep red more or less
argillaceous limestone with interbedded shale. Thickness about 50 feet.
Underlies Burlington-Keokuk limestone.

E. B. Branson, 1944, Missouri Univ. Studies, v. 19, no. 3, p. 198-199. In-
terpreted as member of Chouteau formation.

H. A. Lowenstam, 1949, Illinois Geol. Survey Rept. Inv. 145, p. 20. In
certain parts of Ozark border area in western St. Clair and Monroe
Counties, and possibly in northwestern Jackson County, Fern Glen

limestone, of early Osage age, directly overlies Moccasin Springs forma-
tion (new) of the Niagaran.
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Charles Collinson and D. H. Swann, 1958, Geol. Soc. America Guidebook
Field Trip St. Louis Mtg., p. 24 (fig. 3), 50 (fig. 9), 51. Chautauqua,
Jersey County, Ill., is northernmost outcrop at which Fern Glen is both
characteristically and well exposed. Here it has lost its distinctive red
color. Shale grades upward into crinoidal limestone of Burlington; the
contact is placed at point where chert nodules lose their greenish color;
and the limestone becomes relatively pure. In some areas, consists of
light-greenish-gray crinoidal limestone containing greenish-gray chert
bands. In vicinity of Jerseyville, the Fern Glen cannot be differentiated
from lower Burlington, thus indicating that it is actually a shaly facies
of the Burlington. Overlies Sedalia dolomite. Valmeyer series [which
includes Osage group]. Thickness about 20 feet.

Named for occurrence near Fern Glen Station, 20 miles west of St. Louis,
St. Louis County, Mo.

Fernow Gneiss

Pre-Ordovician (?) : North-central Washington.

E. A. Youngberg and T. L. Wilson, 1952, Econ. Geology, v. 47, no. 1, p. 2-4,
12. Name applied to series of quartz-amphibole gneisses, thickness of
which is unknown because they extend outside mapped area. Age se-
quence not clear; it would appear that Fernow units is older than less
metamorphosed Buckskin and Martin Ridge schists (both new) ; this
would require that beds be overturned because Fernow gneisses lie
stratigraphically above schists.

Named for occurrence in vicinity of Mount Fernow, near Holden, Chelan
County.

Fernow Quartz Latite

Fernow Rhyolite’
Eocene, middle: Central northern Utah.
Original reference: G. W. Tower, Jr., and G. O. Smith, 1899, U.S. Geol.
Survey 19th Ann. Rept., pt. 3, pl. 74.
H. T. Morris, 1957, Utah Geol. Soc. Guidebook 12, p. 30-32. Referred to as
quartz latite.

U.8. Geological Survey currently considers the Fernow Quartz Latite to
be middle Eocene in age.

Named for Fernow Canyon in southern part of Tintic district.

Fern Ridge Tuffs'

Miocene or Pliocene, lower and middle: Northwestern Oregon.

Original reference: T. P. Thayer, 1933, Pan-Am. Geologist, v. 59, no. 4, p.
317.

T. P. Thayer, 1939, Oregon Dept. Geology and Mineral Industries Bull. 13.
p. 8, fig. 1. Consist of conglomerates, tuffs, and breccia; lower beds are
mainly tuffs, sandstones, and fine pebble beds; upper part comprises coarse
andesitic conglomerates which contain boulders as much as 18 inches
in diameter in tuffaceous matrix. Maximum thickness about 1,500 feet,
northeast of Mehama. Conformably overlies Stayton lavas and are prob-
ably part of same general sequence. Mehama voleanics (new), Stayton
lavas, and Fern Ridge tuffs are traceable as distinet formations to crest
of Mehama anticline. Miocene.
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W. D. Lowry and E. M. Baldwin, 1952, Geol. Soc. America Bull.,, v. 63,
no. 1, p. 15-16, pl. 2. Overlie Columbia River basalt and underlie lava
of Pliocene or younger age. Tuffs can be traced northward into Molalla
River drainage where they have been referred to correlative Molalla
formation. Age shown on chart as lower and middle Pliocene.

Type locality : Fern Ridge, about 5 miles northeast of Stayton, Marion
County.

Fernvale Limestone or Formation (in Richmond Group)?

Fernvale Formation (in Patterson Ranch Group)

Upper Ordovician: Western Tennessee, northwestern Alabama, northern
Arkansas, southwestern Illinois, southeastern Missouri, and central
eastern, and northeastern Oklahoma.

Original reference: C. W. Hayes and E. O. Ulrich, 1903, U.S. Geol. Survey
Geol. Atlas, Folio 95, p. 2.

W. H. Shideler, 1937, (abs.) Geol. Soc. America Proc. 1936, p. 367-368.
The “Fernvale” extending from Glen Park, Mo., and Valmeyer, Ill., to
south side of Arbuckles in Oklahoma, is a massive uniformly crystalline
limestone with varied fauna of ostracods and trilobites; this differs from
typical Fernvale. Name Ada is proposed for the crystalline limestone.

J. M. Weller, 1939, in Stuart Weller and J. M. Weller, Illinois Geol. Survey
Rept. Inv. 59, p. 7. Exposed in limited area in Kimmswick quadrangle
where Ordovician rocks are brought to surface in Mississippi River bluff
at crest of Valmeyer anticline. Consists of brownish coarsely crystalline
limestone with many fossils. Thickness 6 to 14 inches. Overlies
Kimmswick limestone; underlies Maquoketa shale.

C. E. Decker, 1942, Oklahoma Acad. Sci. Proc., v. 22, p. 153, 154 (table
1). Formation included in Patterson Ranch group (mew). Overlies
Viola; underlies Sylvan.

E. B. Branson. 1944, Missouri Univ. Studies, v. 19, no. 3, p. 92-93. Chiefly
limestone with considerable amount of impurities, in some places highly
siliceous. Commonly light gray but ranges from nearly white to brown
or reddish tints. Lies on various members of Kimmswick; uncon-
formable below Maquoketa formation. Thickness about 4 feet. Lowest
Upper Ordovician in Missouri; correlates with part of Arnheim of
Kentucky ; continuous with Fernvale of Arkansas and Illinois.

A. M. Gutstadt, 1958, Am. Assoe. Petroleum Geologists Bull., v. 42, no. 3,
pt. 1, p. 524, Templeton and Willman (1953, unpub. ms.) reported name
Ada limestone preempted and proposed name Cape limestone for the
Missouri “Fernvale”,

G. G. Huffman and others, 1958, Oklahoma Geol. Survey Bull. 77, p. 14 (fig.
2), 26-27, pls. 3, 4. Limestone described on south and west flanks of
Ozark uplift in northeastern Oklahoma. Massive coarsely crystalline
fossiliferous crinoidal limestone. Light gray to pink and weathers lead
gray. Maximum thickness 18 feet; average thickness 14 feet. Uncon-
formably overlies Fite limestone and conformably underlies Sylvan
shale south and east of Tahlequah; northeast of Tahlequah unconform-
ably wunderlies Chattanooga black shale. Upper Ordovician, Rich-
mondian.

G. B. Martin, 1960, Gulf Coast Assoc. Geol, Sci. Trans., v. 10, p. 201-205. In
Alabama, Fernvale formation consists mainly of gray to blue crystalline

774-954-—vol. 1—66——85
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thin-bedded fossiliferous limestone. Thickness 12 to 20. feet. Uncon-
formably underlain by Leiper formation or by Hermitage formation.
Recommended that in this area name Chickamauga be avoided in favor
of more specific Leipers and Fernvale formations.

Named for Fernvale, Williamson County, Tenn.
TFerriferous Limestone'

Ferriferous ironstone member

Pennsylvanian (Allegheny Series) : Pennsylvania, Ohio, and West Virginia.

Original reference: H. D. Rogers, 1858, Geology of Pennsylvania: Philadel-
hia, J. P. Lippincott & Co., v. 2, pt. 1, p. 491.

N. K. Flint, 1951, Ohio Geol. Survey, 4th ser., Bull. 48, p. 45-46, table 1.
Ferriferous ironstone member of Scrubgrass cyclothem in report on
Perry County. Name Ferriferous was first applied to limestone which,
in present usage, is known as Vanport. In this report, term Ferriferous
is restricted to ironstone directly overlying Vanport member. Thickness
6 inches to 1 foot. Underlies Lower Kittanning clay of Lower Kittanning
cyclothem. Allegheny series.

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 60. Term
Ferriferous is one of few descriptive names still used as name for
rock units in Pennsylvanian rocks. A useful bed for correlation in a
series of beds lacking distinguishable members in Athens County [this
report], and without its positive identification, recognition of any mem-
bers of Scrubgrass cyclothem within county would have been uncertain
or impossible.

Ferris Formationt

Upper Cretaceous and Paleocene: Central southern Wyoming.

Original reference: C. F. Bowen, 1918, U.S. Geol. Survey Prof. Paper 108,
p. 228, 230.

R. W. Brown, 1943, Geol. Soc. America Bull,, v. 54, no. 1, p. 81-82. Sup-
posed unconformity between the Medicine Bow and Ferris is now re-
garded as nonexistent or as marked by a transitional zone indicating
erosional irregularity. Basal 1,000 feet of Ferris is a coal-barren con-
glomeratic zone whose matrix and pebbles are similar to those of
Medicine Bow. This zone yields remains of Triceratops and a Creta-
ceous flora not materially different from the lower Medicine Bow and
Lance. Typical Paleocene flora has been found in lowest coal-bearing
strata just above the latest dinosaur remains of the Ferris, indicating
that the Cretaceous-Tertiary boundary is at or near that level. Con-
cluded that Medicine Bow formation encompasses basal dinosaur-bearing
part of the Ferris and that the remainder of the Ferris, about 5,500 feet,
is Paleocene.

‘Well exposed on old Ferris Ranch, on North Platte River, Carbon County.

Ferron Sandstone Member (of Mancos Shale)?
Upper Cretaceous: Central and southeastern Utah.
Original reference: C. T. Lupton, 1914, U.S. Geol. Survey Bull. 541, p. 128.
B. M. Spieker and J. B. Reeside, Jr., 1925, Geol. Soc. America Bull,, v.
36, no. 3, p. 438, 440 (fig. 2). In Wasatch Plateau, Ferron sandstone
member overlies unnamed lower shale member that is equivalent to
“Tununk shale” of Gilbert’s (1877) section in Henry Mountains and
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underlies unnamed shale member below Emery sandstone member
(new).

C. B. Hunt and R. L. Miller, 1946, Utah Geol. Soc. Guidebook 1, p. 8
(table). Generalized section of exposed sedimentary rocks in Henry
Mountains structural basin shows that Ierron sandstone member of
Mancos overlies Tununk shale member and underlies Blue Gate shale
member. Thickness 150 to 250 feet.

C. B. Hunt, Paul Averitt, and R. L. Miller, 1953, U.S. Geol. Survey Prof.
Paper 228, p. 36, 37 (table), 80-83, pl. 1. TUnderlies Blue Gate shale
member; overlies Tununk shale member. Thickness about 800 feet in
southern Castle Valley; thins to about 75 feet at northeast end of val-
ley and thinned part becomes increasingly shaly eastward; at Green
River represented ounly by very thin sandy beds. In Henry Mountain
region, almost 300 fect thick but thins eastward to about 150 feet; prob-
ably did not extend far east of Henry Mountains. In most parts of the
region, consists of three lithologic units each having about same thick-
ness: at base is sequence of interbedded sandstone and shale; overlying
is massive sandstone; and at top is lenticular carbonaceous and coal-
bearing shale and sandstone. Data on type locality. Gilbert (1877)
applied name Tununk sandstone to this member.

Type locality : In Castle Valley near town of Ferron, Emery County.

Ferron Point Formation! (in Traverse Group)
Middle Devonian: Northeastern Michigan.

Original reference: A. 8, Warthin, Jr., and G. A. Cooper, 1935, Washington
Acad. Sci. Jour., v. 25, no. 12, p. 524-526.

A. 8. Warthin, Jr., and G. A. Cooper, 1943, Am. Assoc. Petroleum Geolo-
gists Bull,, v. 27, no. 5, p. 579 (fig. 8), 5S1-582, 583. Described in
Thunder Bay region where it underlies Genshaw formation (redefined)
and overlies Rockport Quarry limestone. Thickness at type section
about 18% feet. Included in Traverse group.

Type section: West wall of Rockport quarry at Rockport, sec. 6, T. 32
N, R. 9 E., Alpena County.

Ferry Lake Anhydrite (in Trinity Group)

Lower Cretaceous (Comanche Series) : Subsurface in Louisiana, Arkansas,
Mississippi, and Texas.

R. W. Imlay, 1940, Arkansas Geol. Survey Jnf. Circ. 12, p. 4, 35-36, cross
sections. Consists of about 250 feet of white to gray finely crystalline
anhydrite which contains minor amounts of interbedded gray to black
shale, dense limestone, and dolomite. Lies conformably between Rodessa
below and Mooringsport formation (new) above. Name replaces Glen
Rose massive anhydrite. Type section will be described in paper by
Shreveport Geological Society.

J. M. Forgotson, Jr.. 1957, Am. Assoc. Petroleum Geologists Bull.,, v. 41,
no. 10, p. 2354-2355. Redcfined as formation which occupies strati-
graphic interval between base of Rusk formation (new) and top of
Rodessa formation as they are recognized in Caddo Lake (Ferry Lake)
area of western Caddo Parish, La. Iormation thins as anhydrite
grades into shale and limestone northward into southern Arkansas
where it is represented in outcrop by interval of gypsum within
DeQueen limestone. Ferry Lake is regional wedge thickening basinward
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from southern Arkansas into northern Louisiana and reaching thick-
ness of about 250 feet in type area; extends into Texas where it grades
rather abruptly into porous fossiliferous and oolitic limestones; thins to
featheredge in central Mississippi. Type well designated.

Type well : Gulf Refining Co.’s Caddo Levee Board “O” Gas Unit Well No.
1, Jeems Bayou field, sec. 10, T. 20 N, R. 16 W., Caddo Parish, La.
Top of unit placed at 3,823 and base at 4,072 feet.

Fetzer Tongue (of Arline Formation) )

Middle Ordovician (Mohawkian): Eastern Tennessee, northern Georgia,
and southwestern Virginia.

G. A. Cooper, 1956, Smithsonian Misc. Colln., v. 127, pt. 1, p. 64, chart 1
(facing p. 130). In type section, consists of 6 to 8 feet of nodular
crumbly limestone with thin granular interbeds. Has general lithology
of Arline formation. Generally more argillaceous than underlying beds
of Lenoir limestone; overlies Paperville formation (new). Virtually
the same unit as Botetourt limestone member of Hdinburg formation
of Shenandoah Valley of Virginia. Page 83 mentions Fetzer formation.
Name attributed to B. N. Cooper and G. A. Cooper.

Type section: Along U.S. Route 64 about 3 miles southwest of Benton
Station, Benton ('TVA 126-NW) quadrangle, Polk County, Tenn. Named
from Fetzer Creek not far from type section along Ocoee River. Recog-
nized in southeastern belts of Southern Appalachian region from Wythe-
ville, Va., to Georgia.

Fibron Limestone!

Fibron Limestone Member (of Hendricks Dolomite)

Middle Silurian (Niagaran): Northern Michigan.

Original reference: R. A. Smith, 1916, Michigan Geol. Survey Pub. 21, p.
153.

G. M. Ehlers and R. V. Kesling, 1957, Michigan Geol. Soc. [Guidebook]
Ann. Geol. Excursion. p. 2 (table), 15. Member occupies position near
top of formation. Thickness at type section about 30 feet; maximum
thickness about 50 feet; thickness in type section of Hendricks 18 feet.
Member is thickest high calcium layer in formation.

Type section: Abandoned Fibron quarry, about 3 miles east and 3 miles
north of Rexton, Mackinac County.

Fickett Series’
Silurian(?), Devonian, and Mississippian: Northern central Alaska.
Original reference: F. C. Schrader, 1902, Geol. Soc. America Bull, v. 13,

p. 242,
Named for river called Fickett River in early reports but now known
as John River.

o

Fidalgo Formation®
Triassic(?) : Northwestern Washington.
Original reference: R. D. McLellan, 1927, Washington Univ. Pub. Geol.,
2, p. 142-146.
Occurs on Fidalgo Head and at several localities in southeastern part of
Fidalgo Island. Composes Burrows, Young, Allan, Saddlebag, Dot,

and Hat Islands, and Williamson Rocks, and major part of Cypress
Island.
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Fiddlers Green Dolomite (in Bertie Group)
Fiddlers Green Dolomite Member (of Bertie Formation)

tFiddlers Green Limestone®
Upper Silurian: Central and western New York.

Original reference: T. C. Hopkins, 1914, New York State Mus. Bull. 171,
p. 12.

D. W. Fisher and L. V. Rickard, 1953, New York State Mus. Circ. 36, p.
9, fig. 1. Rank reduced to member status at base of Bertie formation.
Underlies unnamed middle member. Overlies Camillus. Grades into
Brayman shale (redefined).

L. V. Rickard, 1955, New York State Geol. Assoc. Guidebook 27th Ann.
Mtg., p. 7, 9. In central New York, dolomite is considered member at
base of Bertie formation. Underlies Forge Hollow member (new).
Thickness 25 to 30 feet. Not restricted to Syracuse region; may be
traced east and west for considerable distances. Continues westward
into Falkirk member of Bertie; therefore should not be referred to
Camillus shale of Salina group. Upper Silurian.

D. W. Fisher, 1959, New York State Mus. Sci. Service Geol. Survey Map
and Chart Ser. 1. Basal formation in Bertie group in central New
York. Underlies Forge Hollow shale. Fieldwork has not demonstrated
lateral continuity of the Falkirk and Fiddlers Green as indicated on
present chart. Thick glacial deposits conceal these units in area where
they may merge. Possibility of facies changes should not be overlooked.
At present, distinct names are used in western and central New York.

First described in Syracuse quadrangle.

iFido Sandstone’

Upper Mississippian: Southwestern Virginia.

Original reference: Charles Butts, 1927, Virginia Geol. Survey Bull. 27.

R. H. Wilpolt and D. W. Marden, 1949, U.S. Geol. Survey Oil and Gas
Inv. Prelim. Chart 38, sheet 1. Abandoned on basis of this report.
Equivalent to top beds of Greenbrier and basal beds of Bluefield.

D. B. Reger, 1950, Am. Assoc. Petroleum Geologists Bull., v. 34, no. 9, p.
1911. Butts (1927) ignored Reger’s 1926 terminology, used names
“Cove Creek” limestone and “Fido” sandstone for certain stages of the
Mauch Chunk, and assigned everything between the Gasper (Upper
Union) and St. Louis ((Hillsdale) to the Ste. Genevieve. This assign-
ment of certain lower rocks to the Ste. Genevieve was merely an avoid-
ance of Pickaway, Taggard, Patton, and Sinks Grove. Continued use of
Butts’ illogical Ste. Genevieve column has led to confusion. [See Den-
mar formation.]

Named for exposures in vicinity of Fido, Scott County.

iFierro Limestone!

Mississippian, Pennsylvanian, and Permian: Southwestern New Mexico.

Original reference: S. Paige, 1916, U.S. Geol. Survey Geol. Atlas, Folio 199.

L. R. Laudon and A. L. Bowsher, 1949, Geol. Soc. America Bull., v. 60,
no. 1, p. 7. Formation names were assigned to Carboniferous rocks in
Silver City, Santa Rita and Fierro mining districts without regard to
their stratigraphic relations to previously named formations in other
districts of State. Consequently, several synonymous formational names
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were proposed for Mississippian rocks of this area. Paige (1916) in-
troduced name Fierro for limestone beds resting on Devonian Percha
shale and unconformably overlain by Cretaceous Beartooth quartzite.
Lower part of the Fierro has been correlated with Lake Valley forma-
tion.

.

Named for Fierro mine in northeastern part Silver City quadrangle.
Fifes Peak Formation

Fifes Peak Andesite
Oligocene or Miocene: South-central Washington.
W. C. Warren, 1940, (abs.) Geol. Soc. America Bull, v. 51, no. 12, pt.
2, p. 2035. Name applied to a unit consisting of basic andesite flows
and pyroclastics forming upper part of Keechelus andesitic series in
Mount Aix quadrangle. Unconformable on lower part of Keechelus
series. Overlapped by marginal flows of Yakima basalt.

W. C. Warren, 1941, Jour. Geology, v. 49, no. 8, p. 800-802. Described
as a group of flows, agglomerates, and tuffs. Proportion of flows to
agglomerates and tuffs varies from place to place; on the whole, the
pyroclastic materials have the greater volume. Flows are black on
fresh exposures; they are dense to vitreous, porphyritic, with clear
phenocrysts of plagioclase. On weathered surfaces, rock is brownish
with chalky phenocrysts. Tuffs are yellow to buff. Agglomerates are
variable in color with grays, reds, and purples predominating. Under-
lies Yakima basalt. Presumably not younger than middle Miocene.

Occurs in Mount Aix quadrangle in vicinity of Fifes Peak, Yakima County.
Figuera Volcanics

Figuera Formation*
Paleocene, upper, or Eocene, lower: Pureto Rico.

Original reference: H. A. Meyerhoff and I. F. Smith, 1931, New York
Acad. Sci. Scientific survey of Porto Rico and Virgin Islands, v. 2, pt.
3, p. 284.

R. C. Mitchell, 1954, Puerto Rico Univ. Agr. Expt. Sta. Tech. Paper 13,
p. 36 (table 2), 60 (table 7), 71. Thickness 500 feet. TUnderlies
Fajardo shale; overlies Trujillo Alto limestone. Upper Cretaceous.

C. A. Kaye, 1959, U.S. Geol. Survey Prof. Paper 317-A, p. 7 (table), 9
(fig. 8), 22-27, pl. 2. Figuera volcanics in San Juan area consist of
pyroclastic rocks of variable thickness with lenticular calcareous beds
and included blocks of older limestone (Trujillo Alto? limestone) in
basal part. Characteristically hornblende andesite of mauve to green-
ish color. Greatest thickness, about 3,000 feet, south and east of
Guaynabo; about 600 feet on Trujillo Alto Road. Meyerhoff and Smith
placed the Figuera stratigraphically between Trujillo Alto limestone and
Fajardo shales, but noted that no outcrop of Trujillo Alto was seen
in vicinity of the Figuera. The absence of common contact with
Trujillo Alto at type locality and uncertainty that Fajardo shales of
Meyerhoff and Smith at Fajardo and those in San Juan area are strati-
graphically identical raise an element of uncertainty as to identity of the
two volcanic sequences. Near Pueblo Seco and La Muda, Figuera
voleanics conformably overlie Trujillo Alto limestone; between Guaynabo
and Rio Piedras, apparently separated from underlying rocks by angular
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unconformity because north of Guaynabo the Figuera overlies Monacillo
limestone (new) whereas to the south it overlies Frailes formation
(new). Underlies Tajardo formation. No diagnostic fossils found
above Trujillo Alto, but it is proposed that Figuera voleanics correlate
with late Paleocene or early Eocene deposits of Loiza, to east, and
Corozal, to west.

Two parallel bands occur near Ceiba, one at east coast of Punta Figuera,
from which formation has been named; the other extends from Puerto
Medio Mundo into interior for undetermined distance.

Filer Sandstone Lentil (of Amherstburg Formation)

Middle Devonian: Michigan (subsurface).

K. K. Landes. 1951, U.S. Geol. Survey Cire. 133, p. 2 (fig. 2), 7, 9, 12.
Lies within carbonate rock sequence above Sylvania sandstone member
of Amherstburg formation and below Lucas formation. Thickness ex-
ceeds 50 feet in Bay and western Manistee Counties, and as much as 100
fect in western Michigan.

Type section: Ruggles and Rademacher well 24, sec. 12, T. 21 N, R. 17
W., Filer Township, Manistee County. Confined for most part to west-
ern flank of Michigan Basin.

Fillmore Limestone (in Pogonip Group)
Lower Ordovician (Canadian): West-central Utah and eastern Nevada.

L. P. Hintze, 1951, Utah Geol. and Mineralog. Survey Bull. 39, p. 9 (fig.
2), 13-16, 29 (fig. 4), 37-38, 3940, 41-43, 45-50. Characteristically a
complex of thin-bedded interbeds of intraformational conglomerate, limy
siltstone, muddy limestone, and limy shales, with occasional layers of
calcilutite; individual beds thin and lens out, or grade into other beds,
within short distances. Thickness, composite section, about 1,500 feet;
entire thickness not exposed in any one section., Thins eastward from
Ibex, Utah; westward in Nevada, thickness changes little, but lithology
changes considerably—intraformational conglomerates become less promi-
nent, and quartz detritus less conspicuous in limestone, chert becomes
more prominent, and several thick-bedded resistant beds appear. Over-
lies House limestone (new); underlies Wahwah limestone (new).
Pogonip group redefined in this report.

Type localities: Ibex sections D, G, and H, are designated as type locali-
ties of various portions as listed in section descriptions. These are,
respectively, approximately 2 miles south-southeast of Government Well
108 which is located in sec. 1, T. 22 8., R. 14 W.; NW14 sec. 8, T. 23 S,
R. 14 W.; east slope of lava capped butte approximately at %4 cor. sec.
5, sec. 6, T. 23 8., R. 14 W. Name derived from Fillmore, Millard County,
Utah.

Final shales (in Chuaran series)
Precambrian: Northern Arizona.
Charles Keyes, 1938, Pan-Am. Geologist, v. 70, no. 2, p. 107 (chart), 113.
Brown more or less sandy shales. Some thin limestone layers included.

Thickness 600 feet. Underlies Oveja formation (new) unconformably;
overlies Marble limestone.

Exposed in Chuar Valley under Cape Final, a long tongue reaching down
frora Kaibab Plateau; Grand Canyon region.
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Fina-sisu Formation
Oligocene, upper : Mariana Islands (Saipan).

pP.

E. Cloud, Jr., R. G. Schmidt, and H. W. Burke, 1956, U.S. Geol. Survey
Prof. Paper 280-A, p. 60-62, chart 1, pls. 1, 2. Calcareous marine tuffs
and interbedded andesite flow rocks, with distinctive planktonic smaller
Foraminifera in some of tuffs. Flows commonly less than 20 feet thick
but one is 80 to 100 feet. Maximum exposed thickness about 400 feet
in type section; base of formation nowhere exposed. Overlapped by
Tagpochau limestone.

Type section: Fina-sisu hills or ridge, south of As Lito village. Section

extends eastward from fault at west side of Fina-sisu hills up ravine
300 to 400 feet south of structure section C-C’ (pls. 1, 2), and south
of As Lito village, to unconformably overlapping Acropora-rich facies
of Mariana limestone.

Finger Bay Volcanics
Tertiary (?) : Southwestern Alaska.
R. R. Coats, 1947, U.S. Geol. Survey Alaskan Volcano Inv. Rept. 2, pt. 5,

.

F.

p. 75-76, pls. 6; pt. 7, p. 101, pl. 8. Sequence of volcanic rocks on Adak
Island consisting of black, dark-gray, purplish-gray, greenish-gray and
grayish yellow-green basaltic tuff, basalt flows, tuff-breccia, agglomerate,
and dikes with a few small rhyolitic flows and dikes. Some rocks con-
spicuously porphyritic. In general, rocks are intensely altered and lo-
cally recrystallized. Thickness at least 2,000 feet and possibly as much
as 15,000 feet. Intruded by Zeto Point basalt porphyry (new). Ten-
tatively assigned to the Mesozoic.

S. Simons and D. E. Mathewson, 1947, U.S. Geol. Survey Alaskan
Volcano Inv. Rept. 2, pt. 4, p. 57, 60-61, pls. 4, 5. Oldest rocks exposed
on Great Sitkin Island. Predominantly andesitic and basaltic green-
stone, and include coarse- to fine-grained porphyritic flows, amygdaloidal
flows, coarse flow-breccia, pillow lava, and dense fine-grained rocks that
are probably flows, and also coarse- to fine-grained tuff. Unconformably
underlies Sand Bay volcanics (new). Chain of islands between Great
Sitkin and Adak seem to be composed largely if not entirely of Finger
Bay volcanies. Source of volecanics not known.

S. Simons and D. E. Mathewson, 1955, U.S. Geol. Survey Bull. 1028-B,
p. 2728, pl. 5. Age not definitely known but believed to be late
Paleozoic. Mapped as Pennsylvanian(?) or Permian(?).

R. R. Coats, 1956, U.S. Geol. Survey Bull. 1028-C, p. 48-49. Described on

G.

northern Adak Island. Leaf impressions, identified as Annuleria stellota

(Schlotheim) Wood, of Pennsylvanian or Permian age, have been col-
lected from sandstone in northernmost outcrops, isolation of sequence
in which fossil was found from type area about Finger Bay and Sweeper
Cove introduces the possibility that rocks of more than one age are in-
cluded in the mapped unit. At present, Finger Bay volcanics are re-
garded as Paleozoic(?).

D. Fraser and G. L. Snyder, 1959, U.S. Geol. Survey Bull. 1028-M, p.
377-384. Coats (1956) included a body of fossiliferous yellow sandstone
of volcanic composition, basaltic flows, and sills that crop out between
Clam Lagoon and Andrew Lake in northern Adak Island in his Finger
Bay volcanics as mapped. The rocks are Pennsylvanian or Permian as
indicated by impressions of fossil leaves. Relations of these fossiliferous
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rocks to rocks of Finger Bay volcanics, which are continuous with
those mapped as Finger Bay volcanics in southern Adak Island (and
identical with those of Kagalaska Island) are uncertain. Volcanic
sandstone beds of northern Adak Island are doubtless terrestrial beds,
whereas Finger Bay volcanics of this report is interpreted as marine
Tertiary (?) age believed more probable than Paleozoic(?) for Finger
Bay volcanics.

Underlies southern part of northern Adak Island; well exposed in Finger
Bay from which it takes its name. Also on chain of islands extending
eastward to Great Sitkin Island and beyond; in central part of Aleutian
Islands.

Finger Lakes Group
Finger Lakes Stages

Upper Devonian (Senecan) : North America.

G. A. Cooper and others, 1942. Geol. Soc. America Bull,, v. 53, no. 12, pt. 1,
p. 1734, chart 4. Devonian is subdivided into 10 stages of which the
Finger Lakes is seventh in sequence (ascending). [For complete sequence
see Helderberg stage this reference.] Preceded by Taghanic stage (new).
Includes strata from top of Geneseo shale to base of Chemung stage
(Cayuta shale and sandstone and Grimes sandstone). Sequence includes
Genesee and Naples groups.

A. T. Cross and J. H. Hoskins, 1951, Jour. Paleontology, v. 25, no. 6, p.
718 (fig. 3). Shown on composite stratigraphic column of western New
York and northwestern Pennsylvania as Finger Lakes group. Includes
Portage and Catskill formations. Overlies Taughannock group; under-
lies Chemung group.

Type section (stage) : In Finger Lakes country of New York where these
rocks are exposed on all the larger lakes.

Finis Formation (in Caddo Creek Group)

Finis Shale Member (of Graham Formation)?!
Pennsylvanian (Canyon Series) : Central northern Texas.

Original reference: F. B. Plummer and R. C. Moore, 1922, Jour. Geology,
v. 30, p. 24, 31; Texas Univ. Bull. 2132, p. 127-128.

B. ¥. Howell, Wagner Free Inst. Sci.,, v. 28, no. 1, p. 4. Referred to as
Finis formation in Caddo Creek group, Canyon series.

Named for Finis, Jack County.
Finlay Limestone
Finlay Limestone (in Fredericksburg Group)?*

Finlay Limestone (in Sixshooter Group)

Lower Cretaceous (Comanche Series): Western Texas.

Original reference: G. B. Richardson, 1904, Texas Univ. Min. Survey Bull.
9, p. 47. .

R. M. Huffington, 1943, Geol. Soc. America Bull, v. 54, no. 7, p. 992 (fig.
2), 1004. In vicinity of northern Quitman Mountains, overlies Cox
sandstone; underlies Kiamichi formation. Thickness about 100 feet.
Basal formation of Fredericksburg group.

R. M. Huffington, 1947, Harvard Univ. Summ. of Theses, 1943-1945, p. 196.
In Quitman Mountains, overlies Cox formation; underlies Tarantula
formation (new).
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Elliot Gillerman, 1953, U.S. Geol. Survey Bull. 987, p. 22-24, pls. 1, 10.
Described in Eagle Mountains, Hudspeth County. Thickness 198% feet.
Overlies Cox sandstone; underlies Kiamichi formation. Map bracket
shows the Finlay as basal formation in Fredericksburg group.

Hugh Hay-Roe, 1957, Texas Univ. Bur. Econ. Geology Geol. Quad. Map 21.
Described in Wylie Mountains and vicinity where it is basal formation
of Sixshooter group (new). Underlies Boracho formation (new); over-
lies Cox sandstone. Thickness 110 to 170 feet.

J. P. Brand and R. K. DeFord, 1958, Am. Assoe. Petroleum Geologists Bull.,
v. 42, no. 2, p. 374 (fig. 2), 378-379. Described in Kent quadrangle.
Basal member of Sixshooter group. Underlies Levinson limestone mem-
ber (new) of Boracho limestone. Unconformably overlies Cox sandstone,.
Thickness 40 feet.

Named for Finléy Mountains, El Paso County.

tFinley Limestone'
Lower Ordovician (Beekmantown) : Southwestern Missouri.

Original reference: E. M. Shepard, 1904, Bradley Geol. Field Sta. Drury
Coll. Bull. 1, pt. 1, p. 42.

Finley Creek, Christian County.

TFinley Knob Shale Member (of Carwood Formation)*
Lower Mississippian: Southern Indiana.
Original reference: P. B. Stockdale, 1931, Indiana Dept. Conserv., Div.
Geology Pub. 98, p. 77, 100, 111, 116, 148, 151, 152, 154, 158, 162-163.
P. B. Stockdale, 1939, Geol. Soc. America Spec. Paper 22, p. 75. Tinley
Knob shale member included in Bennettsville facies of Carwood.
Name derived from Finley Knob, on Knobstone Escarpment, NW14 sec.
5, T. 2 N,, R. 6 B, 6 miles west of Vienna, Scott County.
Finney Greenschist
Age not stated: Northern Washington.
R. W. Jones, 1959, Dissert, Abs., v. 20, no. 3, p. 994. Consists of actinolite-,
tremolite-, glaucophane-, and crossite schists with interlayered quartz-

albite schists. Forms core of synclinorium. Gold Mountain phyllite
(new) forms adjacent anticlinorium.

Report discusses geology of Finney Peak area, northern Cascades.
Finnie Sandstone Member (of Abbott Formation)

Finnie Sandstone (in Tradewater Formation)*

Pennsylvanian : Western Kentucky, southern Illinois, and southern Indiana.

Original reference: L. C. Glenn, 1912, Kentucky Geol. Survey Bull. 17, p.
13, 14, 23, 24.

H. R. Wanless, 1939, Geol. Soc. America Spec. Paper 17, p. 34, 83. Massive
sandstone in lower part of Tradewater formation between Ice House
above and Bell coals; locally attains maximum thickness of 60 to 80
feet. Recognized in Indiana.

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214,
p. 31, 44 (table 1), 62. Reallocated to member status in Abbott forma-
tion (new). Replaces name Delwood sandstone so that term Delwood
may be retained for the coal. Overlies Willis coal member (new);
underlies Delwood coal member (new). Thickness about 60 feet at
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type section of Abbott. Type locality stated. Presentation of new rock-
stratigraphic classification of Pennsylvanian strata in Illinois; cyclical
classification is independent of rock-stratigraphic classification.

Type locality: Along road for less than 2 miles north of Mulfordtown
[Milfordtown], near Caseyville, Union County, Ky. Named for Finnie
Bluff, on road north of Milfordtown.

Fire Clay Hill Bentonitic Shale (in Chinle Formation)

Upper Triassic: Southwestern Utah.

P. D. Proctor, 1953, Utah Geol. and Mineralog. Survey Bull. 44, p. 19-22,
pl. 2. Fluffy soil indicative of bentonite with gentle to steep scarps,
characterizes weathered outcrop of these gray to purplish beds. To-
wards the base, calcareous concretions and geodes as much as 6 inches
in diameter occur sporadically and in places are associated with con-
cretions of iron-oxide and copper-bearing concretions. Agate beds banded
with red, orange, green, yellow, and white occurs at base of shales,
ranges in thickness from fraction of an inch to almost a foot, and is
remarkably persistent total. Thickness changes a little from East Reef
to West Reefs; average is 10-13 feet. Underlies Trail Hill sandstone
(new) ; overlies Hartley shale and sandstone (new).

Best exposures of shales on East Reef 1,000 feet north of Duffin mine.
Best exposures of agate bed at base of Fire Clay Hill south of old town
of Silver Reef, Silver Reef (Harrisburg) Mining District, Washington
County.

Fire Creek Underclay (in New River Group)

Pennsylvanian (Pottsville) : Eastern West Virginia.

W. A. Tallon and R. G. Hunter, 1959, West Virginia Geol. and Econ.
Survey Rept. Inv. 17, p. 18. Medium gray clay, about 4 feet thick,
in lower part of New River group; about 900 feet below base of
Kanawha group. Commonly occurs immediately below Fire Creek coal,
but locally is separated from it by a foot of carbonaceous shale.

Present in Webster County.

Firemoon Limestone Member (of Piper Formation)

Middle Jurassic: Central and eastern Montana (subsurface and surface)
and western North Dakota (subsurface). '

J. W. Nordquist, 1955, Billings Geol. Soc. Guidebook 6th Ann. Field Conf.,
p. 97, 101-102. Consists of 69 feet of buff to brown, dense to earthy
limestone in type section, which is typical of member throughout much
of northern and eastern Montana. Locally becomes sandy and oolitic.
In some wells, member is dolomitic and cherty, especially on east flank
of Sweetgrass arch. In south-central Montana, unit is thinly bedded
with much varicolored claystone and locally some gypsum. Pebbly
oolitic and coquinoid limestones common. Very uniform in thickness.
In outcrop sections, member appears transitional with underlying
Tampico shale member (new) and overlying Bowes member (new),
but in subsurface of northern Montana stratigraphic boundaries gen-
erally sharp. West and south of Bearpaw Mountains, it overlaps
Tampico member and unconformably rests on Madison limestone. Qec-
casionally in contact with Amsden formation on Big Snowy platform.
Unit is correlative to middle limestone member of Piper as described
by Imlay and others (1948).
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Type section: Interval from 4,618 to 4,687 feet in Murphy Corp. No. 1
Firemoon well, center SE4SEY sec. 12, T. 30 N.,, R. 41 B, Valley
County, Mont. B

First Street terrace deposit

Pleistocene: Southern Texas.

A. W. Weeks, 1941 (abs.) Am. Assoc. Petroleum Geologists Program 26th
Ann, Mtg., p. 20; 1945, Am. Assoc. Petroleum Geologists Bull.,, v. 29,
no. 12, p. 1695 (fig. 1), 1697 (fig. 2), 1703 (fig. 8), 1710, 1717 (fig. 16).
Quaternary section of Texas Coastal Plain between Brazos River and
Rio Grande is divided into 11 terraces and terrace deposits. Name
First Street proposed for terrace deposit that is younger than and ‘lies
about 18 feet below Beaumont (Sixth Street) terrace. Composed of
dark weathering silt overlying limestone gravel.

Named for occurrence at corner of First and Chicon Streets, Austin,
Travis County. Extends much of length of First Street east of Con-
gress Avenue.

Fish Creek Argillite'

Paleozoic(?) : Northeastern Washington.

Original reference: C. E. Weaver, 1920, Washington Geol. Survey Bull,
20, p. 80, map.

Occurs along Fish Creek, Stevens County.

TFish Creek Beds'

Upper Cretaceous: Central southern Montana.

Original reference: E. Douglass, 1902, Am. Philos. Soc. Proc., v. 41, p.
207-221.

In area east of Crazy Mountains and south of Big Snowy Mountains, in
basin of Musselshell River. Well exposed between Fish and Mud Creeks,
a few miles from where the latter empties into Musselshell River Sweet-
grass County.

Fish Creek Gypsum

Miocene : Southern California.

T. W. Dibblee, Jr., 1954, California Div. Mines Bull. 170, chap. 2, p. 22, pl
2. Playa deposit of white bedded gypsum and anhydrite. Ranges in
thickness from knife edge to about 100 feet. Rests on Split Mountain
conglomerate and is overlain by Imperial formation in western Fish
Creek Mountains.

Oceurs in Fish Creek Mountains in southwestern Imperial Valley.

Fish Creek Sandstone Member (of Greene Formation)1

Permian: Southwestern Pennsylvania, eastern Ohio, and northern West
Virginia.

Original reference: J. J. Stevenson, 1876, Pennsylvania 2d Geol. Survey
Rept. K, p. 42.

R. L. Nace and P. P. Bieber, 1958, West Virginia Geol. Survey Bull. 14,
p. 17. Fish Creek sandstone listed in summary of stratigraphic sections
of Dunkard group in Harrison County. Thickness about 30 feet. Occurs
above Fish Creek coal and below unnamed shale below Hostetter coal
and (or) fire clay,
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Thomas Arkle, Jr., 1959, Geol. Soc. America Guidebook Pittsburgh Mtg.,
p. 118 (table 1). Fish Creek sandstone listed in Greene series. Occurs
above Fish Creek coal and below Hostetter coal.

Named for exposures on Fish Creek, southwestern Greene County, Pa.

Fish Creek Shale (in Greene Formation)*
Permian: Northern West Virginia.
Original reference: R. V. Hennen and D. B. Reger, 1913, West Virginia
Geol. Survey Rept. Marion, Monongalia, and Taylor Counties, p. 183.
Named for association with Fish Creek coal.

TFish Creek shale (in Medinan Group)

Lower Silurian: Western New York, and southern Ontario, Canada.

D. W. Fisher, 1954, Am. Assoc. Petroleum Geologists Bull, v. 38, no. 9,
p. 1987-1988. Name proposed for medium-dark-gray argillaceous rock
with minor amounts of angular quartz silt, secondary silicia, and sec-
ondary calcite. Thin beds of calcareous sandstone occur near base.
Includes Rumsy Ridge sandstone member (new) 6 feet above base in
Niagara Gorge. Maximum thickness 24 feet. TUnderlies Manitoulin
dolomite; overlies Whirlpool sandstone with transitional contact. TUnit
corresponds to lower part of Power Glen formation of Ontario, and
abandonment of latter name suggested.

D. W. Fisher, 1959, New York State Mus. Sci. Service Geol. Survey Map
and Chart Ser. 1. Name preoccupied; replaced by Rumsy Ridge shale
herein given formational status.

Type locality: In Niagara Gorge. Best sections include those mnear old
tunnel for abandoned New York Central Railroad, 0.9 mile south of
center of village of Lewiston and 0.2 mile south of American end of
Lewiston suspension bridge, Niagara County, N.Y. Also well exposed
where Fish Creek cascades down east wall of Niagara Gorge, 500 feet
south of Lewiston Bridge.

Fisher Formation*
Eocene, upper, and Oligocene: Northwestern Oregon.

Original reference: H. G, Schenck, 1927, California Univ. Pub. Dept. Geol.
Sci. Bull, v. 16, no. 12, p. 451, 459.

H. E. Vokes, P. D. Snavely, Jr.,, and D. A, Myers, 1951, U.S. Geol. Survey
0Oil and Gas Inv. Map OM-110. Continental Fisher formation consists of
approximately 7,000 feet of clastic material, largely andesitic lapilli
tuffs and breccias, but includes also large amounts of basaltic and some
rhyolitic fragmental debris; in lower part of formation are lenses of
coarse water-laid conglomerate that may be as much as 50 feet thick
and contain boulders predominantly of andesitic composition, as much
as 4 feet in diameter. At all exposures mapped, Eugene formation rests
on tuffs of the Fisher, the contact being marked by soft friable arkosic
and quartzose sandstone that contains much fossil wood. Evidence in-
dicates Fisher and Eugene formations are contemporaneous. Overlies
Spencer formation (redefined). Upper Eocene and Oligocene.

Typically exposed in vicinity of Coyote Creek sec. 12, T. 18 S, R. 5 W,
about 8 miles west of Eugene, and near Fisher Butte, one-quarter
mile west of Oak Hill, Lane County.
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Fisher Quartz Latite
Fisher Latite-Andesite’
Tertiary, middle or upper: Southwestern Colorado.

Original reference: B. S. Larsen, 1917, Colorado Geol. Survey Bull. 13,
p. 20, 23-33.

E. 8. Larsen, Jr., and Whitman Cross, 1956, U.S. Geol. Survey Prof.
Paper 258, p. 13, 172-185, pl. 1. Termed Fisher quartz latite. Charac-
teristically a chaotic aggregate of flows and breccias. Outcrops are
mostly light gray to brownish and somewbhat darker than those of
rhyolites of Potosi volcanic series. Maximum thickness about 1,000 feet.
Overlies different formations of Potosi volcanic series from Conejos
quartz latite to Piedra rhyolite; also locally overlies older rocks and
Creede formation. In most places, not overlain by younger formations
but locally overlain by Hinsdale formation.

T. A. Steven and J. C. Ratté, 1960, U.S. Geol. Survey Prof. Paper 343, p.
13-28, pls. 1, 2. Tisher quartz latite, in Summitville district, differen-
tiated into two members separated by an unconformity. Lower member
consists of rhyo-dacite and quartz latitic flows, volcanic domes, and
pyroclastic rocks (tuff and volcanic breccia) that were erupted onto
irregular surface cut across earlier volcanic rocks of San Juan Moun-
tains. Resulting pile of volcanic rocks was faulted, locally altered by
hydrothermal activity, and deeply eroded before renewed eruptions
poured out quartz latitic lava flows to form upper member of formation.
Unconformable above Conejos formation. Middle or upper Tertiary.

Named for exposures in vicinity of Fisher Mountain, Creede quadrangle.
Fish Haven Dolomite?
Upper Ordovician: Southern Idaho and northeastern and western Utah.

Original reference: G. B. Richardson, 1913, Am. Jour. Sci., 4th, v. 36, p. 407,
409.

L. L. Sloss, 1954, Geol. Soc. America Bull,, v. 63, no. 4, p. 365, 366, 367 (fig.
1). In Lemhi arch, Idaho, overlies Kinnikinic quartzite and underlies
Laketown and(or) Jefferson dolomite. Thickness 41 to 700 feet.

R. W. Rush, 1956, Utah Geol. and Mineralog. Survey Bull. 53, p. 12 (fig. 3),
16 (fig. 4), 18-19, measured sections. In western Millard County, Utah,
is predominantly dolomite with chert; subdivided into five unnamed
members. Thickness 505 to 590 feet. Conformably underlies Roberts
Mountain[s] formation ; overlies Eureka quartzite.

P. D. Proctor and others, 1956, U.S. Geol. Survey Mineral Inv. Field
Studies Map ME-45. Mapped in Allens Ranch quadrangle where it is
280 feet thick. Overlies Opohonga limestone and underlies unit referred
to as Bluebell and Fish Haven undifferentiated.

H. 1. Morris, 1957, Utah Geol. Soc. Guidebook 12, p. 10, 11 (fig. 3). In East
Tintic Mountains, underlies Bluebell dolomite and overlies Opohonga
limestone. Thickness 275 to 350 feet. As used in this area, includes lower
third of Bluebell dolomite of Loughlin (1919) ; thus, it includes Eagle
dolomite plus lower half or so of Beecher dolomite.

J. K. Rigby, 1958, Utah Geol. Soc. Guidebook 13, p. 28 (fig. 4), 31-33. In
Stansbury Mountains is as much as 260 feet thick, underlies Laketown
dolomite and overlies Kanosh shale. In northern areas, where Kanosh is
missing, overlies Garden City formation.
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H. J. Bissell, 1959, Utah Geol. Soc. Guidebook 14, p. 137-140. In Fivemile
Pass-North Boulter Mountain area consists essentially of dark-gray and
medium gray-blue aphs}nitic to coarse-crystalline dolomite in thin- to
massive-bedded layers, with some gray chert. Thickens gradually through
Boulter Mountains to about 70 feet in Rattlesnake spur area. Discon-
formably underlies Laketown dolomite; overlies Opohonga limestone.

M. H. Staatz and F. W. Osterwald, 1959, U.S. Geol. Survey Bull. 1069, p.
17-21, pl. 1. Described in Thomas Range, Juab County, Utah, where it is
280 to 303 feet thick; overlies Swan Peak formation and underlies Floride
dolomite (new).

Named for exposures on Fish Haven Creek, Bear Lake County, Idaho.

iFish House Beds®

Pleistocene: Southern New Jersey.

Original reference: I. Woolman, 1897, New Jersey Geol. Survey Ann. Rept.
State Geologist 1896, p. 201.

At Fish House, on Delaware River, about 5 miles north of Camden, Camden
County.

Fish House Clay*

Pleistocene : Southern New Jersey.

Original reference: R. D. Salisbury, 1895, New Jersey Geol. Survey Ann.
Rept. State Geologist 1894.

At Fish House, on Delaware River, about 5 miles north of Camden, Camden
County.

Fishkill Limestone®

Cambrian and Ordovieian: Southeastern New York.

Original reference: J. M. Clarke, 1909, New York State Mus. Bull. 133,
p. 12-18.

D. W. Fisher, 1956, Internat. Geol. Cong., 20th, Mexico, Cambrian Sym-
posium, pt. 2, p. 329, 343. Name rejected. Stockbridge has priority.

Crops out in town of Fishkill, northwest of road from Fishkill Village to
Matteawan, Dutchess County.

Fishpot cyclothem

Pennsylvanian (Monongahela Series) : Southeastern Ohio.

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 158 (table
13), 168 (map 21), 170-172. Embraces interval between Redstone cyclo-
them (new) below and Lower Sewickley cyclothem (new) above. Nor-
mal sequence includes six members (ascending): Pomeroy sandstone,
Fishpot redbed, Fishpot limestone, Fishpot underclay, Fishpot coal, and
Fishpot roof shale. Thickness varies from 15 to 50 feet;.average 44 feet;
variability is attributed to thickening and thinning of Pomeroy sand-
stone. In area of this report, Monongahela series is discussed on cyclo-
themic basis; 12 cyclothems are named. [For sequence see Pittsburgh
cyclothem. ] .

Present in Athens County.

Fishpot Limestone Member (of Monongahela Formation)?!

Fishpot Limestone (in Monongahela Group)

Fishpot limestone and shale member

Upper Pennsylvanian: Western Pennsylvania, western Maryland, eastern
Ohijo, and northern West Virginia.
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Original reference: J. J. Stevenson, 1876, Pennsylvania 2d Geol. Survey
Rept. K.

M. N. Shaffner, 1952, Pennsylvania Geol. Survey, 4th ser., Prog. Rept. 141.
Shown on columnar section below Sewickley sandstone and above Red-
stone coal in Monongahela group.

D. L. Norling, 1958, Ohio Geol. Survey Bull. 56, p. 10 (fig. 3), 71-72, geol.
map. Fishpot limestone and shale member (Monongahela series) occu-
pies interval between Pomeroy sandstone (below) and Fishpot clay
members. In Morgan County, consists of an alternation of limestone and
calcareous shale layers which vary rapidly in thickness and lateral
extent. Thickness 15 to 33 feet. Basal contact is uncertain where the
sandstone and shale development extends upward in thick section; sum-
mit boundary indefinite where Fishpot coal and clay members are absent
and where overlying Lower Sewickley sandstone is shaly; locally the
Fishpot extends to or near base of Meigs Creek (No. 9) coal. In three
localities ; Pomeroy sandstone occupies entire interval of Fishpot lime-
stone.

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 159 (table
13), 171. Member of Fishpot cyclothem in report on Athens County.
Thickness as much as 34 feet. Monongahela series.

Probably named for occurrence at mouth of Fishpot Run in southern
Washington County, Pa.

Fishpot roof shale member
See Fishpot cyclothem.

Fishpot Sandstone (in Monongahela Formation)*

Upper Pennsylvanian: Eastern Ohio.

Original reference: R. E. Lamborn, 1930, Ohio Geol. Survey, 4th ser., Bull.
35, p. 29, 32, 181, 234, 235-236.

D. L. Norling, 1958, Ohio Geol. Survey Bull. 56, p. 10 (fig. 3), 71. Term
Fishpot sandstone, as defined by Lamborn (1930), was applied to a
sandstone occurring between the Fishpot and Sewickley (Meigs Creek)
coals. Probable correlation with Lower Sewickley sandstone of West
Virginia was recognized by Lamborn; thus, the term Fishpot as applied
by Lamborn is stratigraphically higher than the Pomeroy sandstone of
Lovejoy. On “Generalized Section of Rocks of Ohio,” published by Ohio
Geological Survey (Stout, 1939 and 1947), the sandstone above the Red-
stone (Pomeroy) (No. 8A) coal is designated as the Fishpot or Pomeroy
sandstone. However, the Ohio Geological Survey no longer considers the
Fishpot sandstone correlative with the Pomeroy sandstone, and term
Fishpot is abandoned.

Type locality and derivation of name not stated.

Fishpot underclay member

See Fishpot cyclothem.

Fisk Formation (in Admiral Group)

Permian (Wolfcamp Series) : North-central Texas.

M. G. Cheney, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, p. 66 (fig.
1), 95-96. Proposed for the limestones and underlying shales and sand-
stones (“Indian Creek bed” of Drake, 1893 [Indian Creek shale member
of Admiral formation]) that occur above the Hords Creek formation
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(redefined) and below the disconformity at the base of the newly defined
Jim Ned shale.

M. G. Cheney, 1948, Abilene Geol. Soc. [Guidebook] Spring Field Trip June
11-12, p. 15. Wildcat Creek shale and Overall limestone members of
Admiral formation are names being introduced by R. C. Moore to replace
“Indian Creek’” shale and “Coleman” limestone of earlier reports. These
two members are equivalent to the Fisk formation.

Name derived from village of Fisk about 12 miles southwest of Coleman,
Coleman County. Fisk is located on upper part of the formation.

Fiske Creek Formation
Upper Jurassic[?] or Cretaceous[?]: Northern California.

Klaus Kiipper, 1956, Cushman Foundation Foram Research Contr., v. T,
pt. 2, no. 152, p. 40-47. Description of Upper Cretaceous pelagic Forami-
nifera from ‘“Antelope shale” of Taliaferro (1954). Kirby (1943, Cali-
fornia Div. Mines Bull. 118) referred to these strata as Horsetown for-
mation of Shasta group. J. Lawton (unpub. thesis) has proposed term
Fiske Creeke formation for this unit. In present report, term “Antelope
shale” is used as most suitable published name, although it is a junior
homonym of “Antelope formation” (Miocene) subsurface, Kern County,
Calif., described by Noble (1940, Am. Assoc. Petroleum Geologists Bull.,
v. 27, no. 3).

J. B. Lawton, 1956, Dissert. Abs., v. 16, no. 10, p. 1885. Uppermost of six
formations in area studied. Overlies Brophy Canyon formation (new).
Upper Jurassic and Cretaceous section, about 40,000 feet thick, consists
of sequences of shale and silty shale which alternate with sequences of
sandstone.

Occurs in Morgan-Wilbur area in Lake, Yolo, and Colusa Counties.

Fiss Fanglomerate (in Tropico Group)

Miocene ( ?) : Southern California.

T. W. Dibblee, Jr., 1958, Am. Assoc. Petroleum Geologists Bull., v. 42, no. 1,
p. 137 (fig. 1), 188, 141. Composed of ill-sorted cobbles and boulders of
pinkish-brown rhyolitic volcanic and granitic rocks; crudely bedded;
nonfossiliferous. Thickness at type section about 500 feet; 1 mile north-
west 900 feet; at Antelope Buttes about 1,700 feet. Overlies Gem Hill
formation (new), in places unconformably ; top is eroded, and, north of
Rosamond, fanglomerate is unconformably overlain by gravel of probable
Pleistocene age.

Type locality : Fiss Hill, in west-central part sec. 1, T. 9 N,, R. 13 W,, San
Bernardino base and' meridian, 1% miles north-northeast of Tropico
mine, 4% miles northwest of Rosamond, Rosamond quadrangle, Kern
County. Crops out discontinuously about 8 miles along southwestern
margin of Rosamond Hills from the west end 6 miles northwest of
Rosamond to Red Hill.

Fitch Formation!
Middle Silurian: West-central New Hampshire.

Original references: M. P. Billings and A. B. Cleaves, 1933, Geol. Soc.
America Bull, v. 44, no. 1, p. 196; 1933, Am. Jour. Sci., 5th ser., v. 25,
no. 146, p. 149.

M. P. Billings, 1956, Geology of New Hampshire, pt. 2, bedrock geology:
Concord, New Hampshire State Plan. Devel. Comm., p. 24-27. Formation

774-954—vol. 1—66——86
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is in chlorite metamorphic zone northwest of the Ammonoosuc River.
Interbedded rocks in that area include bluish-gray limestone, white
marble, buff dolomite slate, gray calcareous slate and gray slate; less
common are white calcareous sandstone, gray arenaceous limestone,
white arkose and light-gray quartz conglomerate. In other areas, forma-
tion is represented in staurolite metamorphic zone by white to buff
marble, greenish-gray diopside-actinolite granulite, greenish-gray actino-
lite marble, purplish-brown actinolite-biotite schist, purplish-brown
biotite-calcite schist, light-gray arenaceous marble, white quartzite, and
light-gray mica schist. Also includes amphibolites in area west of New-
port. Overlies Clough formation: underlies Littleton formation. Dis-
tribution discontinuous; hence, not everywhere present between Clough
and Littleton formations.

Named for [G. E.] Fitch Farm, 2 miles northwest of Littleton, Grafton
County.

Fitchburg Granite?

Upper Carboniferous or post-Carboniferous: Central Massachusetts and
south-central New Hampshire.

Original reference: B. K. Emerson, 1917, U.S. Geol. Survey Bull. 597,
p. 231-233, map.

M. P. Billings, 1956, Geology of New Hampshire, pt. 2, Bedrock geology :
Concord, New Hampshire State Plan. Devel. Comm., p. 67. Represented
mostly by granodiorite in the Fitchburg pluton in New Hampshire.
Granodiorite was mapped with the granite by Emerson (1917).

Outecrop area extends through Fitchburg, Mass.

Fitch Hill Arkose!
Silurian (Niagaran) : Northwestern New Hampshire.
Original reference: F. H. Lahee, 1913, Am. Jour. Sci., 4th, v. 36, p. 231-250.
Forms Fitch Hill, northwest of town of Lishon, Grafton County.

Fitch Hill Granite Gneiss®
Silurian (?) : Northwestern New Hampshire,
Original reference: F. H. Lahee, 1913, Am. Jour. Sci., 4th, v. 36, p. 231-250,
map.
Probably named for proximity to Fitch Hill, northwest of town of Lisbon,
Grafton County.

Fitchville Formation
Lower Mississippian: Central Utah.

M. D. Crittenden, Jr., 1959, Intermountain Assoc. Petroleum Geologists
Guidebook 10th Ann. Field Conf., p. 63, 65, 69 (fig. 3). Basal beds in
Provo area are characterized by yellowish-weathering unit ranging from
1 to 10 feet thick and varying in composition from limy siltstone to
well-cemented quartzite; bulk of formation is dolomite, commonly with
two distinct and roughly equal units-—a lower one of light-gray medium-
grained dolomite and an upper one of coarser grained dark-gray dolomite
-—separated by a few feet of yellowish limy siltstone much like that at
base. Thickness 170 to 265 feet. In some places overlies limestone
member of Ophir shale, and in others overlies about 200 feet of Maxfield
limestone ; underlies Gardison limestone (new). Unit formerly presumed
to be Devonian and called Jefferson(?) dolomite (Calkins and Butler,
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1943, U.S. Geol. Survey Prof. Paper 201). Name credited to Morris and
Lovering.
Named for exposures on Fitchville Ridge, East Tintic Mountains.

Fite Limestone?
Ordovician: Central eastern Oklahoma.

Original reference: I. H. Cramm, 1930, Oklahoma Geol. Survey Bull. 40-QQ,
p. 20-22.

G. G. Huffman and others, 1958, Oklahoma Geol. Survey Bull. 77, p. 14
(fig. 2), 24-26, pls. 3, 4. Described on southwestern flank of Ozark uplift
as a predominantly light-gray dense lithographic limestone characterized
by specks and streaks of clear calcite; near base is a 3-foot bed of buff
sandy dolomite underlain by 2 feet of gray lithographic limestone; upper
beds are massive when fresh but weather into layers 4 to 20 inches thick.
Thickness about 8 feet. Unconformably underlies Fernvale limestone;
believed to conformably overlie Tyner formation; alternating ledges of
Tyner and Fite lithologies in basal parts are thought to represent transi-
tion from dominantly dolomite facies of Tyner to lithographic limestone
of Fite.

Named from exposures on estate of Dr. Fite in sec. 11, T. 17T N, R. 22 E,,
northeast of Tahlequah, Cherokee County.

Fittstown Member (of Bois d’Arc Formation)

Silurian and Devonian: South-central Oklahoma.

T. W. Amsden, 1957, Oklahoma Geol. Survey Circ. 44, p. 6 (fig. 3), 4547,
fig. 4. Name proposed for upper member of formation. Described as
fossiliferous calcarenite with relatively low silt-clay content; beds 6 or
8 inches thick; locally contains nodules and lenses of chert. Thickness
difficult to determine due to gradational nature of lower boundary;
maximum thickness 75 feet (on Haragan Creek); on Lawrence uplift,

thickness ranges from 25 to 60 feet. Overlies Cravatt member; underlies
Frisco formation.

Type locality: Along Chimneyhill Creek, SE¥4 and NEY% sec. 4, T. 2 N,,
R. 6 B, Pontotoc County. Named from town of Fittstown.

Fitzwilliam Granitet

Upper Carboniferous or post-Carboniferous: Southwestern New Hampshire
and central northern Massachusetts.

Original reference: C. H. Hitchcock, 1873, Am. Assoc. Adv. Sci. Proc., v 21,
p. 134-135.

Named from Fitzwilliam, Cheshire County, N.H.
Fivemile Shale (in Hinton Formation)*
Mississippian : Southeastern West Virginia and southwestern Virginia.

Original reference: D. B. Reger, 1926, West Virginia Geol. Survey Rept.
Mercer, Monroe, and Summers Counties, p. 295-296, 338-340.

Type locality : Fivemile Creek, along Princeton-Narrows Road, 4.5 miles
southeast of Princeton, Mercer County, W. Va.

Five Oaks Limestone (in Cliffield Group)

Five Oaks Limestone (in Lurich Formation or Group)
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Five Oaks Limestone Member (of Cliffield Formation)

Middle Ordovician: Northeastern Tennessee and southwestern Virginia.

B. N. Cooper and C. E. Prouty, 1943, Geol. Soc. America Bull., v. 54, no. 6,
p. 826, 863, 884 (fig. 3). In Tazewell County, the strata embraced by the
Chazyan and Black River groups of Butts (1940, Virginia Geol. Survey
Bull. 52, pt. 1) are subdivided into 29 zones (ascending). Name Five
Oaks limestone member of Cliffield formation is applied to zone 4, de-
scribed as the first calcilutite, the lowest of four zones of fine-grained
high-calcium limestone. Thickness at type locality 50 feet; average
thickness about 25 feet. Overlies Blackford member (new) ; underlies
Ward Cove member (new). Five Oaks member is Butts’ Mosheim in
Burkes Garden, Thompson Valley, and in median and northwestern belts
west of Tazewell but does not correspond to the Mosheim of the Yellow
Branch section in Lee County.

B. N. Cooper, 1944, Virginia Geol. Survey Bull. 60, p. 57-58. In area
between Brushy and Walker Mountains, the Five Oaks is considered a
formation in Cliffield group.

B. N. Cooper, 1945, Virginia Geol. Survey Bull. 66, p. 17 (fig. 3), 44-46.
Overlies Elway limestone (new).

C. E. Prouty, 1946, Am, Assoc. Petroleum Geologists Bull.,, v. 30, no. 7, p.
1148-1150. Widely distributed and represented in all belts in south-
western Virginia and northeastern Tennessee. In local absence of the
Blackford, the Five Oaks rests directly on Beekmantown dolomites. Thick-
ness at Rye Cove, Va., 90 feet.

R. L. Miller and W. P. Brosgé, 1954, U.S. Geol. Survey Bull. 990, p. 33-34,
41-43. Probably correlates with Rob Camp limestone of Jonesville dis-
trict. Discussion of problems of correlation and summary of nomen-
clature of Middle Ordovician formations in Lee and Tazewell Counties.

Marshall Kay, 1956, Geol. Soc. America Bull,, v. 67, no. 1, p. 69, 72. In-
cluded in Lurich formation or group (new).

L. D. Harris and R. L. Miller, 1958, U.S. Geol. Survey Quad. Map GQ-111.
In Duffield quadrangle, the upper 15 feet of the Elway may be equivalent
to the Five Oaks limestone as used by Cooper (1945) in Scott County.

Type locality : In lime quarry at Five Oaks village, about 4 miles northeast
of Tazewell, Tazewell County, Va.

Five Point Limestone Member (of Janesville Shale)

Five Point Limestone (in Admire Shale)®

Permian: Southeastern Nebraska and eastern Kansas.

Original reference: R. C. Moore and G. E. Condra, Oct. 1932, Revised
classification chart of Pennsylvanian rocks of Kansas and Nebraska.

R. C. Moore and M. R. Mudge, 1956, Am. Assoc. Petroleum Geologists Bull,,
v. 40, no. 9, p. 2273, 2274 (fig. 1). Reallocated to member status in Janes-
ville shale (new). Underlies Hamlin shale member; overlies West
Branch shale member. Wolfcamp series.

Type locality : Five Point Creek, near Five Point School, sec. 25, T. 1 N,,
R. 15 E.,, 2 miles south and 4% miles west of Falls City, Richardson
County, Nebr.

Fizzle Flat Lentil (in Terlingua Formation)
Cretaceous (Gulf Series) : Western Texas.
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C. G. Moon, 1953, Geol. Soc. America Bull., v. 64, no. 2, p. 151, 159 (fig. 2),
160, 164. Name applied to a 50-foot rock unit that occurs about the
middle of the Bouquillas-Terlingua sequence and is considered as the
base of the Boquillas-Terlingua unit. The lentil, termed a transition zone,
is predominantly a creamy-yellow platy impure limestone.

Occurs in Agua Fria quadrangle, in southwestern part of Brewster County,
in Big Bend region.

Flades Clay’

Silurian (Niagaran) : East-central Kentucky.

Original references: A. F. Foerste, 1905, Kentucky Geol. Survey Bull, 6,
p. 145; 1906, Bull. 7, p. 10, 18, 60.

Named for Flades Creek, east of Crab Orchard, Lincoln County.

Flag Pond Granite Group

Precambrian : North Carolina and Tennessee.

Ebraham Shekarchi, 1959, Dissert. Abs., v. 20, no. 4, p. 1323. Crystalline
complex is divided into two groups, Flag Pond granite and unakite
granite. Both groups contain mylonite, pegmatite, diorite bodies, basic
dikes, and various types of granite. Flag Pond granite group is a medium-
to fine-grained granite with units of sheared biotite granite.

Report discusses geology of Flag Pond quadrangle, Tennessee-North
Carolina.

Flag Rock Formation

Precambrian : Southwestern South Dakota.

T. A. Dodge, 1942, Geol. Soc. America Bull., v. 53, no. 4, p. 563. Graphitic,
sandy, or pyritic schists: some quartzite. Thickness 5,000 feet. Uncon-
formably' overlies Northwestern formation; underlies Grizzly formation
(new).

J. A. Noble and J. O. Harder, 1948, Geol. Soc. America Bull., v. 59, no. 9,
p. 944, 949-952, pl. 1. Heterogeneous. Most abundant material is light-
gray sericitic phyllite or schist. Special feature of formation is the Iron
Dike that forms conspicuous outcrops on hilltop to east and northeast of
Lead. This consists of dense siliceous jaspery material, for the most part
without visible bedding. Thickness 5,000 feet, but there may be some
duplication by faulting. Overlies Northwestern formation; underlies
Grizzly formation.

In Lead district.

Flag Spring Limestone (in Conemaugh Formation)*

Pennsylvanian: Ohio.

Original reference: K. Orton, 1878, Ohio Geol. Survey, v. 3, p. 889-890.

Named for well-known locality in Walnut Towuship, Gallia County.

Flag Spring Trachyte?
Tertiary, middle or upper : Northwestern Arizona.
Original reference: F. L. Ransome, 1923, U.S. Geol. Survey Bull. 743.
Well exposed in cliffs along Cottonwood Canyon. Named for Flag Spring,
in the canyon, Oatman district.
Flagstaff Limestonet!
Flagstaff Formation
Paleocene, upper, and Eocene, lower (?) : Central eastern Utah.



1362 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Original reference: E. M. Spieker and J. B. Reeside, Jr., 1925, Geol. Soc.
America Bull,, v. 36, p. 150-151, 488.

E. M. Spieker, 1946, U.8. Geol. Survey Prof. Paper 205-D, p. 122, 135-136.
Limestone, gray shale, gray sandstone, some oil shale. Thickness 300 to
1,500 feet. Overlies North Horn formation with local unconformity;
underlies Colton formation. Age uncertain, more likely Paleocene than
lower Hocene.

W. N. Gilliland, 1951, Nebraska Univ. Studies, new ser., No. 8, p. 25-33,
pl. 2. Formation described in Gunnison quadrangle; term limestone con-
sidered inappropriate in area west of Sevier Valley where unit contains
large amounts of sandstone and conglomerate. Four more or less dis-
tinct facies in area: Valley Mountain, yellow, gray, and red dense
massive limestone with some shale; red limestone, arenaceous, in part,
interbedded with considerable amounts of sandstone and conglomerate;
Fayette facies, massive gray dense limestone; and Willow Creek, con-
glomerate and limestone. Throughout extent, lacustrine Flagstaff strata
are gradational with fluviatile sediments of underlying North Horn
formation and overlying Colton formation. Fauna indicates early Ter-
tiary no younger than Eocene, and, in view of other date, late Paleocene
age seems acceptable.

S. L. Schoft, 1951, Geol. Soc. America Bull, v. 62, no. 6, p. 622 (table 2),
631-632. Described in Cedar Hills area where it is 750 feet thick; over-
lies North Horn formation and underlies Colton formation. Upper Paleo-
cene and lower Eocene.

Auréle La Rocque, 1960, Geol. Soc. America Mem. 78, 100 p. Formation
divided .into three units: lowest, Paleocene ; middle, Paleocene or Eocene;
and upper, Eocene. This determination made on basis of study of mol-
luscan faunas. Unconformably overlies North Horn formation; under-
lies and interfingers with Colton formation; where Colton is absent,
underlies Green River formation. Type section noted.

U.S. Geological Survey currently designates the age of the Flagstaff Lime-
stone as upper late Paleocene and lower Eocene(?) on basis of a study
now in progress.

Type section: On slopes of Flagstaff Peak, T. 20 S, R. 5 H., San Pete
County.

Flambeau Quartzite!
Precambrian (Huronian) : Northwestern Wisconsin.

Original reference: W. O. Hotchkiss and others, 1915, Wisconsin Geol. Nat.
History Survey Bull. 44, econ. ser. 19, p. 50.

Probably named for exposures at Flambeau or on Flambeau River, Rusk
County.
iFlaming Gorge Group*
Upper Jurassic: Northeastern Utah and northwestern Colorado.

Original reference: J. W. Powell, 1876, Geology of eastern portion of Uinta
Mountains, p. 41, 51, 146, 151.

Named for Flaming Gorge, on south side of Green River, at mouth of
Henrys Fork, Uintah County, Utah.

{Flanagan Limestone®
Middle Ordovician: Central Kentucky.
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Original reference: M. R. Campbell, 1898, U.S. Geol. Survey Geol. Atlas,
Tolio 46, p. 2.

Term Flanagan Limestone abandoned. Woodburn and Brannon Limestones,
formerly classified as members of the Flanagan are now classified as
members of Cynthiana Formation.

Named for exposures at Flanagan Station, Clark County.

Flannigan Coal Member (of Bond Formation)

Pennsylvanian : Southeastern and eastern Illinois.

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 39,
50 (table 1), pl. 1. Assigned member status in Bond formation (new).
Occurs above Mount Carmel sandstone member and below Reel limestone
member. Coal named by Newton and Weller (1937, Illinois Geol. Survey
Rept. Inv. 45). Presentation of new rock-stratigraphic classification of
Pennsylvanian strata in Illinois.

Type locality : Flannigan Township, T. 6 S., R. 5 E., Hamilton County.

Flannigan cyclothem (in Bond Formation)

Flannigan cyclothem (in McLeansboro Group)

Pennsylvanian : Southeastern Illinois.

W. A. Newton and J. M. Weller, 1937, Illinois Geol. Survey Rept. Inv. 45,
p. 9,10; J. M, Weller, 1942, Illinois Acad. Sci. Trans., v. 35, no. 2, p. 145
(table 1). In sequence, occurs below Macoupin cyclothem and above
Shoal Creek cyclothem. Thickness about 26 feet.

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 52
(table 2), pl. 1. In Bond Formation (new). Presentation of new rock-
stratigraphic classification of Pennsylvanian strata in Illinois; cyclical
clagsification independent ot rock-stratigraphic classification.

Named from exposures in Flannigan Township, Hamilton County.

Flat Creek Coal Member (of Bond Formation)

Pennsylvanian : Central and southwestern Illinois.

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 39,
50 (table 1), 72, pl. 1. Name applied to coal member stratigraphically
above Bunje limestone member (new) and below Witt coal member
(new). Thickness about 1 foot. Name credited to J. A. Simon (unpub.
ms.). Presentation of new rock-stratigraphic classification of Pennsyl-
vanian of Illinois. Cyclical classification is retained but is entirely inde-
pendent of rock-stratigraphic classification.

Type locality : NE¥4SEY sec. 24, T. 6 N.,, R. 5 W., Bond County. Named
for exposures along Flat Creek.

Flat Creek cyclothem (in Bond Formation)

Flat Creek cyclothem (in McLeansboro Group)
Pennsylvanian : South-central Illinois.
H. R. Wanless, 1955, Am. Assoc. Petroleum Geologists Bull, v. 39, no. 9,
p. 1764 (table 2). Name appears in list of cyclothems in McLeansboro
,group. Occurs below an unnamed cyclothem below the Millersville cyclo-
them and above Bunje cyclothem (new).
H. R. Wanless and Raymond, Siever, 1956, Illinois Geol. Survey Cire. 217,
p- 6, 7,11, pl. 1. Simon (1946, unpub. thesis) worked out sequence above
Shoal Creek limestone in Bond County and proposed terms (ascending)
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Sorento, Bunje, and Flat Creek for cyclothemic units in lower half of
interval. A persistent cyclic succession intervenes between the Flat Creek
and Millersville ; term Reel limestone has been used for the limestone in
this succession. Type locality given.

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 43,
52 (table 2), pl. 1. In Bond formation (new). Below Witt cyclothem
(new). Presentation of new rock-stratigraphic classification of Pennsyl-
vanian strata in Illinois; cyclical classification is independent of rock-
stratigraphic classification.

Type locality : Center E¥% sec. 24, T. 6 N., R. 5 W., Bond County.
Flat Gap Limestone Member (of Olive Hill Formation)?

Flat Gap Formation

Lower Devonian: Western and central Tennessee.

Original reference: C. O. Dunbar, 1918, Am. Jour. Sci., 4th, v. 46, p. 738.

C. W. Wilson, Jr., 1949, Tennessee Div. Geology Bull. 56, p. 302-306, figs. 2,
88. Rank raised to formation. Overlies various units of Ross formation
(new)—Ross limestone member, Bear Branch facies, Birdsong shale
member ; unconformably underlies Harriman formation which truncates
it northward. Maximum thickness 55 feet at type exposure herein stated.

Type exposure: On Flat Gap Creek, northeast of Olivehill, Hardin County.

tFlathead Formation' or Shales
Middle Cambrian: Montana and northwestern Wyoming.
Original reference: A. C. Peale, 1893, U.S. Geol. Survey Bull. 110.

Named for exposures in Flathead Pass, in northeast corner of Threeforks
quadrangle, Montana.

Flathead Quartzite! or Sandstone

Flathead Sandstone Member (of DePass Formation)
Middle Cambrian: Montana and northwestern Wyoming.

Original references: A. C. Peale (Flathead formation with Flathead quartz-
ite, 125 feet at base, and Flathead shales, 290 feet above), 1893, U.S.
Geol. Survey Bull. 110, p. 20-22, pl. 4; W. H. Weed, 1900, U.S. Geol.
Survey 20th Ann. Rept., pt. 3, p. 285-286.

Charles Deiss, 1936, Geol. Soc. America Bull.,, v. 47, no. 8, p. 1271-1272,
1288, 1289 (fig. 5), 1317 (fig. 9), 1326-1328. Presentation of revision of
type Cambrian formations and sections of Montana and Yellowstone
National Park. Publications dealing with problem of Cambrian nomen-
clature in area are discussed. Peale’s original Flathead and Gallatin
formations are not valid because latter included both Middle and Upper
Cambrian rocks. Although Weed and others used Peale’s names, the
Flathead and Gallatin formations, meanings of these names were never
redefined and given official status. Because of error by Walcott, forma-
tional name Gallatin was dropped, but name Flathead was retained to
include only strata equivalent to Flathead quartzite member of Peale’s
Flathead formation. In present report, names given by Weed (1900)
for Little Belt Mountains are retained to designate type Cambrian for-
mations of central and southern Montana and Yellowstone National Park.
These names, Flathead, Wolsey, Meagher, Park, Pilgrim, and Dry Creek,
are chosen for types because they were correctly used by Weed (1900) ;
they have been widely used by later writers, and they are taken from
carefully measured and located sections. These formational names were
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correctly taken from geographic features. However, the location of these
geographic features were not and are not the type localities or sections
of either the original or emended formations. This fact must be clearly
understood by future workers. Weed’s (1900) definition of Flathead
sandstone quoted. Flathead sandstone (herein emended) is basal forma-
tion of Cambrian system and everywhere in Montana and Yellowstone
Park rests upon Precambrian rocks. Underlies Wolsey shale (emended).
Within region, maximum thickness of Flathead is 276 feet in Beaver
Creek area; least thickness, 93 feet on Crowfoot Ridge; 243 feet at
emended type section; thins northward to average of 90 feet in north-
western Montana. Consists of crossbedded, thin- and thick-bedded sand-
stones, which have been indurated locally into quartzites. Most diag-
nostic characteristic is presence of tan and white pure quartz pebbles,
which range from less than one-fourth inch to more than 3 inches in
diameter, are well rounded, and are largely concentrated into thin
lenses. Most exposures exhibit purple-maroon and buff banding, partic-
ularly in lower half of formation; upper half commonly thinner bedded,
more sandy, and contains intercalated, micaceous, sandy, thin beds of
shale, Oolitic hematite or hematitic sandstone, as much as 2 feet thick,
commonly marks top of formation. Emended type section is on Belt
Creek; formation is better exposed, more complete, and less meta-
morphosed on Crowfoot Ridge in Yellowstone National Park, Checker-
board Creek in Castle Mountains, and on Beaver Creek in northern part
of Big Belt Mountains. Weed took name Flathead for his formation
in Little Belt Mountains from Peale’s (1893) Three Forks section. By
using name Flathead, Weed created confusion in nomenclature, but not
in the stratigraphy, because he neither stated nor implied that type sec-
tion of Peale’s Flathead quartzite member was type of Flathead sand-
stone (formation) in Little Belt Mountains. Weed gave his Belt Creek
section as part of his definition of the formation and thereby indicated
it as type of his Flathead sandstone. Comparison of the original and
emended Belt Creek section shows a sill at top instead of near bottom of
latter section and a thickness of 243 feet instead of 168 feet (sills ex-
cluded in both cases). In this section, Flathead sandstone is incom-
pletely exposed, and contact with Wolsey shale is covered. It is however,
the best known section of basal Cambrian formation in Little Belt Moun-
tains. Because Weed indicated Belt Creek section as the type, the
emended one is retained in that capacity for Flathead sandstone.

B. M. Miller, 1936, Jour. Geology, V. 44, no. 2, p. 118-119. Formation de-
scribed in northwestern Wyoming where it averages about 175 feet in
thickness and consists of quartz sandstones and quartzites which un-
conformably overlie Precambrian rocks and conformably underlie Gros
Ventre formation.

Charles Deiss, 1938, Geol. Soc. America Bull.,, v. 49, no. 7, p. 1083, 1088—
1089, 1098-1100, 1101 (fig. 3), 1103. Deiss (1933, Montana Bur. Mines
and Geology Mem. 6) divided Cambrian rocks in northwestern Montana
into 11 formations—Flathead quartzite at base overlain by Wolsey
shale. Sequence is herein revised—Flathead sandstone is overlain by
Gordon shale. In Wind River Canyon area, Wyoming, Flathead sand-
stone is considered member of DePass formation. TUnderlies Gros
Ventre member; overlies pre-Beltian granite. Thickness in type section
of Depass 280 feet.
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Charles Deiss, 1939, Geol. Soc. America Spec. Paper 18, p. 34, 35-37. In
Dearborn River-Monitor Mountain section, Lewis and Clark Range,
Mont., Flathead sandstone is 102 feet thick and conformably overlies
Miller Peak formation.

E. N. Goddard, 1940, U.S. Geol. Survey Bull. 922-G, p. 163. 165 (table).
In Phillipsburg area, Montana, Flathead quartzite is 135 feet thick,
underlies Silver Hill formation; overlies Spokane formation.

Charles Deiss, 1943, Geol. Soc. America Bull,, v. 54, no. 2, n. 213 (table
1), 219. In Saypo quadrangle, Montana, Flathead sandstone is 50 to
100 feet thick; wunderlies Gordon shale and unconformably overlies
Precambrian Ahorn quartzite (new).

Adolph Knopf, 1950, Am. Mineralogist, v. 35, nos. 9-10, p. 839. On Green-
horn Mountain, overlies Greenhorn Mountain quartzite (new). In ex-
tant geologic maps, Greenhorn Mountain quartzite has been included
with “undifferentiated Devonian and Cambrian” strata, with the result
that the Flathead, which averages 100 feet in thickness with little
deviation from this thickness over scores of miles, is implied to have
thickness of several thousand feet on Greenhorn Mountain.

A. M. Hanson, 1952, Montana Bur. Mines and Geology Mem. 33, p. 20, 27,
29, 34. TUnconformably overlies two major rock types. North of line
connecting Melrose, Whitehall, Three Forks, and Livingston, overlies
Belt series; south of this line, overlies Precambrian metamorphics in-
cluding Cherry Creek series, Pony series, and other unnamed units.

A. B. Shaw and P. O. McGrew, 1954, Wyoming Geol. Assoc. Guidebook
9th Ann. Field Conf., chart 2. In Wind River basin, underlies Buck
Spring formation (new).

R. K. Hose, 1955, U.S. Geol. Survey Bull. 1027-B, p. 44. In Johnson
County, Wyo., Flathead sandstone unconformably overlies Precambrian
granite and underlies Gallatin limestone and Gros Ventre formation,
undivided. Consists of about 260 feet of tan to light-brown medium- to
coarse-grained quartz sandstone.

M. M. Knechtel, 1956, Am. Assoc. Petroleum Geologists Bull., v. 40, no.
8, p. 1994-1995. In Little Rocky Mountains, Mont.,, underlies Emerson
formation (new),

M. R. Klepper, R. A. Weeks, and E. T. Ruppel, 1957, U.S. Geol. Survey
Prof. Paper 292, p. 7-8, pls. 1, 2, 3. Tive lowest natural map units of
Cambrian in southern Elkhorn Mountains, Mont., are lithologically
similar to Flathead sandstone, Wolsey shale, Meagher limestone, Park
shale, and Pilgrim dolomite of nearby areas, as redefined by Deiss
(1936), and these formational names have been adopted. Flathead
quartzite is 100 to 119 feet thick; overlies Belt series (Spokane shale)
and underlies Wolsey shale.

W. J. Mapel, 1959, U.S. Geol. Survey Bull. 1078, p. 10, 11. Flathead sand-
stone is oldest sedimentary formation in Buffalo-Lake De Smet area.
Together with overlying undifferentiated Gros Ventre and Gallatin for-
mations, it crops out in narrow belt marked by valleys and saddles
between Precambrian granite and metamorphic rocks to the west and
high ridges of Bighorn dolomite to the east. Thickness 344 feet at
Johnson Creek where it consists mainly of yellowish-gray fine- to coarse-
grained crossbedded sandstone with some interbedded green micaceous
siltstone and shale. Middle Cambrian.
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Type section (emended): On Belt Creek, Little Belt Mountains, Cascade
County. Incomplete section of Flathead measured from Archean con-
tact, 40 to 50 feet above railroad track on spur one-half mile north of
mouth of Hoover Creck and 5% miles 8. 35° B. of Monarch, in Belt
Creek valley in NE% sec. 14, SW4 sec. 13, N% sec. 24, and SE% sec.
25, T. 15 N., R. 7 E., near north edge of Little Belt Mountains. Weed
gave locality of his Monarch (Belt Creek) section as “Section of beds
exposed north of Belt Creek, 8 miles south of Monarch.” Only Archean
rocks, as indicated correctly on Weed’s geological map, are present from
5% to 8 miles south of Monarch along Belt Creek. Named for ex-
posures in Flathead Pass, northeastern corner Three Forks quadrangle,
Montana.

Flatiron Andesites®

Cenozoic: Northern California.

Original reference: H. Williams, 1932, California Univ. Pub., Bull. Dept.
Geol. Seci., v. 21, no. 8, p. 214-367, map.

Cenozoic: O. P. Jenkins, 1943, California Div. Mines Bull, 118, pt. 4, p.
G706.

J. Al 8. Adams, 1955, Geochim. et Cosmochim. Acta., v. 8, p. 77 (table 2),
80 (table 4). Listed on tables and mentioned in text in report on
uranium geochemistry of Lassen volcanic rocks.

Flatiron Ridge is in Shasta County in southern part of Lassen Volcanic
National Park.

Flatiron Coquinite Member (of Riceville Formation)

Upper Devonian: Northwestern Pennsylvania.

Bradford Willard, 1939, in Bradford Willard, F. M. Swartz, and A. B.
Cleaves, Pennsylvania Geol. Survey, ser. 4, Bull. G-19, p. 14 (footnote),
278 (footnote). Caster (1934) credited with renaming Roystone co-
quinite as Flatiron; Roystone here considered to be in good standing.
Footnote (with initials of G. H. Ashley) states that “bed here named
‘Flat-iron’ (Roystone) coquinite is same as Marvin Creek limestone
of Ashburner” (1880).

Occurs in McKean and western Potter Counties. Probably named for Flat
Iron Station near Olean, Rock City, Cattaraugus County, N.Y.

Flat Lick Sandstone (in Pottsville Group)®
Pennsylvanian : Southeastern Kentucky.
Original reference: W. R. Jillson and J. M. Hodge, 1919, Kentucky Dept.
Geology and Forestry, ser. 5, Bull. 8, p. 1, 2, 3, 9-10, 34.
Well exposed in cliffs along river near Artemus and forms base of Flat

Lick Plateau. Named because it is well exposed by the doming at
Flat Lick, Knox County.

Flat Ridge Formation (in Mount Rogers Volcanic Group)

Precambrian : Southwestern Virginia.

A. J. Stose and G. W. Stose, 1957, Virginia Div. Mineral Resources Bull.
72, p. 48, 49-52, pls. 1, 60. Volcanic agglomerate and conglomerate,
arkose, tuffaceous slate, and basalt. Cornett basalt member (new) gen-
erally at base of formation. Volcanic agglomerate, flow breccia, and
thin basalt flows near base form Cinnamon Ridge member (new). In
Mount Rogers volcanic series. Main part of formation composed of
purplish-red feldspathic tuft, purplish-red shale, and purple arkose. In
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places, tuffaceous layers conglomeratic; at some localities, thin layers
of tuff replaced by apple-green pinite; in others, tuff is buff sericitic
slate. Purple-banded quartzite, with layers of red jasper and inter-
bedded purplish-red shale in many places. Conglomerate of granite
boulders as much as 10 inches in diameter and of smaller fragments
in dark-colored arkosic matrix forms base of formation just west of
Cinnamon Ridge. Estimated thickness on hill 1 mile north of Union
Church 150 feet. On Comers Rock Branch, north of Comers Rock vil-
lage, thickness estimated to be 250 feet. Overlies older Precambrian
rocks in vicinity of Comers Rock village.

Named from village of Flat Ridge located in Grayson County 5 miles west
of Gossan Lead district (as mapped). Mapped in the district.

Flat Rock Dolomite Member (of Lucas Formation)

Flat Rock Dolomite Member (of Detroit River Dolomite)?*
Middle Devonian: Southeastern Michigan, and western Ontario, Canada.

Original reference: W. H. Sherzer and A. W. Grabau, 1909, Geol. Soc.
America Bull.,, v. 19, p. 541.

G. M. Ehlers, 1950, (abs.) Geol. Soc. America Bull,, v. 61, no. 12, pt. 2,
p. 1455-1456. Detroit River group revised. Flat Rock dolomite of
Sherzer and Grabau cannot be distinguished in outcrop or in well bor-
ings as distinet formation. There is little doubt that strata of this
dolomite are part of Amherstburg dolomite. Name Flat Rock should be
dropped from nomenclature.

K. K. Landes, 1951, U.S. Geol. Survey Circ. 133, p. 1. Term Flat Rock does
not merit formation status. At type locality in town of Flat Rock, a
bed of carbonate rock 2 or 3 feet thick is poorly exposed in channel of
Huron River. This section has not been identified with certainty any-
where else. It is the opinion of the writer [Landes] that these strata
actually belong in Lucas formation.

Named for exposures at Flat Rock, Wayne County.

Flat Rock Formation

Precambrian: Southwestern South Dakota.

T. A. Dodge, 1942, Geol. Soc. America Bull,, v. 53, no. 4, p. 563. Name
appears on list of Precambrian rocks of area. Consists of sandy or
pyritic schists about 5,000 feet thick.

J. A. Noble and J. A. Harder, 1948, Geol. Soc. America Bull., v. 59, no. 9,
D. 944 (fig. 1), 949-952. Examples of varied lithology: abundant light-
gray sericitic phyllite or schist; soft sooty black phyllite or schists with
pyrite; quartzites in bands that range in thickness from about 2 feet to
about 20 feet; features known as Iron Dike, a dense siliceous jaspery
material without visible bedding. Unconformable above Northwestern
formation. Underlies Grizzly formation; unconformably overlies North-
western formation.

Occurs at Homestake mine in vicinity of Lead, Lawrence County.

Flat Rock Creek Granite

Age not stated: Central southern Virginia.

J. P. Meador, 1949, (abs.) Virginia Acad. Sci. Proc. 1948-1949, p. 137.
Varies in texture from medium grained to coarse grained and in strue-
ture from granulose to gneissose. Lies between Virgilina greenstone
and the injected gneisses.
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Area discussed is in eastern half of Lunenburg County. Granite covers
approximately one-fourth of mapped area.

Flat Top Granite

Precambrian: Southwestern Oklahoma.

C. A. Merritt. 1958, Oklahoma Geol. Survey Bull. 76, p. 33-34. Named by
Thomas Polk (1948, unpub. thesis). In present study, name Flat Top
granite is not used because in many areas the Flat Top could not be
distinguished from the Reformatory granite.

Named for occurrence on Flat Top Mountain, Altus Lake area.

Flat-top limestone’
Devonian or Mississippian(?): Western Colorado.
Original reference: C. R. Keyes, 1924, Pan-Am. Geologist, v. 41, p. 281,
292.
Named for Flat-top Mountain, north of Glenwood Springs, Garfield County.

Flat-top Sandstone*
Pennsylvanian: Southeastern Oklahoma.
Original reference: H. M. Chance, 1890, Am. Inst. Min. Engrs. Trans., v.
18, p. 653-661.
C. C. Branson, 1957, Oklahoma Geology Notes, v. 17, mo. 11, p. 101.
Abandoned by Oklahoma Geological Survey. Name preoccupied.

Flattop Schist?

Precambrian: Western North Carolina,

Original reference: A. Keith, 1903, U.S. Geol. Survey Geol. Atlas, Folio
90, p. 4. .

J. L. Stuckey and S. G. Conrad, 1958, North Carolina Div. Mineral Re-
sources Bull. 71, p. 30; J. L. Stuckey, 1958, Geologic map of North
Carolina (1:500,000) : North Carolina Div. Mineral Resources. Occurs
in association with Linville metadiabase, Montezuma schist, and met-
arhyolite.

Named for Flattop Mountain, Cranberry quadrangle, Watauga County.

Flat Top Mountain Sandstone (in Pottsville Group)?*
Pennsylvanian: Northeastern Kentucky.
Original reference: J. B. Hoeing, 1913, Kentucky Geol. Survey, 4th ser.,
v. 1, pt. 1, p. 81.
Upper Big Sandy Valley and headwaters of North Fork of Kentucky
River.
Flattop Mountain Sandstone Member (of Pocahontas Formation)
Flattop Mountain Sandstone (in Lee Formation)
Flattop Mountain Sandstone (in Pocahontas Group)

Flattop Mountain Sandstone (in Pottsville Group)*
Lower Pennsylvanian: Southwestern Virginia and southern West Virginia.
Original reference: I. C. White, 1908, West Virginia Geol. Survey, v. 24,
p. 13.
P. H. Price and E. T. Heck, 1939, West Virginia Geol. Survey, Greenbrier
County, p. 242-243. At top of Pocahontas group in southern West Vir-
ginia. Generally hard, medium grained, micaceous, and bluish gray
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to brown. Thickness 10 to 40 feet. In vicinity of Duo, apparently
coalesces with Pierpont sandstone, cutting out beds that normally
occecur between the two sandstones.

R. C. Moore and others, 1944, Geol. Soc. America Bull., v. 55, no. 6, chart
6 (column 19). Shown on correlation chart as sandstone in Lee
formation in Virginia.

U.S. Geological Survey currently classifies the Flattop Mountain Sand-
stone as a member of Pocahontas Formation on the basis of a study
now in progress.

Named for Flattop Mountain, 2 miles northwest of Pocahontas, Va.

Flattop Mountain suite
Tertiary : Southwestern Utah.

E. F. Cook, 1960, Utah Geol. and Mineralog. Survey Bull. 70, p. 18 (fig.
1), 39, 43 (map 2). Complex of flows and small intrusive masses that
represent a period of eruptive activity in a restricted center. Rocks
range from highly siliceous rhyolite to rhyodacite. Colors range from
white through bluish purple to almost black. Strong flow layering
present in some units and is locally distorted. Thickness exceeds 1.000
feet. Name credited to H. R. Blank (unpub. thesis).

Occurs in vicinity of Flattop Mountain, Washington County.

tFlatwoods Clay*

Eocene, lower: Southwestern Alabama, northeastern Mississippi, and
western Tennessee.

Original reference: BE. W. Hilgard, 1860, Mississippi Geol. and Agr. Rept.,
p. 110-111, 275.

Named for low, flat land covering several counties in mortheast Missis-
sippi, resembling broad river and generally known as the “Flatwoods
country.”

iFlatwoods Group*
Eocene : Western Tennessee.

Original reference: J. B. Killebrew and J. M. Safford, 1874, Resources of
Tennessee, p. 44.

Occurs on Porter’s Creek.
{Flatwoods Shale'
Middle and Upper Cambrian: Eastern Alabama.

Original reference: E. A. Smith, 1890, Alabama Geol. Survey Rept. on
Cahaba coal fields, p. 148, map, and structure sec. opposite p. 162.

Named for level, badly drained lands in valley region of eastern Ala-
bama, which are generally known as “Flatwoods.”
Flaxman Formation?
Pleistocene (Wisconsin) : Northern Alaska.

Original reference: . D. Leffingwell, 1919, U.S. Geol. Survey Prof. Pdper
109, p. 103, 142, map.

Well exposed on Flaxman Island, Canning River region.
Flaxville Formation
Flaxville Gravel

Miocene, upper, or Pliocene: Northern Montana and western North Da-
kota, and Alberta and Saskatchewan, Canada.
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Original reference: A. J. Collier, 1917, Washington Acad. Sci. Jour,, v. 7,
p. 194-195.

R. B. Colton, 1955, U.S. Geol. Survey Geol. Quad. Map [GQ-67]. Flax-
ville gravel described in Wolf Point quadrangle, Montana. Uncon-
formably overlies Fort Union strata and is unconformably overlain by
glacial deposits. In - some areas, underlies preglacial Wiota gravels
(new). Average thickness about 40 feet. Very late Miocene or early
Pliocene.

E. G. Meldahl, 1956, North Dakota Geol. Survey Rept. Inv. 26. Mapped
in Grassy Butte area, McKenzie County. Stratigraphically above Golden
Valley formation.

I. J. Witkind, 1959, U.S. Geol. Survey Bull. 1073, p. 10 (table), 13, pl. 1.
Discussion of Smoke Creek-Medicine Lake-Grenora area, Montana and
North Dakota. Flaxville gravel above Fort Union formation, crops
out along west edge of area. Thickness 10 to 20 feet. Miocene or
Pliocene.

A. D. Howard, 1960, U.S. Geol. Survey Prof. Paper 326, p. 16 (table 2),
17, pl. 1. Average thickness 30 feet. In eastern Montana, strati-
graphically above Rimroad gravel. One probable occurrence reported
in North Dakota. Miocene or Pliocene.

Named for Flaxville, Daniels County, Mont.

Fleanor Formation

Middle Ordovician (Mohawkian) : Northeastern Tennessee.

G. A. Cooper, 1956, Smithsonian Misc. Colln., v. 127, pt. 1, p. 65, chart 1
(facing p. 130). Name proposed for about 200 feet of maroon and red
shale, thin gray limestones, siltstone, and calcarenite. Underlies Rock-
dell formation; overlies Elway formation. Name attributed to B. N.
Cooper and G. A. Cooper. ‘

Named from exposures on a farm lane along Foster Branch near Fleanor
Mill, 2 miles northeast of Heiskell, Powell Station (T.V.A. 137-SE)
quadrangle.

Fleener facies® (of Carwood Formation)

Lower Mississippian: Southern Indiana.

Original reference: P. B. Stockdale, 1931, Indiana Dept. Conserv., Div.
Geology Pub. 98, p. 77, 184-186.

J. M. Weller and others, 1948, Geol. Soc. America Bull, v. 59, no. 2, p.
127128, pl. 1. Mississippian facies nomenclature discussed. Correla-
tion chart lists Fleener facies of Carwood formation.

Named for exposures in vicinity of old village and post office of Fleener,
NE4SW4 sec. 22, 1. 10 N., R. 1 E., Monroe County.

iFleming Clay* or Group"
Fleming Formation (in Grand Gulf Group)

Miocene : Bastern Texas and Western Louisiana.

Original reference: W. Kennedy, 1892, Texas Geol Survey 3d Ann. Rept.,
p. 45, 62.

H. N. Fisk, 1940, Louisiana Geol. Survey Bull. 18, pn. 150-173. TForma-
tion, in surface exposures in Rapides Parish, divided into (ascending)
Lena, Carnahan Bayou, Dough Hills, Williamson Creek, Castor Creek,
and Blounts Creek members (all new). Overlies Catahoula formation;
underlies Pleistocene. Grand Gulf group.
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H. B. Stenzel, F. E. Turner, and C. J. Hesse. 1944, Am. Assoc. Petroleum
Geologists Bull.,, v. 28, no. 7, p. 977-1011. In light of new age deter-
minations, it is believed that term Fleming formation is applicable to
clay beds near Burkeville, Tex., and that term Lagarto, formerly used,
is not.

A. W. Weeks, 1945, Am. Assoc. Petroleum Geologists Bull., v. 29, p. 1721~
1726. In this report, Fleming is considered a group name including
both Oakville and Cuero (new) formations. Unconformably overlies
Catahoula formation; unconformably underlies Goliad formation.

J. J. Quinn, 1952, Texas Univ. Bur. Econ. Geology Rept. Inv. 14, p. 5-6.
New faunal evidence leads to conclusion that the Fleming is middle
Miocene in age.

P. H. Jones, 1954, Louisiana Geol. Survey Bull. 30, p. 52 (table 2), 55-56.
Formation in subsurface in southwestern Louisiana, underlies Foley
formation (new).

Named for Fleming, Tyler County, Tex.
Fleming Formation (in Cabaniss Group)

Fleming Formation or cyclothem (in Cherokee Group)

Pennsylvanian (Des Moines Series) : Southeastern Kansas, southwestern
Missouri, and northeastern Oklahoma.

G. E. Abernathy, 1937, Kansas Geol. Soc. Guidebook 11th Ann. Field Conf.,
p. 18, 20, 22; 1938, Kansas Acad. Sci. Trans., v. 41, p. 193, 195. Chero-
kee group is divided into 15 cyclic formational units. The Fleming,
10th in the sequence (ascending), overlies the Mineral and underlies
the Coalvale. Average thickness 24 feet. Contains coal bed ranging
from 12 to 20 inches in thickness. [For complete sequence see Cherokee
group.]

W. V. Searight and others, 1953, Am. Assoc. Petroleum Geologists Bull., v.
37, no. 12, p. 2748 (fig. 1). Shown on northern midcontinent com-
posite stratigraphic section as Fleming formation in Cabaniss group.
Underlies Croweburg formation; overlies Robinson Branch formation
(new).

C. C. Branson, 1954, Oklahoma Geol. Survey Guide Book 2, p. 5. Listed
as a coal cycle in Senora formation, Cabaniss group, in Oklahoma.

W. V. Searight, 1955, Missouri Geol. Survey and Water Resources Rept.
Inv. 20, p. 26 (fig. 14). Fleming, as exposed in highwall of Ellis mine
in SW4SWY sec. 18, T. 3¢ N.,, R. 32 W., Vernon County, Mo., under-
lies Croweburg formation and overlies Mineral formation. Consists of
(ascending) limestone, black shale, sandstone, underclay, and coal.
Thickness more than 15 feet. Cabaniss group.

W. B. Howe, 1956, Kansas Geol. Survey Bull. 123, p. 22 (fig. 5), 62-63,
66-68. Formation in Cabaniss subgroup of Cherokee group. Where com-
plete succession is present, formation includes (ascending) calcareous
shale and thin beds of limestone, dark shale, sandstone, underclay, and
Fleming coal. Over most of outcrop in Kansas consists of Fleming
coal and its underclay, lying on underclay or dark shale properly
included in Robinson Branch formation.

Type locality and derivation of name not given.
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Fletcher Anhydrite Member (of Salado Formation)

Permian (Ochoa) : Southeastern New Mexico (subsurface).

W. B. Lang, 1942, Am. Assoc. Petroleum Geologists Bull., v. 26, no. 1, p. 63,
69, 75-78. Massive dense fine crystalline to granular crystalline anhy-
drite of pale-maltese-gray, clear, or pale-bluish color. Contains minor
amounts of gray dolomitic silt. Practically free from insoluble grit.
Thickness ranges from 50 to 100 feet or more ; 69 feet in Fletcher No. 1 well.
Unconformably overlies Carlsbad limestone.

Name taken from Fletcher No. 1 well, in lot 4, sec. 1, T. 21 S, R. 28 E,,
Eddy County, in which this core test was made.

Fleury Member (of Day Point Formation)

Middle Ordovician (Chazyan) : Northwestern Vermont and northeastern
New York.

Philip Oxley and Marshall Kay, 1959, Am. Assoc. Petroleum Geologists
Bull,, v. 43, no. 4, p. 824 (fig. 3), 825 (fig. 4), 826 (fig. 5), 827-829,
geol. sections. [At type section] consists of 115 feet of light-gray fos-
siliferous calcarenite in medium to heavy cross-laminated beds. Bio-
hermal masses, principally of Lamottia heroensis Raymond, are in a
zone 44 to 51 feet from base, and similar structures of Stromatocerium
and bryozoans are about 20 feet from top. Reef masses not present
in northern Champlain Valley. On Valcour Island, thickness reaches
220 feet, the upper 65 feet being calcisiltite distinguished poorly from
that of succeeding Crown Point limestone, and 35 feet is similarly
transitional near South Hero. Overlies Wait member (new).

Type section: The Head, southern Isle La Motte, Vt. Name derived from
Fleury Bay.

+Flint Creek Beds!
Miocene, upper: Central western Montana.
Original reference: HE. Douglass, 1906, Carnegie Mus. Annals, v. 2, p.
153-154.
P. B. Vanzolini, 1952, Jour. Paleontology, v. 26, no. 3, p. 453. Beds as-
signed to upper Miocene.

Typically exposed in a line of bluffs, 100 to 150 or more feet, high on
west side of valley of Flint Creek, beginning about 1 mile north of
village of New Chicago and extending southward several miles; Philips-
burg region.

Flint Hill Sandstone (in Little Osage Member of Fort Scott Formation)
Pennsylvanian (Des Moines Series) : Central Missouri.

F. C. Greene, and W. V. Searight, 1949, Missouri Geol. Survey and Water
Resources Rept. Inv. 11, p. 6, fig. 1. Channel type sandstone and silt-
stone that occurs above Blackwater Creek shale in Little Osage member
and below Higginsville limestone member. Name credited to A. G.
Unklesbay.

A. G. Unklesbay, 1952, Missouri Geol. Survey and Water Resources
[Rept.] 2d ser., v. 33, p. 96, 97. At type section, consists of gray to
yellowish-brown fine- to medium-grained massive resistant friable cal-
careous sandstone; locally contains brownish-red and purple streaks.
Thickness 52 feet.

774-954—vol. 1—66——S87
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Type section: W¥%SWI4 sec. 11, T. 50 N., R. 13 W., Boone County.
Name derived from Flint Hill near Flint Hill School. [1949 reference
states type section as NW4 SEY%4 sec. 11.]

TFlint Hills division*
Permian: Central Kansas.

Original reference: F. W. Cragin, 1896, Colorado Coll. Studies, v. 6, p. 3,
6-9.

Named for Flint Hills, Cowley and Butler Counties.
Flint Ridge Clay (in Pottsville Formation)*
Pennsylvanian (Pottsville Series) : Southern Ohio.
[Original reference]: Wilber Stout, 1927, Ohio Geol. Survey Bull. 31,
p. 108-112.

N. K. Flint, 1951, Ohio Geol. Survey, 4th ser., Bull. 48, p. 81, table 1.
Included in Flint Ridge cyclothem. Dominantly gray and plastic, locally
gray and very sandy; contains siderite nodules. Thickness 6 inches to
8 feet. Overlies Flint Ridge shale and (or) sandstone; underlies Flint
Ridge coal.

Extends across State from Mahoning County to Scioto County. Under-
lies Flint Ridge coal which was named for occurrence on Flint Ridge
in Licking County.

Flint Ridge cyclothem

Pennsylvanian (Pottsville Series) : Southeastern Ohio.

N. K. Flint, 1951, Ohio Geol. Survey, 4th ser., Bull. 48, p. 31-32, 137,
table 1, geol. map. Includes (ascending) ¥lint Ridge shale and (or)
sandstone, 13 feet; Flint Ridge clay, 4 to 8 feet; Flint Ridge coal.
Occurs below Middle Mercer cyclothem and above Lower Mercer cy-
clothem. In area of this report, the Pottsville series is described on a
cyclothemic basis; 10 cyclothems are named. [For sequence see Anthony
cyclothem.]

Exposed in western and northern Perry County.

Flint Ridge Flint*
Flint Ridge Flint (in Breathitt Formation)
Pennsylvanian: Eastern Kentucky.

Original reference: W. C. Morse, 1931, Kentucky Geol. Survey, ser. 6, v.
36, p. 296, 305.

R. C. Moore and others, 1944, Geol. Soc. America Bull., v. 55, no. 6, chart
6 (column 22). Shown on correlation chart as occurring in upper
part of Breathitt formation.

Exposed below top of Flint Ridge at head of Leatherwood Branch of
South Quicksand Creek, Troublesome quadrangle, Breathitt County.

Flint Ridge Flint (in Allegheny Formation) *
Pennsylvanian: Central Ohio.

Original reference: E. B. Andrews, 1871, Ohio Geol. Survey Rept. Prog.
1870, pl. opposite p. 242.

Named for Flint Ridge, 214 miles southeast of Newark, Licking County.
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Flint Ridge Limestone (in Allegheny? Formation)*

Pennsylvanian: Central Ohio. -

Original references: HE. B. Andrews, 1870, Ohio Geol. Survey Rept. Prog.
1869, p. 86, 91-93; 1871, Ohio Geol. Survey Rept. Prog. 1870, p. 89,
94-95.

Named for Flint Ridge, Licking County.

Flint Ridge Shale (in Pottsville Formation)*

Pennsylvanian (Pottsville Series) : Central and southeastern Ohio.

Original reference: C. L. Herrick, 1887, Denison Univ. Sci. Lab., v. 2, pt.
1, p. 10-12.

N. K. Flint, 1951, Ohio Geol. Survey, 4th ser., Bull, 48, p. 31, table 1.
Flint Ridge shale and or sandstone included in Flint Ridge cyclothem
in Perry County. Thickness about 13 feet thick; underlies Flint Ridge
clay ; overlies Boggs member of the Pottsville.

Named for Flint Ridge, Licking County.
Flint River Formation

Flint River Formation (in Vicksburg Group)*

Oligocene, upper: Southern Georgia, southeastern Alabama, northwestern
Florida, and southwestern South Carolina.

Original reference: C. W. Cooke, 1935, Am. Assoc. Petroleum Geologists
Bull,, v. 19, no. 8, p. 1170-1171.

C. W. Cooke and A. C. Munyan, 1938, Am. Assoc. Petroleum Geologists
Bull,, v. 22, no. 7, p. 792. Flint River formation, formerly supposed to
be facies of Glendon limestone, has proved to bhe somewhat younger.
Tentatively correlated with Chickasawhay member of Byram of Mis-
sissippi. Formation overlaps Eocene formations as far as the Clayton.
East of Oconee River, it is overlapped by Hawthorn formation but
reappears in Savannah drainage basin. Report is about the coast
plain of Georgia.

F. 8. MacNeil, 1944, Southeastern Geol. Soc. [Guidebook] 2d Field Trip,
p. 35-37. Recent mapping in southwestern Alabama has shown that
Flint River is not a single unit of deposition but a mixture of argil-
laceous and siliceous residuum of Oligocene limestones and disarranged
beds of Miocene formations. It appears, therefore, that except at its
northward extremity, where Tampa and Hawthorn beds have been
eroded away or were never deposited, the Flint River contains ma-
terials of Oligocene, if the residuum of the Ocala is excluded from it,
Miocene, and possibly of more recent age. If the formation is to be
dated from time that it assumed its present form, it is probably largely
Pleistocene or Recent.

F. S. MacNeil, 1946, Southeastern Geol. Soc. [Guidebook] 4th Field Trip,
p. 64. Suggested that name Flint River be abandoned and that the
heterogeneous beds to which name was applied be designated as residuum
of Jackson, Oligocene, and Miocene, undifferentiated.

C. W. Cooke, 1959, U.S. Geol. Survey Prof. Paper 321, p. 2 (table 1).
In discussion of Cenozoic echinoids, age of Flint River formation
(Georgia) is given as late Oligocene.

Named from exposures on Flint River between Red Bluff, 7 miles above
Bainbridge, to Hales Landing, 7 miles below Bainbridge, Decatur
County, Ga.
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Flood Member (of Blackleaf Formation)
Lower Cretaceous: Northwestern Montana.

W. A. Cobban and others, 1959, Am. Assoc. Petroleum Geologists Bull.,
v. 43, no. 12, p. 2787-2790, 2792 (fig. 3); 1959, Billings Geol. Soc.
[Guidebook] 10th Ann. Field Conf., p. 89 (fig. 1), 90. At type section,
consists of three parts having combined thickness of 138 feet; lower
part is light-brown ledge-making sandstone; middle is poorly exposed
dark-gray fissile shale with thin interbeds of flaggy sandstone and con-
cretions of dark-brown ironstone or iron-stained limestone; upper part
is massive light-brown cliff-forming sandstone that contains large
dark-brown-weathering concretions of calcareous sandstone. Basal
member of formation; underlies Taft Hill glauconitic member (new).

Type section: On south side of Sun River valley 4% miles west of city of
Great Falls, in SW¥%NW¥4 and NEY sec. 7, T. 20 N., R. 3 B., Cascade
County, about 5 miles northwest of ¥Flood Siding. Named for exposures
along bluffs on west side of Missouri River in vicinity of Flood Siding
on Great Northern Railway in NW4 sec. 34, T. 20 N,, R. 3 E.

Florena Shale Member (of Beattie Limestone)

Florena Shale Member (of Garrison Shale)?*
Permian : Bastern Kansas and southeastern Nebraska.
Original reference: C. S. Prosser, 1902, Jour. Geology, v. 10, p. 712.

R. C. Moore and others, 1951, Kansas Geol. Survey Bull. 89, p. 47. Middle
member of Beattie limestone. Underlies Morrill limestone member;
overlies Cottonwood limestone member. Consists of highly fossiliferous
gray shale containing thin limestone beds in southern Kansas. Thick-
ness 3 to 18 feet. Wolfcamp series.

Named for exposures in quarries near Florena, Marshall County, Kans.
Florence Dolomite
Cambrian: West-central Vermont.

G. W. Bain, 1938, New HEngland Intercollegiate Geol. Assoc. [Guidebook]
34th Ann. Field Mtg., p. 8 Described as mainly well-bedded buff-
weathering sandy dolomite with some graywacke and micaceous slate.
Characterized by ripple marks, corrasion channels, solifluction struc-
tures, and interformational breccias. Thickness 1,000 feet. TUnderlies
Pittsford Valley dolomite (nmew) ; overlies Clarendon dolomite (new).

Occurrence : Central Vermont marble belt, Rutland County.
Florence Gravel®
Pleistocene : Northwestern Illinois.
Original reference : O. H. Hershey, 1895, Am. Geologist, v. 15, p. 7-12.
Typically exposed in banks of Yellow and Crane’s Creeks, a few miles
west and south of Freeport. Named for Florence Township, Stephenson
County.
tFlorence Limestone (in Chase Group)*
Permian: Central Kansas.
Original reference : C. S. Prosser, 1895, Jour. Geology, v. 3, p. 771-786, 748.
Named for Florence, Marion County.
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Florence Limestone Member (of Barneston Formation)

Florence Flint (in Chase Group)?

Permian: Eastern Kansas, southeastern Nebraska, and central northern
Oklahoma.

Original reference: C. S. Prosser, 1895, Jour. Geology, v. 3, p. 771-786, 798.

G. E. Condra and J. E. Upp, 1931, Nebraska Geol. Survey Bull. 6, 2d ser.,
p. 41. Florence flint member of Barneston formation (new).

R. C. Moore, 1936, Kansas Geol. Soc. 10th Ann. Field Conf. Guidebook,
p. 12. Florence limestone member of Barneston limestone.

R. C. Moore and others, 1951, Kansas Geol. Survey Bull. 89, p. 45. Lime-
stone, an abundance of flint, and a minor amount of shale; limestone is
commonly lighter in color than the included nodules and layers of
gray flint; shale partings common locally. Thickness between 35 and
45 feet. Underlies Oketo shale member; overlies Blue Springs shale
member of Matfield shale. Wolfcamp series.

Named for exposures near Florence, Marion County, Kans. Because of
large amount of flint or chert it contains, the limestone 'has been
known generally as the Florence flint.

Florencia Formation®

Pleistocene : Northwestern Illinois.

Original reference: O. H. Hershey, 1897, Am. Jour. Sci., 4th, v. 4, p. 90-98.

Name derived from Florence Township, Stephenson County.

Flores Limestone

Upper Cretaceous: Puerto Rico.

E. A. Pessagno, Jr., 1960, Geology of the Ponce-Coamo area, Puerto Rico:
Puerto Rico Econ. Devel. Adm. and Princeton Univ. Dept. Geology, p.
63-67. Dark- to light-gray pure limestone occurring in beds 5 to 10
feet thick. Present as allochthonous blocks in Ildefonso formation
(new) emplaced by faulting or possibly by sliding.

Type locality: Quarry about 0.25 kilometer to northeast of intersection
of Routes 154 and 153, Coamo quadrangle. Named from village of
Las Flores.

Florida Gravelt

Pleistocene : Southwestern Colorado and northwestern New Mexico.

Original reference: W. W. Atwood and K. F. Mather, 1932, U.S. Geol.
Survey Prof. Paper 166.

V. C. Kelley, 1949, New Mexico Univ. Pubs. in Geology 2, chart facing
p. 22. Shown on correlation chart of New Mexico formations as
present in San Juan County.

Named for fact it caps Florida Mesa in southwestern Colorado.

Floride Dolomite
Upper Ordovician or Silurian: Northwestern Utah.

F. W. Osterwald, 1953, U.S. Geol. Survey Trace Elements Inv. Rept.
TEI-330, p. 105; M. H. Staatz and F. W. Osterwald, 1959, U.S. Geol.
Survey Bull. 1069, p. 19 (fig. 2), 2122, pl. 1. Predominantly fine
grained and light to medium gray. Thickness 100 to 135 feet. Overlies
Irish Haven dolomite; underlies Bell Hill dolomite (new). Formation
may be wholly Ordovician, wholly Silurian, or both.
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Type section: Half a mile north of Floride mine in NE4NE% sec. 3, T.
13 S.,, R. 12 W., Juab County. Named for occurrence at Floride mine.
Crops out chiefly along east side of Spor Mountain in southern half of
range.

tFloridian Group* or Series'
Pliocene, lower: Southwestern Florida.
Original reference: A. Heilprin, 1887, Wagner Free Inst. Sci. Trans., v. 1, p.
28-32, 64A-64B, May, 1887.
Named for development on west coast of Florida.

Florissant Lake Beds?

Oligocene: Central Colorado.

Original reference: W. Cross, 1894, U.S. Geol. Survey Geol. Atlas, Folio 7.

H. E. Woods 2d and others, 1941, Geol. Soc. America Bull, v. 52, no. 1,
p. 19-20. Oligocene, probably Orellan. Paleontological evidence as to
age is both uncertain and conflicting. Only mammal, Peratherium, is
known only from the Oligocene and the John Day. Paleobotanical evi-
dence has usually been interpreted in favor of a much more recent
age. Comprise determination as Oligocene and perhaps Orellan repre-
sents return to opinions of Cope, Lesquereux, and Scudder.

Named for Florissant, Teller County.

Flour Bluff Sand

Oligocene ;: Southern Texas (subsurface)

Alexander Deussen and K. D. Owen, 1939, Am. Assoc. Petroleum Geologists
Bull., v. 23, no. 11, p. 1630 (fig. 5), 1631 (fig. 6), 1632, 1634. Name sug-
gested for the thick body of sand above an Oligocene marine shale
wedge [0ld Ocean sand] and below the Fleming, or zone of reworked
Cretaceous foraminifera, now loosely designated as the Discorbis. Name
Pierce Hstate also suggested for this unit.

Named for well No. 38 (Hurlburt and Still, Phillips No. 1), in west sec-
tion of Nueces County.

Flour Sack Member (of Bright Angel Shale)

Lower and (or) Middle Cambrian: Northwestern Arizona.

E. D. McKee, 1945, Carnegie Inst. Washington Pub. 563, p. 14 (fig. 1),
29, 82-83. Facies changes within member are striking. At Diamond
Creek, Quartermaster Canyon, and Columbine Falls, consists almost en-
tirely of thin fissile micaceous green and purple shale. West of these
localities, at Rampart Cave and Diamond Bar Ranch, thin platy lime-
stone replaces much of shale. Farther west, at mouth of Grand Canyon,
shale forms only lower 30 feet of section. Thickness averages about
100 feet. Underlies Rampart Cave member (new) of Muav formation;
overlies Meriwitica tongue (new).

Named from former rapids of that name 8 miles east of Grand Wash
Cliffs, western Grand Canyon.

Floweree Member (of Marias River Shale)
Upper Cretaceous: Northwestern Montana.

W. A. Cobban and others, 1959, Am. Assoc. Petroleum Geologists Bull.,
v. 43, no. 12, p. 2792 (fig. 3)., 2793-2794; 1959, Billings Geol. Soc.
[Guidebook] 10th Ann. Field Conf., p. 89 (fig. 1), 91. Chiefly dark-
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gray noncalcareous shale, medium-gray siltstone, and lentils of sandy
siltstone and fine sandstone that locally contains scattered granules of
dark-gray chert. Limestone concretions present on east side of Sweet-
grass arch and on Kevin-Sunburst dome. A few marine fossils present.
About 63 feet thick at type section; regionally shows seemingly un-
systematic variation in thickness from 13 to 150 feet. Basal member of
Marias River shale (new) underlies Cone calcareous member (new) ;
overlies Bootlegger member (new) of Blackleaf formation.

Type section: Two miles northeast of Floweree on mnorth side of Black
Coulee in S%NEY sec. 17, and SW%4NWY sec. 16, T. 23 N,, R. 6 E,,
Chouteau County. Named for station of Floweree on Great Northern
Railway in E%SE% sec. 24, T. 23 N., R. 5 E, and contiguous part of
sec. 19, T. 23 N., R. 6 E., Chouteau County.

'Flowerpot Shale (in El1 Reno, Nippewalla, or Peace River Group)

Flower-pot Shale (in Cimarron Group)?*

Permian : Central southern Kansas, western Oklahoma, and Texas.

Original reference: F. W. Cragin, 1896, Colorado Coll. Studies, v. 6, p. 3,
24-27.

G. H. Norton, 1939, Am. Assoc. Petroleum Geologists Bull., v. 23, no. 12,
p. 1782, 1791-1792. Included in Nippewalla group (new).

H. C. Fountain, 1939, in Am. Assoc. Petroleum Geologists Bull,, v. 23, no.
5, p. 764; Robert Roth, 1942, Am. Assoc. Petroleum Geologists Bull.,
v. 26, no. 8§, p. 1412, Included in Pease River group (new).

M. G. Cheney, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 1, p.
66 (fiz. 1). Shown on correlation chart as formation in El Reno (San
Andres) group.

R. C. Moore, J. C. Frye, and J. M. Jewett, 1944, Kansas Geol. Survey
Bull. 52, pt. 4, p. 158; R. C. Moore and others, 1951, Kansas Geol.
Survey Bull. 89, p. 39. Red soft gypsiferous shale. Average thickness
180 feet. In Nippewalla group below Blaine formation and above
Cedar Hills sandstone. Leonardian.

Robert Roth, 1945, Geol. Soc. America Bull., v. 56, no. 10, p. 902-904.
At type locality of Pease River group, underlies Blaine formation and
overlies San Angelo formation. Thickness 274 feet. Includes Chaney
gypsum and anhydrite and Kiser gypsum and anhydrite.

G. L. Scott, Jr.,, and W. BE. Ham, 1957, Oklahoma Geol. Survey Circ. 42,
p. 11 (fig. 2), 15-16 (fig. 3), pl. 1. Described in Carter area, Oklahoma,
where it conformably overlies Duncan sandstone and conformably
underlies Blaine formation. Includes Chaney gypsum and Kiser gypsum
members. Thickness 165 feet. El Reno group, Guadalupe series.

J. M. Jewett, 1959, Graphic column and classification of rocks in Kansas:
Kansas Geol. Survey. Shown on correlation chart in Nippewalla
group. Guadalupian.

Named for Flowerpot [Flower-pot] Mound, Barber County, Kans.
Floyd Limestone!
Upper Devonian: Central northern Iowa.
Original reference: A. O. Thomas, 1912, Science, new ser., v. 36, p. 569-570.
In Floyd County.
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Floyd Shale

Upper Mississippian: Northwestern Georgia, northern central Alabama,
and southern Tennessee.

Original reference: C. W. Hayes, 1891, Geol. Soc. America Bull, v. 2,
p. 143.

J. M. Weller and others, 1948, Geol. Soc. America Bull,, v. §9, no. 2, chart 5
(column 90). Age shown on correlation chart as Chesterian.

Charles Butts, 1948, Georgia Geol. Survey Bull. 54, p. 49-52. In north-
western Georgia, predominantly gray to black fissile shale but includes
beds of limestone like those of the “Bangor” and, at one place, a thick
bed of sandstone; some beds of limestone have been mapped as
“Bangor,” but in such places the amount of limestone falls far short of
the real “Bangor,” and these beds are regarded as part of the Floyd
in this report. Estimated thickness at least 1,500 feet. Occurs above
Pennington shale. Distribution noted.

Named for development in Floyd County, Ga. Occurs only east of White
Oak Mountain and Taylor Ridge where it occupies several large and
more or less detached areas.

Floyds Knob Formation (in Borden Group)?
Floyds Knob Member (of Edwardsville Formation)

Lower Mississippian: Southeastern Indiana and northern Kentucky.

Original reference: P. B. Stockdale, 1929, Ohio Jour. Sci., v. 29, no. 4, p.
170.

P. B. Stockdale, 1931, Indiana Div. Geology Pub. 98, p. 76, 193-200.
Includes the following facies: Goss Mill limestone, Fordyce Knob
sandstone, and Cisco Branch.

P. B. Stockdale, 1939, Geol. Soc. America Spec. Paper 22, p. 192-200, 228.
Geographically extended into northern Kentucky where it extends across
the Kentucky outcrop belt to Ohio boundary. Thickness seldom over
5 feet; commonly only 1 or 2. Overlies Brodhead formation (new) ;
underlies Muldraugh formation (new).

J. M. Weller and A. H. Sutton, 1940, Am. Assoc. Petroleum Geologists
Bull,, v. 24, no. 5, p. 799. Rank reduced to member of Edwardsville
formation.

Named for Floyds Knob three-fourths mile east of post office of same
name, 3 miles northwest of New Albany, Clark County, Ind.

Fly Sandstone
Pennsylvanian (Monongahela Series) : Eastern Ohio.

A. T. Cross, W. H. Smith, and Thomas Arkle, Jr., 1950, Field guide for
the special conference on the stratigraphy, sedimentation, and momen-
clature of the Upper Pennsylvanian and Lower Permian strata (Monon-
gahela, Washington, and Greene series) in the northern portion of the
Dunkard Basin of Ohio, West Virginia, and Pennsylvania: West Vir-
ginia Geol. and Econ. Survey, Sec. 26 (upper part). Fly sandstone
shown on profile of strata from upper part of Benwood limestone to about
the Washington coal horizon along Pennsylvania Highway 88. De-
scription reads: upper Benwood sandstone (Fly sandstone of Ohio,
Arnoldsburg of some reports).
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Fly Creek Limestone'
Upper Cretaceous: Central southern Montana.

Original reference: J. F. Kemp and P. Billingsly, 1921, Geol. Soc. America
Bull,, v. 32, p. 474 (chart).

Flying W Formation
Precambrian : East-central Arizona.

Gordon Gastil, 1958, Geol. Soc. America Bull,, v. 69, no. 12, pt. 1, p. 1498
(table 1), 1500-1501. pl. 1. Volcanic members of formation are: green,
amygdaloidal basaltic pillow lavas containing sparse iron ore; a 150-
foot-thick black, porphyritic keratophyre which extends 3% miles from
Colcord to Houden Mesa; and a conglomerate composed of well-
rounded gravel, cobbles, and boulders of volcanic rock. Thickness
375-3,200 feet. Unconformably underlies Houden formation (new) ;
overlies Alder formation on south slope of Colcord Mesa with grada-
tional contact, but elsewhere basal member of Flying W formation is
either a conformable cobble conglomerate or a pillow lava.

Type section: On lowest tributary to Walnut Creek; base of section ap-
proximately 4,450 feet elevation 1 mile north-northwest of Flying W
ranchhouse. Good exposures also occur west of Spring Creek three-
quarters mile northwest of ranchhouse. Named from Flying W Ranch
on Spring Creek, 12 miles west of Young, Ariz., Diamond Butte quad-
rangle.

Fodderstack Sandstone (in Redoak Mountain Group)
Pennsgylvanian (Pottsville Series) : Bastern Tennessee.

C. W. Wilson, Jr., J. W. Jewell, and E. T. Luther, 1956, Pennsylvanian
geology of the Cumberland Plateau: Tennessee Div. Geology [folio], p.
11, 19, pls. 2, 3, 4. Thickness at least 12 feet in Cross Mountain section;
about 5 feet in Petros section. Separated from underlying Caryville
sandstone (new) by shale interval that ranges in thickness from 50 to
150 feet and contains the Sharp coal; separated from overlying Silvey
Gap sandstone (mew) by shale interval that ranges from 45 to 110 feet
in thickness and contains the Red Ash and Walnut Mountain coal.

Named from Little Fodderstack Mountain, Petros quadrangle, where it
forms a bench on which a trail encircles the mountain.

Foley Formation

Pliocene: Southwestern Louisiana (subsurface).

P. H. Jones in P. H. Jones, A. N. Turcan, Jr., and H. E. Skibitzke, 1954,
Louisiana Dept. Conserv. Geol. Bull. 30, p. 56-61. Sequence of fine- to
medium-grained sands interbedded with soft to moderately hard gray-
green to brown laminated clays penetrated by a number of water wells
in vicinity of Oakdale. Thickness at Oakdale about 1,500 feet; at
Mamou, 18 miles down dip, thickness is about 2,500 feet. Includes
Mamou member above and Steep Gully member (both new). TUnderlies
Williana formation ; overlies Fleming formation.

Named for town of Foley, central Allen Parish. Name Oakdale has been
used for other deposits.

iFolley Limestone’
Lower Ordovician (Chazy) : Central eastern Missouri.
Original reference: C. R. Keyes, 1898, Iowa Acad. Sci. Proc., v. 5, p. 59, 61.
Named for Foley, Lincoln County.
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Folsom Vent Basalt
Late Cenozoic: Northeastern New Mexico.

Brewster Baldwin and W. R. Muehlberger, 1959, New Mexico Bur. Mines
Mineral Resources Bull. 63, p. 127, 155 (fig. 28). Name applied to
basalt that issued from Folsom Vent. Folsolm Vent basalt rests on 5
feet of alluvial sands and gravels, which in turn rest directly on sedi-
ments of Cretaceous Niobrara group.

Folsom Vents, two cinder cones and associated basalt, cover less than
one-half square mile near mouth of Hereford Park, 1 mile west of
Union County line on New Mexico State Highway 72.

Fonda Limestone Member (of Tribes Hill Formation)
Lower Ordovician (lower Canadian) : East-central New York.

D. W. Fisher, 1954, Geol. Soc. America Bull.,, v. 65, no. 1, p. 76 (fig. 2),
89-90. Name proposed for youngest most fossiliferous member of
formation in Mohawk Valley. Silty, sandy phosphatic calcarenites and
dolomitic calcilutite predominate; rest of unit consists of pebble con-
glomerates, calcitic dolomite, steel-gray dolomisiltite and oolitic dolo-
mitic limestone. Contains ripple marks, cross-laminations, and mud
cracks filled with glauconite. Maximum thickness 22 feet; has variable
thickness and spotty distribution. Overlies Wolf Hollow member (new) ;
unconformably underlies Chuctanunda Creek dolomite (new).

Type locality : Abandoned quarry 0.5 mile east of Stone Ridge, Montgomery
County.

Fond du Lac Beds
Fond du Lac Sandstone' (in Lake Superior Series or Keweenawan Group)

Precambrian: Northeastern Minnesota.

Original reference: N, H. Winchell, 1899, Minnesota Geol. Nat. History
Survey Final Rept., v. 4, p. 567.

C. R. Stauffer and G. A. Thiel, 1941, Minnesota Geol. Survey Bull. 29,
p. 10, 12-15. Fond du Lac beds are lower formation in Lake Superior
series. Occur below Hinckley sandstone. Contact with Hinckley not
exposed in east-central part of southeastern Minnesota. Thickness 235
feet at Fond du Lac. Base not exposed.

F. F. Grout and others, 1951, Geol. Soc. America Bull,, v. 62, no. 9, p. 1058
1061. Included in upper part of Keweenawan group. Thickness several
hundred to more than 2,000 feet.

Named for exposures on both banks of St. Louis River from Fond du Lac,
Carlton County, westward.

Fontana Shale! Member (of Cherryvale Formation)

Pennsylvanian (Missouri Series) : Bastern Kansas, southwestern Iowa,
northwestern Missouri, and southeastern Nebraska.

Original reference: R. C. Moore, 1932, Kansas Geol. Soc. Guidebook 6th
Ann. Field Conf., p. 85, 91, 97.

R. C. Moore, 1948, Am. Assoc. Petroleum Geologists Bull, v. 32, no. 11,
p. 2031 (fig. 4). Member of Cherryvale formation; underlies Block
limestone member ; overlies Winterset limestone member of Dennis for-
mation. This is classification agreed upon by State Geological Surveys
of Towa, Kansas, Missouri, Nebraska, and Oklahoma.

G. B. Condra, 1949, Nebraska Geol. Survey Bull. 16, p. 38. Considered
formation in Nebraska; overlies Dennis formation; underlies Sarpy for-
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mation (new). Thickness 15 feet at type locality; 5 feet at Kansas
City, 2 to 7 feet in Missouri; 6% feet in Sarpy County, Nebr., and near
‘Wimberton, Iowa.

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15,
p. 27, fig. 5. Lowermost member of Cherryvale. Consists of gray cal-
careous silty micaceous shale. Thickness 10 feet. Underlies Block lime-
stone member ; overlies Winterset member of Dennis limestone.

Type exposures: In roadcuts at NE cor. sec. 11, T. 18 8., R. 28 T, and at
middle of west side of NW14 sec. 36, T. 18 S., R. 23 B., near Fontana,
Miami County, Kans.

Fontenelle Tongue (of Green River Formation)

Fontenelle Member (of Green River ¥ormation)

Eocene : Southwestern Wyoming.

J. H. Donavan, 1950, Wyoming Geol. Assoc. Guidebook 5th Ann. Field
Conf., p. 60, 62, 63-64. Proposed to designate sequence of alternating
buff-brown sandstones and green and gray mudstones, which conform-
ably overlie Knight member of Wasatch; underlies marginal facies of
Laney shale member of Green River. Thickness as much as 300 feet.
East of Big Piney, interfingers laterally with New Fork tongue (new)
of Wasatch., Middle Eocene.

W. H. Bradley, 1959, Am. Assoc. Petroleum Geologists Bull., v. 43, no. 5,
p. 1072. Rank reduced to tongue of Green River. This change is based
on inference that unit merges with rest of Green River formation some
distance downdip below outcrop belt. Eocene.

Type locality : Sec. 13, T. 24 N., R. 114[115] W., about one-half mile south
of Fontenelle Creek, Lincoln County.

Fool Creek Conglomerate

Oligocene (?) : West-central Utah.

F. W. Christiansen, 1951, Utah Geol. Soc. Guidebook 6, p. 9, (fig. 2),
10-11; 1952, Geol. Soc. America Bull, v. 63, no. 7, p. 727-728, pl. 1.
Thickness 0 to 1,800 feet. TUnconformably overlies North Horn(?) for-
mation; unconformably underlies Bonneville and pre-Bonneville sedi-
ments.

‘Well exposed in Dry Fork of Fool Creek and in long spur projecting west-
ward from Canyon Range in area immediately south of small farming
community of Fool Creek.

Foraker Limestone (in Council-Grove Group)
Foraker Limestone (in Wabaunsee Group)*

Foraker Limestone Member (of Sand Creek Formation)

Permian: Central northern and central Oklahoma, southern Xansas,
northwestern Missouri, and southeastern Nebraska.

Original refence : K. C. Heald, 1916, U.S. Geol. Survey Bull. 641, p. 21, 25.

R. C. Moore and M. R. Mudge, 1956, Am. Assoc. Petroleum Geologists
Bull, v. 40, no. 9, p. 2273. Overlies Janesville shale (new) of Admire
group.

P. B. Greig, 1959, Oklahoma Geol. Survey Bull. 83, p. 78-85, pl. 1. De-
scribed in Pawnee County, Okla. where it is between 60 and 70 feet
thick. Includes (ascending) Americus limestone, Hughes Creek shale,
and Long Creek limestone members. Members are traceable southward
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from Nebraska across Kansas and into Lincoln County, Okla. Basal
formation of Council Grove group; underlies Johnson shale; overlies
Admire formation. Wolfcamp series.

M. R. Mudge and R. H. Burton, 1959, U.S. Geol. Survey Bull. 1068, p. 14
(table 2), 53-58. Described in Wabaunsee County, Kans., where it
averages about 47 feet in thickness. Comprises (ascending) Americus
limestone, Hughes Creek shale, and Long Creek limestone members.
Underlies Johnson shale; overlies Hamlin shale member of Janesville
shale.

Named for Foraker, Osage County, Okla.

Forbes Formation
Upper Cretaceous (Chico Series) : Northern California.
Listed as uppermost formation in Chico series; overlies Guinda formation
(new). J. M. Kirby, 1942, (abs.) Am. Assoc. Petroleum Geologists
Bull.,, v. 26, no. 5, p. 899.
J. M. Kirby, 1943, Am. Assoc. Petroleum Geologists Buli., v. 27, no. 3,
p. 282-283, 291, 293. Described as chiefly shale and siltstone with minor
thin sandstones. Thickness 1,875 to 3,000 feet. Underlies upper Plio-
cene Tehama gravels; conformably overlies Guinda formation. Type
locality designated.
Type locality : On crest and east flank of Rumsey Hills, Tps. 12 and 13 N.,
R. 3 W., Yolo County.
tForbes limestone (in Shawnee Formation)*
Pennsylvanian: Northwestern Missouri, southwestern Iowa, and south-
eastern Nebraska.
Original reference: C. R. Keyes, June, 1898, Am. Geologist, v. 21, p. 349.
Exposed in top of bluffs of Missouri and Nodaway Rivers, near town of
Forbes, Holt County, Mo.
Forbush Creek facies (of New Providence Formation)
Lower Mississippian: Southern Kentucky.
H. J. Klepser, 1937, Ohio State Univ. Abs. Doctors’ Dissert. 24, p. 182-183.

Name applied to unit that represents featheredge of New Providence
formation.

P. B. Stockdale, 1939, Geol. Soc. America Spec. Paper 22, p. 77. Includes
Beaver Creek member of New Providence formation.

Occurrences are in Clinton, Cumberland, Monroe, Pulaski, Russell, and
‘Wayne Counties.
Ford Sandstone*
Pennsylvanian: Central southern Iowa.

Original reference: H. Hinds, 1909, Iowa Geol. Survey, v. 19, p. 99, 131,
178.

Probably named for Ford, Warren County.
Fordham Gneiss*
Fordham Gneiss (in New York City Group)
Precambrian : Southeastern New York and western Connecticut.

Original reference: F. J. H. Merrill, 1890, Am. Jour. Sci, 3d, v. 39,
p. 388-389.
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D. M. Scotford, 1956, Geol. Soc. America Bull,, v. 67, no. 9, p. 1158, 1159
(table 1), 1170-1173, pl. 1. Assigned to New York City group (mew).
J. J. Prucha, 1956, Am. Jour. Sci., v. 254, p. 672-6584, Basal formation of
New York City group. Conformable to overlying Inwood marble, and
Manhattan formation. Traced almost continuously from New York City
northeast and east to vicinity of Danbury, Conn. Cannot be considered
equivalent of Precambrian gneiss of Hudson Highlands. Interlayering of
Fordham, Inwood, and Manhattan type lithologies within formation
belts reflects original alternation in type of sediments laid down. Such
alternation in lithologic types is most pronounced near the contacts be-
tween principal formation belts. So-called Lowerre quartzite, formerly
considered basal member of New York City group, is no valid formation
but a highly sheared phase of Fordham gneiss. Nonexistence of “Low-
erre quartzite” invalidates any correlation based upon presumed simil-
arities in stratigraphic sequences between New York City group and
Cambro-Ordovician series north of Hudson Highlands. New York City

group may be lower Paleozoic.

T. W. Fluhr, 1957, Geol. Soc. America Eng. Geology Case Histories 1,
p. 2, 6 (fig. 1). Fordham is a series of metamorphosed sediments and
forms base of Fordham-Inwood-Manhattan group. There is disagree-
ment as to age of formations; some geologists believe they are Precam-
brian; they are here considered to be early Paleozoic.

J. W. Clark, 1958, Connecticut Geol. and Nat. History Survey Quad. Rept.
7, p. 15-18, geol. map. Mapped in Danbury quadrangle. Stratigraphic-
ally below Inwood marble. In Bethel quadrangle to the south, the
Inwood is absent and the Fordham lies against Manhattan formation.

Named for fact it forms anticlinal ridge of Fordham Heights, which bor-
ders eastern shore of Harlem River, N.Y.

Ford River Granite
Precambrian (Huronian) : Michigan.

R. M. Dickey, 1938, Jour. Geology, v. 46, no. 3, p. 321-335. Granite por-
phyry which comprises most of the southern complex of the Upper
Peningula of Michigan. It has been considered post-Huronian and
named Republic granite by Lamey (1933, Jour. Geology, v. 41).

Type locality and derivation of name not given. Ford River is in Delta
County.
Fordyce Knob sandstone facies' (of Floyds Knob Formation)
Lower Mississippian: Southern Indiana.

Original reference: P. B. Stockdale, 1931, Indiana Dept. Conserv., Div.
Geology Pub. 98, p. 76, 208-210.

J. M. Weller and others, 1948, Geol. Soc. America Bull,, v. 59, no. 2, p. 127-
128, pl. 1. Mississippian facies nomenclature discussed. Correlation
chart lists Fordyce Knob sandstone as facies of Floyds Knob formation.

Name derived from Fordyce Knob, SEANEY sec. 9, T.1 8, R. 5 B, 2
miles southwest of Borden, Clark County.

Forelle Limestone!
Forelle Limestone Member (of Goose Iigg Formation)

Forelle Limestone (in Phosphoria Group)
Forelle Limestone Member (of Lykins Formation)
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Permian: Southeastern Wyoming and northeastern Colorado.

Original reference: N. H. Darton, 1908, Geol. Soc. America Bull., v. 19,
p. 430.

G. E. Condra, E. C. Reed, and O. J. Scherer, 1950, Nebraska Geol. Survey
Bull. 13-A, p. 2 (fig. 2), 6, 9. Formation in Phosphoria group. Over-
lies Glendo shale (new) ; underlies Freezeout shale.

T. L. Broin, 1958, Dissert. Abs., v. 19, no. 1, p. 114. Reallocated to mem-
ber status in Lykins formation. Underlies Livermore shale member
(new) ; overlies Glendo shale member.

U.8. Geological Survey classifies the Forelle Limestone as a member of
the Goose Egg Formation on the basis of study now in progress.

Named for railroad station a few miles south of Laramie, Wyo.
Foreman Argillite
Upper Jurassic: Northern California.

Original references: C. H. Crickmay, 1933, Geol. Soc. America Bull,, v. 44,
no. 1, p. 81; mo. 5, p. 895.

Occurs at Taylor’s Diggins, in south fork of Forman [Foreman] Ravine,
Mount Jura.
Foreman Formationt
Upper Jurassic: Northern California.

Original reference: J. S. Diller, 1892, Geol. Soc. America Bull, v. 3,
p. 370-394.

E. D. McKee and others, 1956, U.S. Geol. Survey Misc. Geol. Inv. Map
I-175, table 2. Shown on paleotectonic map as underlying Combe sand-
stone and overlying Hinchman sandstone.

P. A. Lydon, T. E. Gay, Jr., and C. W. Jennings, 1960, Geologic map of
California, Westwood sheet (1:250,000) : California Div. Mines. Mapped
with Triassic and (or) Jurassic metavolcanic rocks.

Named for exposures at Foreman and in Foreman’s Ravine, northeast of
Taylorsville, Plumas County.

Forest Amygdaloid:
Precambrian (Keweenawan) : Northern Michigan.

Original reference: B. S. Butler and W. 8. Burbank, 1929, U.S. Geol. Sur-
vey Prof. Paper 144 (chart compiled by M. G. Wilmarth).

Probably named for occurrence in old Forest mine, Ontonagon County.
Forest Conglomerate? (in Bohemian Range Group)
Precambrian : Northern Michigan.

Original reference: S. H. Broughton, 1863, Remarks on mining interest
and details of geology of Ontonagon County; pamph. of 24 pages and
map, Philadelphia, 1863, map, p. 19.

Exposed 500 feet north of old Forest mine, Ontonagon County.
Forest Flowt
Precambrian (Keweenawan) : Northern Michigan.

Original reference: B. S. Butler and W. S. Burbank, 1929, U.S. Geol.
Survey Prof. Paper 144 (chart compiled by M. G. Wilmarth).
Copper district of Keweenaw Point.
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Forest City Limestone (in Shawnee Formation)*
Pennsylvanian: Northwestern Missouri.
Original reference: J. A. Gallaher, 1898, Missouri Bur. Geology and Mines
Bienn. Rept., p. 55, 57.
Named for Forest City, Holt County.

Torest City sand rock (in Shawnee Formation)?
Pennsylvanian : Northwestern Missouri.
Original reference: J. A. Gallaher, 1898, Missouri Bur. Geology and Mines
Bienn. Rept., p. 55, 57.
Named for Forest City, Holt County.

Forestdale Marble

Forestdale Member (of Mendon Formation)

Precambrian : West-central Vermont.

Original reference: Arthur Keith, 1932, Washington Acad. Sci. Jour., v. 22,
p. 362, 394.

P. H. Osberg, 1952, Vermont Geol. Survey Bull. 5, p. 21 (table 1), 28, 30,
33, 35, geol. map. Rank reduced to middle member of Mendon forma-
tion. This is unit termed “pebbly, crystalline limestone” member of
Mendon series (Whittle, 1894). Member is buff to rusty-weathering;
white to gray dolomite marble. Thickness featheredge to 115 feet. Occurs
about 600 feet above base of formation; absent in some areas. Lower
Cambrian.

P. H. Osberg, 1959, New England Intercollegiate Geol. Assoc. Guidebook
51st Ann. Mtg., p. 45, 46. In Coxe Mountain area, Vermont, Forestdale
dolomite overlies Pinnacle formation. Precambrian(?). Names Mendon
and Nickwacket have been used for rocks included in Pinnacle of this
report.

Excellent section at Forestdale, Rutland County.

Forest Grove Formation*
Mississippian (Chester) : Northeastern Mississippi.
Original reference: W. C. Morse, 1928, Jour. Geology, v. 36, p. 31-43.

S. W. Welch, 1958, U.S. Geol. Survey Oil and Gas Inv. Chart OC-58. Upper
shale of Green Hill member of Pride Mountain formation (both new) is
equivalent to lower part of Morse’s Forest Grove formation.

Named for school located on formation near old Mingo village and South-
ward Bridge, Tishomingo County.
Forest Hill Sand?
Forest Hill Formation (in Vicksburg Group)

Forest Hill Member (of Jackson Formation)
Oligocene, lower: Southern Mississippi and southwestern Alabama.
Original reference: C. W. Cooke, 1918, Washington Acad. Sci. Jour., v. 8§,
p. 187, 191-193.

F. B. Mellen, 1940, Mississippi Geol. Survey Bull. 39, p. 12 (table), 23. Re-
allocated to member status in Jackson formation. In Yazoo County, con-
sists of argillaceous lignitic silt, thin argillaceous allocthonous lignite;
lignitic leaf-bearing montmorillonitic clays; and fine-grained crossbedded
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sand. Thickness 60 to 80 feet. Overlies Yazoo member; underlies Mint
Springs facies of Glendon member of Vicksburg formation. Eocene.

F. S. MacNeil, 1944, Am. Assoc. Petroleum Geologists Bull., v. 28, no. 9,
p. 1314 (fig. 1), 1318-1324. Cooke originally regarded Forest Hill sand
as contemporaneous with Red Bluff clay but later accepted view of
group of Gulf Coast geologists that the Red Bluff comes in from the
east as a wedge between Yazoo clay and Forest Hill sand. Concept
derived from present study is that Forest Hill is deltaic equivalent of
Red Bluff, as Cooke originally believed. Vicksburg group is restricted
below to exclude Forest Hill sand and Red Bluff clay. Chart shows
Forest Hill overlies Yazoo clay of Jackson group and underlies Mint
Spring marl member of Marianna limestone. Oligocene.

H. A. Tourtelot, 1944, U.S. Geol. Survey Oil and Gas Inv. Prelim. Map 6.
Forest Hill sand and Red Bluff clay mapped together in Choctaw County,
Ala.

H. N. Fisk, 1944, [U.S.] Mississippi River Comm., p. 13 (table 2), 15. Table
shows Forest Hill formation at base of Vicksburg group. Oligocene.

G. BE. Murray, 1947, Am. Assoc. Petroleum Geologists Bull,, v. 31, no. 10,
p. 1838 (fig. 6), 1839 (footnote). Forest Hill sand overlies Shubuta
(clay) member (new) of Yazoo formation.

W. J. Hendy, 1948, Mississippi Geol. Soc. [Guidebook] 6th TField Trip,
p. 27-28. As used in this report, formation includes Red Bluff member.

W. H. Monroe, 1954, U.S. Geol. Survey Bull. 986, p. 62-74, pls. 2, 3. TForest
Hill sand crops out in belt across Mississippi from Yazoo County on the
west through Hinds, Rankin, Scott, and Smith Counties, in which area
it is interposed between belts of outcrops of Yazoo clay and Mint Spring
marl member of Marianna limestone; from eastern Smith County to
Alabama line through Jasper, Clarke, and Wayne Counties, it is under-
lain by and may interfinger with Red Bluff clay. Thickness 68% feet
at type locality (herein stated) ; thickness generally 100 feet.

Type locality: On Jackson-Raymond Road, one-half mile northeast of

Forest Hill School in NE14 sec. 22, and NW% sec. 23, T. 5 N, R. 1 W,,
Hinds County, Miss.

Forestville Member (of Canadaway Formation)
Upper Devonian (Senecan) : Southwestern New York.

I. H. Tesmer, 1954, Dissert. Abs., v. 14, no. 12, p. 2317, 2318. Name given
to unit formerly known as Gowanda member of Canadaway formation.
Underlies Laona member ; overlies South Wales member, Different type
locality designated.

[Probably named for Forestville, Chautauqua County.]
Forestville Shale*
Mississippian : Michigan.
Original reference: C. H. Gordon, 1900, Michigan Geol. Survey, v. 7, pt. 3,
p- 23.
Probably named for exposures at Forestville, Sanilac County.
Forge Hollow Dolomite (in Bertie Group)
Forge Hollow Member (of Bertie Formation)
Upper Silurian: Central New York.
L. V. Rickard, 1955, New York Geol. Assoc. Guidebook 27th Ann. Mtg., p. 7,
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9 (strat. column). Gypsiferous shales, 25 to 40 feet thick. Overlies
Fiddlers Green member ; underlies Williamsville member.

D. W. Fisher, 1959, New York State Mus. Sci. Service Geol. Survey Map
and Chart Ser. 1. Rank raised to formation in Bertie group. Overlies
Fiddlers Green dolomite; underlies Oxhow dolomite (new). Fieldwork
has not demonstrated lateral continuity of Forge Hollow and Scajaquada
as indicated on present chart. Thick glacial deposits conceal these units
in area where they may merge. Possibility of facies changes—for ex-
ample, Falkirk to Forge Hollow—should not be overlooked. For the
present, distinct names are retained for western and central New York.

Occurs in Clockville and Munnsville areas.

Forked Deer Limestone®

Lower Ordovician : Northeastern Tennessee.

Original reference: G. M. Hall and H. C. Amick, 1934, Tennessee Acad.
Sci. Jour., v. 9, no. 2, p. 158-161.

Josiah Bridge, 1956, U.S. Geol. Survey Prof. Paper 277, p. 49. Kingsport
limestone (new) replaces Jefferson City formation (Oder, 1934) and
Forked Deer formation (Hall and Amick, 1934).

Named for Forked Deer Creek in valley in which U.S. Highway 25 is located,
Morristown quadrangle, Hamblen County.

TFork Mountain Slate*

Pennsylvanian : Southwestern Arkansas.

Original references: A. H. Purdue, 1909, Slates of Arkansas: Arkansas
Geol. Survey, p. 30, 40; 1914, U.8. Geol. Survey Bull. 586.

Named for Fork Mountain, Polk County.

Fork Ridge Sandstone Member (of Mingo Formation)1

Pennsylvanian: Southeastern Kentucky and northeastern Tennessee.

Original reference: G. H. Ashley and L. C. Glenn, 1906, U.S. Geol. Survey
Prof. Paper 49, p. 31, 33, 39, 40.

H. R. Wanless, 1946, Geol. Soc. America Mem. 13, p. 82, 83, 89, 140. In
Mingo formation about 40 feet below Mingo coal.

Named for Fork Ridge, Bell County, Ky.

Forlorn Hope Shale

Lower Cambrian : Southeastern Nevada.

J. F. Mason in A. W. Grabau, 1936, Paleozoic formations in the light of
the pulsation theory, v. 1, Lower and Middle Cambrian pulsation: 24 ed.,
Peiping, China, University Press, Natl. Univ. Peking, p. 275-276. Green
argillaceous shale with Olcnopsis. Thickness 115 feet. Overlies Pioche
formation (restricted); underlies Comet shale (new). Pioche shale of
Walcott (1908), and Westgate and Knopf (1927) includes Comet shale,
Forlorn Hope shale, and Pioche shale as used here. Lower to Middle
Cambrian boundary was placed at top of Forlorn Hope shale in order
to cause Olenopsis to fall at summit of Lower Cambrian.

Charles Deiss, 1938, Geol. Soc. America Bull,, v. 49, no. 7, p. 1149, 1159.
Mason (1936) did not define term Forlorn Hope and did not indicate
type locality. Term Forlorn Hope not used in this report [Highland
Range area, Nevada].

Type locality and derivation of name not given.
7T4—954—vol. 1—66——88
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{Forman Volcanics
Miocene, upper : Western Nevada.

V. P. Gianella, 1934, Mining and Metallurgy, v. 15, no. 331, p. 299. Inter-
bedded with Sutro tuffs (new) ; older than Mount Kate volcanics (new).

V. P. Gianella, 1936, Nevada Univ. Bull., v. 30, no. 9, p. 53. Similar name
is used for a formation in California; therefore, renamed Alta andesite
series.

Forms hanging wall of the Comstock lode throughout most of its length
and entirely encloses the Silver City system of veins, Silver City district.

Forrest Shale!

Lower Cretaceous : Southeastern Arizona.

Original reference: C. R. Keyes, 1935, Pan-Am. Geologist, v. 64, no. 2, p. 129,
138, 139.

Named for Forrest Ranch, a few miles east of Bisbee.

Forreston Member (of Grand Detour Formation)
Middle Ordovician : Northern Illinois.

J. S. Templeton and H. B. Willman, 1952, Tri-State Geol. Soc. Guidebook
16th Ann. Field Conf., figs. 3, 15A, 15C. Shown on columnar section as
underlying Eldena member (new) of Nachusa formation (new) and
overlying Victory member (new) of Grand Detour formation (new).
Thickness 4 to 17 feet.

Occurs in Dixon-Oregon area.

Fort Adams Member (of Pascagoula Formation)
Miocene : Southwestern Mississippi.

G. F. Brown and W. F. Guyton, 1943, Mississippi Geol. Survey Bull. 56,
p. 22, 23 (table), 47-50, pl. 8. Calcareous green clay, indurated blue
claystone, compact sand, and light coarse sand. Overlies Homochitto
member (new). Thickness 135 to 235 feet (data based on test well).
Derivation of name given.

This may or may not be unit referred to as Fort Adams or Ellisville phase
of Grand Gulf Group.

Named for exposures along bluff above Fort Adams, southwestern Wilkin-
son County. Supposedly can be followed in northeasterly direction from
Fort Adams across Wilkinson County into Franklin County.
tFort Adams® or Ellisville phase®
Oligocene(?) or Miocene: Southern Mississippi and southern Louisiana.
Original reference: L. C. Johnson, 1893, Science, v. 21, p. 90-91.
Named for Fort Adams, Wilkinson County, Miss.,, and Ellisville, Jones
County, Miss.
Fort Ancient division (in Richmond Group)?*

Fort Ancient Member (of Waynesville Formation)
Upper Ordovician : Southwestern Ohio.
Original reference: A. F. Foerste, 1909, Denison Univ. Sci. Lab. Bull. 14,
p. 292.
‘Wilber Stout, Karl Ver Steeg, and G. F. Lamb, 1943, Ohio Geol. Survey,
4th ser., Bull. 44, chart facing p. 108. Shown on generalized section of
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Ohio as basal member of Waynesville formation. Underlies Clarksville
member ; overlies Oregonia member of Arnheim formation.

Named for Fort Ancient, Warren County.
Fort Ann Limestone (in Great Meadows Formation)

Fort Ann Limestone Member (of Tribes Hill Formation)

Lower Ordovician : East-central New York.

R. R. Wheeler, 1941, (abs.) Geol. Soc. America Bull,, v. 52, no. 12, pt. 2,
p. 1938-1939. Named as member of Tribes Hill formation.

R. R. Wheeler, 1942, Am. Jour. Sci., v. 240, no. 7, p. 518, 522. Limestone
is middle member of Tribes Hill in Champlain and Hudson YValleys.
Underlies Benson dolomite member; overlies Norton member. Repre-
sents division C 3 of Brainerd’s and Seely’s “Calciferous” (1890, Geol.
Soc. America Bull,, v. 1, p. 501-516).

John Rodgers, 1952, in M. P. Billings, John Rodgers, and J. B. Thompson,
Jr., Geol. Soc. America Guidebook for Field Trips in New England, p.
35 (table 2). Described as persistent limestone layer at top of Great
Meadows formation (new). Refers to R. H. Flower (unpub. ms.).

D. W. Fisher, 1954, Geol. Soc. America Bull.,, v. 65, no. 1, p. 74. Subdi-
visions of Tribes Hill of Champlain Valley are poorly defined and can
not be used in Mohawk Valley.

Probably named for occurrence at Fort Ann, Washington County.

Fort Apache Limestone Member (of Supai Formation)*
Permian: Southeastern Arizona.

Original reference: A. A. Stoyanow, 1936, Geol. Soc. America Bull, v. 47,
no. 4, p. 533-536.

R. L. Jackson, 1951, Plateau, v. 24, no. 2, p. 86, 88, fig. 2. Underlies Cor-
duroy member (new) ; overlies Big “A” sand facies.

Described in Fort Apache Indian Reservation.

Fort Atkinson Limestone Member (of Maquoketa Shale)

Fort Atkinson Limestone (in Magquoketa Group)*

Upper Ordovician: Northeastern Iowa and western Wisconsin,

Original reference: S. Calvin, 1906, Iowa Geol. Survey, v. 16, p. 60, 98.

‘W. H. Twenhofel, 1954, Geol. Soc. America Bull, v. 65, no. 3, chart 2
.(column 50). Shown on correlation chart as limestone member of
Maquoketa formation. Underlies Brainard limestone member ; -overlies
Clermont shale member.

Named for exposures in quarry west of old fort at town of Fort Atkinson,
‘Winneshiek County, Iowa.

tFort Benton Group'

Upper Cretaceous: Southeastern Montana, Colorado, Kansas, southern
Minnesota, Nebraska, northern New Mexico, South Dakota, and eastern
‘Wyoming.

Original reference: F. B. Meek and F. V. Hayden, 1862, Philadelphia
Acad. Nat. Sci. Proc,, v. 13, p. 419, 421. .

Occurs along Missouri River from 10 miles above James River to Big
Sioux River, along eastern slope of Rocky Mountains, and at Black
Hills. Named for Fort Benton, on Missouri River, about 40 miles
below Great Falls, Mont.
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Fort Buchanan Formation (in Sonoita Group)
Upper Cretaceous: Southeastern Arizona.

A. A. Stoyanow, 1949, Geol. Soc. America Mem. 38, p. 59. Consists of a
basal conglomerate about 400 feet thick overlain by a series of alternat-
ing hard gray sandstones and soft maroon shales approximately 1,500
feet thick. The lower division of Sonoita group; underlies Fort Crit-
tenden formation (new). Rests on andesitic flows.

In Casa Blanca Canyon, Patagonia Mountains., Name adopted from the
nearby ruins of an old fort.

Fort Cassin Formation!
Lower Ordovician: Northwestern Vermont and eastern New York.

Original reference: R. P. Whitfield, 1890, Am. Mus. Nat. History Bull.,
v. 3, p. 25-28.

John Rodgers, 1952, in M. P. Billings, John Rodgers, and J. B. Thompson,
Jr., Geol. Soc. America Guidebook for Field Trips in New England, Nov.
10-12, p. 35 (table 2). Described in Fort Ann 15-minute quadrangle,
New York, as consisting of interbedded limestone and dolomite with a
basal sandstone. Thickness 150 feet. TUnderlies Providence Island
dolomite ; overlies Smith Basin formation.

Named for Fort Cassin, Addison County, Vt.
Fort Covington Glaciation
Fort Covington Till

Pleistocene : Northwestern New York.

Paul MacClintock, 1958, Glacial geology of the St. Lawrence seaway and
power project: New York State Mus. and Sci. Service, p. 6-25. Younger
of two episodes of glaciation in area. Advance followed Malone glacia-
tion (new) and came from the northwest. Till forms morainal ridges,
mantles the northeast-southwest drift hills, and lies on varved sediments
in St. Lawrence seaway excavations.

Named for Fort Covington, Franklin County, in vicinity of which till
forms strong morainal ridges.

Fort Crittenden Formation (in Sonoita Group)
Upper Cretaceous: Southeastern Arizona.

A. A. Stoyanow, 1937, (abs.) Geol. Soc. America Proc. 1936, p. 27 (table).
Named on table. Soft red and yellow clay and sandstone. Early Ter-
tiary.

A. A. Stoyanow, 1949, Geol. Soc. America Mem. 38, p. 59. Consists of
(ascending) alternating yellow thin-bedded shales and hard sandstones,
600 feet thick; yellow, red, and black shale alternating with hard
yellow and pink sandstone, 200 feet thick; light-colored conglomerate,
350 feet thick; thin-bedded sandstone, 80 feet thick; soft light-colored
shale and gray and buff sandstone and shale; conglomerate composed
of large boulders, probably over 1,000 feet thick; and south of the
Greaterville fault, terminates in a thick series of scarlet-red strata.
Upper division of Sonoita group; overlies Fort Buchanan formation
(new). Geographical area given. Late Cretaceous.

In Casa Blanca Canyon, Patagonia Mountains. Name adopted from the
nearby ruins of an old fort. .
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Fort Denaud Member (of Caloosahatchee Marl)
Pleistocene: Southern Florida.

J. R. DuBar, 1957, Illinois Acad. Sci. Trans., v. 50, p. 192, (table 1).
Table shows Fort Denaud as lowermost member of Caloosahatchee.
Underlies Bee Branch limestone member (new); overlies Tamiami
formation.

J. R. DuBar, 1958, Gulf Coast Assoc. Geol. Soc. Trans., v. 8, p. 136, (fig.
4), 139-143. Typically strata are light colored, with cream, white, and
light gray predominating, although some units are mottled yellow
brown. Comnosed of sandy and silty marls, soft and relatively uncon-
solidated ; near Ortona Locks in Hendry County, a thin hard calcareous
sandstone almost barren of fossils forms slight ledge at or below water
level. Several units (faunizones) and numerous facies are recognized ;
includes (ascending) Cyrtopleura costata faunizone, basal oyster bio-
strome, and a brackish-water bed characterized by Raengie nasute. Ex-
posed thickness rarely exceeds 5 feet and commonly is less, although
locally may be as much as § feet. Base of lower beds observed only
where Caloosahatchee marl laps onto erosional remnants of Tamiami
formation. TUnderlies Bee Branch member; where erosion has been
intense, member is unconformable below Fort Thompson or Pamlico
formation.

Named for exposures along stretch of Caloosahatchee River extending
between point % mile and 3% miles upstream from Fort Denaud in
Hendry County.

Fort Dodge Gypsum?®
Permian(?) : Central northern Iowa.

Original reference: W. J. McGee, 1884, Rept. 10th Census, v. 10, Rept. on
building stones, p. 257, 258.

Occurs in vicinity of Fort Dodge, Webster County.
Fort Ellis Beds*
Pliocene( ?) : Central southern Montana.

"Original reference: W. H. Dall and G. D. Harris, 1892, U.S. Geol. Survey
Bull. 84, p. 287.

In vicinity of Fort Ellis, near Bozeman, Threeforks quadrangle.
tFort Gaines*
Eocene, lower: Western Georgia and southern Alabama.

Original reference: E. A. Smith, 1888, Geographic map of Alabama: Ala-
bama Geol. Survey Rept. Prog. 1884-1888.

Probably named for Fort Gaines, Clay County, Ga.
Fort Hall Formation (in Thaynes Group)*
Lower Triassic: Southeastern Idaho.

Original reference: G. R. Mansfield, 1915, Washington Acad. Sci. Jour., v.
5, p. 492,

G. R. Mansfield, 1952, U.S. Geol. Survey Prof. Paper 238, p. 17, 31, pL 1.
Mapped in Ammon and Paradise Valley quadrangles where thickness is
about 1,000 feet.
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Bernard Kummel, 1954, U.S. Geol. Survey Prof. Paper 254-H, p. 172.
Mansfield (1916, Washington Acad. Sci. Jour., v. 6) raised Thaynes to
rank of group and subdivided it into (ascending) Ross Fork limestone
(called Ross limestone in Mansfield’s 1916 paper), Fort Hall formation,
and Portneuf limestone. In area between Fort Hall Indian Reservation
and Gray’s Range, these three divisions of Thaynes are distinctive.
Bastward toward Salt River Range and southward toward Bear Lake
Valley, the Ross Fork and Fort Hall formations lose their identity. The
Portneuf is a much more distinctive unit, and parts of it can be traced
from Fort Hall, Idaho, to Cumberland, Wyo. Name Portneuf is retained,
but in present paper names Ross Fork and Fort Hall are not used.

Named for old Fort Hall, the site of which is in valley of Lincoln Creek,
which appears on some maps as Fort Hall Creek. Formation occupies
a prominent ridge along north side of valley.

tFort Hays division or Group*
Upper Cretaceous: Western Kansas.

Original reference: B. F. Mudge, 1876, U.S. Geol. and Geog. Survey Terr.
Bull. 2, p. 218-221.

Named for old Fort Hays, Ellis County.

Fort Hays Limestone Member (of Niobrara Formation)?

Upper Cretaceous: Western Kansas, eastern Colorado, northeastern New
Mexico, and southeastern South Dakota.

Original reference: S. W. Williston, 1893, Kansas Acad. Sci. Trans., v. 13,
p. 108-109.

R. L. Griggs, 1948, New Mexico Bur. Mines Mineral Resources Ground-
Water Rept. 1, p. 30-31. Described in Colfax County, N. Mex., where it
underlies Smoky Hill marl member and overlies Carlile shale. Consists
of seven or eight limestone beds that are separated by beds of calcareous
shale. Thickness 15 to 20 feet. Believed to be equivalent to part of
Timpas limestone of previous usage.

B. J. Bolin, 1952, South Dakota Acad. Sci. Proc., v. 31, p. 190. Geographic-
ally extended into southeastern South Dakota. It is difficult to distin-
guish Fort Hays and Smoky Hill members on lithologic basis, but, this
investigation demonstrated that they could be distinguished on basis of
microfossils. Thickness of Fort Hays varies from 50 to 80 feet.

R. B. Johnson and J. G. Stephens, 1954, U.S. Geol. Survey Oil and Gas Inv.
Map OM-146. Described in La Veta area, Huerfano County, Colo., where
it crops out as prominent hogback on flanks of Greenhorn anticline.
Consists of thick beds of light-gray chalky limestone alternating with
thin interbeds of gray calcareous shale. Average thickness 60 feet.
Underlies Smoky Hill marl member ; overlies Codell sandstone member of
Carlile shale.

M. A. Jenkens, Jr., 1957. Rocky Mountain Assoc. Geologists Guidebook to
the geology of North and Middle Parks basin, Colorado, p. 53, pl. 1.
Described in Red Dirt area, Grand County, Colo., where it is about 14
feet thick; underlies Smoky Hill member ; overlies Codell sandstone here
included in the Benton because Graneros, Greenhorn, and Carlile cannot
be distinguished in this area. Believed that names Fort Hays and
Smoky Hill have priority over terms Timpas and Apishapa; use of the
former terms would help standardize Niobrara terminology in west-
central Colorado.
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J. M. Jewett, 1959, Graphic column and classification of rocks in Kansas:
Kansas Geol. Survey. Shown on chart as Fort Hays limestone member
of Niobrara chalk. Underlies Smoky Hill chalk member; overlies Codell
sandstone.

Named for old Fort Hays, well-known landmark in western Kansas.

Fort Hunter Sandstone Member (of Mahantango Formation)
Middle Devonian: Central Pennsylvania.

Bradford Willard, 1939, in Bradford Willard, F. M. Swartz, and A. B.
Cleaves, Pennsylvania Geol. Survey, 4th ser., Bull. G-19, p. 138, 139, 164,
165 (fig. 38), 180-182. Thin, very hard dark-gray rusty-weathering
sandstone. At type locality, unit is interbedded in more shaly lower part
of Montebello sandstone facies of the Mahantango. Occurs near base of
Skaneatels facies of Mahantango from Perry County east of the Schuyl-
kill River. Thickness about 5 feet. Was called Rockville by Willard
and Cleaves (1938), but that name is preoccupied.

Type locality : Southernmost quarry at Rockville, Dauphin County. Named
for Fort Hunter, 4 miles north of Harrisburg.

Fort Johnson Member (of Tribes Hill Formation)

Lower Ordovician (Lower Canadian) : East-central New York.

D. W. Fisher, 1954, Geol. Soc. America Bull.,, v. 65, no. 1, p. 76 (fig. 2),
84-85. Name proposed for basal member of formation in Mohawk Valley.
Breccia of dolomite cobbles or a sandstone stratum commonly forms base.
Lower part is predominantly dolomite (dolomisiltite and dolomarenite).
Above is a transition zone of calcite dolomite and dolomitic limestone.
Upper part is primarily thick-bedded white-weathering blue-black dolo-
mitic calcilutite in which irregular buff-weathering dolomite patches
stand out in relief. Thickness 28 feet at type locality where base is
concealed. Thickened extension of lower half of unit reaches 90 feet in
northeastern part of Amsterdam quadrangle; this interval, when traced
into Saratoga Springs area, is coextensive with Gailor dolomite. Under-
lies Palatine Bridge member (new) and is overlapped by it northward;
contact gradational west of Cranesville and unconformable to the east.
Overlies an unnamed dolomite, usually conformably.

Type locality : Abandoned quarry and West Shore Railroad cut 2 miles east
of Fort Hunter, Montgomery County. Named for village of Fort Johnson
on north side of Mohawk River northeast of Fort Hunter.

Fort Kent Shale
Lower Devonian: Northern Maine, and northwestern New Brunswick,
Canada.
0. O. Nylander, 1940, Geological formations of the St. John River valley,
northern Maine and New Brunswick; Caribou, Maine, privately printed,
p. 3-4. Name proposed for distorted, folded beds of shale. Overlies un-
named sandstone.
Crops out in vicinity of hill in southern part of town of Fort Kent about
1% miles northwest of Daigle post office, Aroostook County, Maine.
Well-exposed in village of Edmunston and along road to St. Basil, New
Brunswick, Canada.
tFort Knox Sandstone*
Pennsylvanian: Southwestern Indiana.
Original reference: J. Collett, 1874, Indiana Geol. Survey 5th Rept., p. 323.
Named for Fort Knox, Knox County.
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Fort Littleton Formation (in Portage Group)®
Upper Devonian: Eastern and central Pennsylvania.

Original reference: Bradford Willard, 1935, Geol. Soc. America Bull,, v.
46, no. 8, p. 1199, 1218.

Bradford Willard in Bradford Willard, F. M. Swartz, and A. B. Cleaves,
1939, Pennsylvania Geol. Survey, ser. 4, Bull. G 19, p. 210-218. Summary
discussion. Underlies Chemung group or Catskill facies group; overlies
Rush formation. Since there is a definite line of separation between
Burket member of the Rush and Harrell member of the Fort Littleton,
use of terms Fort Littleton and Rush in sense of formations is conven-
ient.

G. A. Cooper and others, 1942, Geol. Soc. America Bull,, v. 53, no. 12, pt. 1,
chart 4. Stratigraphically restricted; Parkhead sandstone is shown as
distinet unit overlying Fort Littleton formation, not a member of the
latter.

H. H. Arndt and others, 1959, Geol. Soc. America Guidebook Pittsburgh
Mtg., p. 3. Fort Littleton contains Trimmers Rock sandstone, Brallier
shale, and Harrell shale members.

Named for Fort Littleton, a village in northeastern part of Fulton County.

Fort Logan Beds?
Miocene, lower : Western central Montana.

Original reference: E. Douglas, 1903, Carnegie Mus. Annals, v. 2, p.
150-151.

W. T. Thom, Jr., 1957, Billings Geol. Soc. Guidebook, 8th Ann. Field Conf.,
p. 11 (table 1). Name appears on generalized stratigraphic section for
Crazy Mountain Bagin and nearby areas. Underlies Deep River beds,
together the two units are dated as middle and upper Miocene.

Named for military post in Meagher County near which beds are best
exposed.

Fort Mountain Gneiss
Precambrian: Northwestern Georgia.

A. S. Furcron, K. H. Teague, and J. L. Calver, 1946, (abs.) Geol. Soc.
America Bull,, v. 57, no. 12, pt. 2, p. 1195. Thrust faults supplementary
to the mapped overthrust, which separates the eastern crystalline block
from known Paleozoic sediments of the Great Valley, bring up a Pre-
cambrian biotite augen gneiss, Fort Mountain gneiss, intruded by granite,
upon which Ocoee rocks are unconformable. Tale deposits and associated
schists, Cohutta schist, occur in upthrust block of Fort Mountain gneiss
but not in the Ocoee series.

A. 8. Furcron and K. H. Teague, 1947, Georgia Geol. Survey Bull. 53, p. 9-11,
pl. 1. Fort Mountain gneiss, as mapped, is a complex of igneous and
metamorphic rocks which contains numerous bodies of Corbin granite
and Cohutta schist. Intruded by Corbin granite. Derivation of name
given.

G. W. Stose and A. J. Stose, 1949, Geol. Soc. America Bull., v. 60, no. 2, p.
277-278. Fort Mountain (granite) gneiss forms narrow belt 4 to 5
miles long on west slope of Fort and Cohutta Mountains and lies south
of Holly Creek embayment of Cartersville thrust block. Hayes (U.S.
Geol, Survey Dalton folio, unpub.) states that the gneiss is overlain by
basal arkosic conglomerate, black slate, graywacke, and conglomerate.
Lower part of sedimentary series that overlies the granite gneiss should
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be Hurricane graywacke (new). Fort Mountain gneiss considered a
hybrid rock and regarded as part of injection complex below Ocoee series.
Named from Fort Mountain, Murray County. Crops out in two distinct
belts in the Fort and Cohutta Mountain district, east of Chatsworth.

Fort Niobrara Formation*

Pliocene : Nebraska, Colorado, and Wyoming.

Original reference: H. F. Osborn, 1909. U.S. Geol. Survey Bull. 361, p. 115.

F. W. Johnson, 1936, Am. Jour. Sci., 5th, v. 31, p. 469. Name Valentine has
priority over Fort Niobrara formation.

F. W. Walker, 1938, Am. Jour. Sci., 5th, v. 36, no. 213, p. 215, 219. Pro-
posed to consider terms Fort Niobrara and Niobrara River as obsolete
and incompatible to good geologic nomenclature. Name Valentine beds
should be retained and applied to lower 175 to 225 feet of unconsolidated
sands of Ogallala formation in Valentine area.

Type locality: On Niobrara River, near Fort Niobrara, Cherry County,
Nebr.

Fort Payne Chert! or Formation

Lower Mississippian: Northern and eastern Alabama, northwestern
Georgia, Kentucky, northeastern Mississippi, and Tennessee.

Original reference: E. A. Smith, 1890, Alabama Geol. Survey Rept on
Cahaba coal field, p. 155-156, sec. opposite p. 152, map.

H. J. Klepser, 1937, Ohio State Univ. Abs. Doctors’ Dissert. 24, p. 182.
Formation, in Eastern Highland Rim area, includes a northern facies,
Greasy Creek, and a southern facies, Short Mountain (both new).

P. B. Stockdale, 1939, Geol. Soc. America Spec. Paper 22, p. 52-54. Re-
ferred to as formation. Term Fort Payne has been used in many ways
since its original definition by Smith (1890). As presently used in
Tennessee, restricted to the characteristically cherty strata between
Chattanooga shale (or Maury or New Providence, if present) and the
so-called Warsaw formation. Age of top and bottom of unit varies with
locality : main mass of unit is primarily of Keokuk age. Maximum
thickness in Tennessee about 275 feet. Includes Greasy Creek facies
and Short Mountain facies.

J. M. Weller and others, 1948, Geol. Soc. America Bull., v. 59, no. 2, chart 5
(columns 86-88, 90, 92-94). Shown on correlation chart as Osagean.

John Rodgers, 1953, Tennessee Div. Geology Bull. 58, pt. 2, p. 106-108, pt. 1,
pls. Grainger formation is recognized in belts southeast of Whiteoak
Mountain and Wallen Valley faults, and Fort Payne chert in those north-
west, except that belt along Cumberland escarpment northeast of Jacks-
boro fault is shown as grading from Fort Payne chert near La Follette
to Grainger formation near Cumberland Gap. Thickness 100 to 200 feet.

A. T. Allen and J. G. Lester, 1953, Georgia Geol. Survey Bull. 60, p. 192,
193. Columnar section at Little Sand Mountain, Ga., shows Fort Payne
chert, 390 feet thick, overlies Chattanooga shale and underlies St. Louis
limestone.

G. T Malmberg and H. T. Downing, 1957, Alabama Geol. Survey County
Rept. 3, p. 16 (table 3), 34-39. 'Chert crops out in northwestern Madison
County over area of about 50 square miles. Thickness (determined from
well logs) 95 to 160 feet. Unconformably overlies Chattanooga shale;
conformably underlies Tuscumbia limestone. Osage.

Named for development at Fort Payne, De Kalb County, Ala.



1398 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Fort Pena Formation?

Middle Ordovician: Southwestern Texas.

Original reference: P. B. King, 1931, Am. Assoc. Petroleum Geologists Bull,,
v. 15, no. 9, p. 1066, 1070.

T. S. Jones, 1953, Stratigraphy of the Permian basin of West Texas: West
Texas Geol. Soc., p. 7-8. Age given as Middle Ordovician.

W. B. N. Berry, 1960, Texas Univ. Bur. Econ. Geology Pub. 6005, p. 20-23.
In the Solitario and old Jones Ranch areas, Alsate shale is not present
between characteristic limestones of Marathon limestone and Fort Pena
formation; in its place is white to buff quartzose sandstone 20 to 50
feet thick herein named Rodriquez Tank sandstone. Underlies Woods
Hollow shale. Graptolite fauna discussed.

Type locality : On ridge directly north of old ¥ort Pena Colorada, Brewster
County.

Fort Plain’
Fort Plain Shale Member (of Canajoharie Shale)

Fort Plain zone (of Fairfield Member of Canajoharie Formation)

Middle Ordovician: Bastern New York.

Original reference: Rudolf Ruedemann and G. H. Chadwick, 1935, Science,
new ser., v. 81, no. 2104, p. 400.

Rudolf Ruedemann, 1947, Geol. Soc. America Mem. 19, p. 119. Referred to
as Fort Plain shale member of Canajoharie. TUnderlies Chuctenunda
shale member.

Marshall Kay, 1953, New York State Mus. Bull. 347, p. 57-58. Uppermost
zone of Fairfield member. Composed of silty shale at Canajoharie, but
of black shale along West Canada Creek. Underlies Utica shale; over-
lies rocks of Dolgeville facies in Little Falls and southeastern Utica
quadrangles. Thin metabentonite occurs just above contact with Dolge-
ville in stream south of County Home, Utica quadrangle; thickness of
zone here at least 50 feet.

Type locality and derivation of name not given but may have been named
for Fort Plain, Montgomery County.

Fortress Mountain Formation
Lower Cretaceous: Northern Alaska.

W. W. Patton, Jr., 1956, in George Gryc and others, Am. Assoc. Petrolenm
Geologists Bull,, v. 40, no. 2, p. 219-221, figs. 2, 5. Consists of shale and
large percentage of coarse graywacke sandstone and conglomerate. Con-
glomerate and sandstone typically green to gray and composed chiefly of
chert, feldspar, and mafic igneous fragments in mudstone matrix. Beds
of coarse clastics several feet to more than 1,000 feet thick, and inter-
calated with dark gray soft clay and silt shale and gray to green silt-
stone. Thickness at type section, the thickest known section, approxi-
mately 10,000 feet; over most of foothills, less than 5,000 feet and
generally less than 3,000 feet. Locally overlies Okpikruak formation and
older rocks with angular discordance; overlies Tiglukpuk formation at
type locality. Succeeded stratigraphically possibly by part of Torok
formation and by Nanushuk group.

R. M. Chapman and E. G. Sable, 1960, U.S. Geol. Survey Prof. Paper 303-C,
p. 69-73, pls. 8§, 9, 18. Described in Utukok-Corwin region where it is
more than 4,400 feet thick and consists mostly of marine shale, siltstone,
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graywacke-type sandstone, and some conglomerate. No distinet contact
with overlying Torok formation exposed in mapped area. Rarly Cretace-
ous. N

Type section: A composite of several partial sections exposed along Kiruk-
tagiak River and on Castle Mountain. Named from exposures on For-
tress Mountain (lat 68°34/30’" N., long 152°58’ W.), where typically ex-
posed. Mapped over wide area in southern half of Arctic Foothills
province from Sagavanirktok River west beyond Kukpowruk River.

Fort Ridgely Granite (in Minnesota Valley Granite Series)

Precambrian: Southwestern Minnesota.

E. H. Lund, 1956, Geol. Soc. America Bull.,, v. 67, no. 11, p. 1482, 1483.
Pinkish-gray porphyritic granite with aligned phenocrysts 2 inches or
more in length that stand out prominently on slightly weathered surfaces.
Dark inclusions locally abundant, and where these are present the rock
resembles Morton gneiss but lacks typical contorted structure of the
Morton. May be a less contaminated and more massive facies of the
Morton.

Exposed in vicinity of Fort Ridgely State Park, Nicollet County.

Fort Riley Limestone (in Chase Group)?

Fort Riley Limestone Member (of Barneston Limestone)
Permian: Eastern Kansas, southeastern Nebraska, and central northern
Oklahoma.

Original reference: G. C. Swallow, 1866, Kansas Geol. Survey Prelim.
Rept., p. 14.

G. E. Condra and J. E. Upp. 1931, Nebraska Geol. Survey Bull. 6, 2d ser,,
p. 41. Uppermost member of Barneston formation (new).

R. C. Moore, 1936, Kansas Geol. Soc. Guidebook 10th Ann. Field Conf., p.
12 (fig. 4), 69 (fig. 45). Overlies Oketo shale member (new).

R. C. Moore and others, 1951, Kansas Geol. Survey Bull. 89, p. 44-45.
Limestone, light-gray and tan, massive and thin-bedded, with minor
amount of gray shale. Basal part contains thin, more or less shaly beds
that are overlain by massive “rim rock,” which contains fossil algae;
thin shaly beds and locally clay shale deposits occur in middle part;
upper strata rather massive but less so than the “rim rock.” Thickness
30 to 45 feet. TUnderlies Holmesville shale member of Doyle shale.
Wolfcamp series.

H. D. Miser and others, 1954, Geologic map of Oklahoma (1:500,000) : U.S.
Geol. Survey. Mapped as Fort Riley limestone in Chase group.

P. B. Greig, 1959, Oklahoma Geol. Survey Bull. 80, p. 111-114. Currently
considered to be top member of Barneston formation. Underlain in turn
by Oketo shale member and Florence limestone (Florence flint) member.
These subdivisions of Barneston have been traced across Kay County,
Okla. Between Kay and Pawnee Counties, Florence limestone member
disappears and only a noncherty limestone, here considered to be Fort
Riley member, extends southward as far as Pawnee County. In Kay
County, consists of about 31 feet of soft light-gray to buff limestone with
massive algal bed more than 10 feet thick occurring locally in lower
part. Overlies Matfield shale; underlies Doyle shale.

Named for Fort Riley, Geary County, Kans.
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tFort Scott coal series'
Pennsylvanian : Eastern Kansas.

Original reference: G. C. Swallow, 1866, Kansas Geol. Survey Prelim. Rept.,
p. 25-26.

Probably named for exposures at Fort Scott, Bourbon County.
Fort Scott Limestone! (in Marmaton Group)
Fort Scott Limestone (in Henrietta Group)

Fort Scott Limestone Member (of Henrietta Formation)®*

Pennsylvanian (Des Moines Series) : Bastern Kansas, western Missouri,
southwestern Iowa, and northeastern Oklahoma.

Original reference: G. C. Swallow, 1866, Kansas Geol. Survey Prelim. Rept.,
p. 25.

L. M. Cline, 1941, Am. Assoc. Petroleum Geologists Bull.,, v. 25, no. 1, .
25-26 (fig. 2), 36-37, measured sections. Basal formation in Henrietta
group. From Missouri River northward, formation includes parts of
three cyclothems. At type section, southeastern Kansas, formation is
predominantly limestone, but, northeastward in Missouri, shale becomes
increasingly prominent, and, in latitude of Missouri River, shale is
predominating rock type; if formation has been correctly traced, there
are three limestone members which persist into Iowa. In ascending
order, these limestones are called by Missouri Survey the lower Fort
Scott (“Mulky cap rock”), the “Rhomboidal,” and upper Fort Scott
“Lexington bottom-rock’”). These limestones are herein named (ascend-
ing) Blackjack Creek, Houx, and Higginsville, Underlies Labette shale;
overlies Cherokee shale (group).

J. M. Jewett, 1941, Kansas Geol. Survey Bull. 38, pt. 11, p. 302-309. Cline
(1941) named lower member the Blackjack Creek, the upper, the Hig-
ginsville, and a thin limestone that occurs between them, the Houx.
Name Little Osage shale is here proposed for beds between Blackjack
Creek and Higginsville limestones, and Houx limestone is considered
bed in Little Osage shale. Bennett (1896, Kansas Univ. Geol. Survey,
v. 1) probably regarded exposure in cut a short distance east of Missouri
Pacific Railway station in Fort Scott as type exposure; a better type
exposure is herein designated. Thickness at this exposure 273 feet.
Overlies Cherokee shale; underlies Labette shale.

H. 8. McQueen, 1943, Missouri Geol. Survey and Water Resources, 24 ser.,
v. 28, p. 93-96, measured sections, pl. 7. F¥ort Scott, in east-central
Missouri, consists of alternating beds of shale and limestone below
which there is section of shale, base of which is marked by a sandstone,
the Squirrel. Although the Squirrel is usually placed in upper part of
Cherokee, it is believed that more detailed work will show that it be-
longs at base of Henrietta group. Unconformably overlies Lagonda shale
of Cherokee group. Thickness in Callaway County about 54 feet.

J. R. Clair, 1943, Missouri Geol. Survey and Water Resources, 2d ser.,
v. 27, pl. 1. Columnar section, Jackson and Cass Counties, shows forma-
tion includes (ascending) Blackjack Creek limestone, Houx limestone,
Backwater [Blackwater] Creek shale (new), and Higginsville limestone
members. Overlies Lagonda sands and shales; underlies Labette shale.
Henrietta group.

F. C. Greene and W. V. Searight, 1949, Missouri Geol. Survey and Water
Resources Rept. Inv. 11, p. v (fig. 1), 56 Name Henrietta group sup-
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pressed. Fort Scott reallocated to Marmaton group Missouri. Includes
(ascending) Blackjack Creek limestone, Little Osage, and Higginsville
limestone members. Little Osage member includes (ascending) Houx
limestone, Blackwater Creek shale, and Flint Hill sandstone (new).
Underlies Labette formation.

W. B. Howe, 1951, Am. Assoc. Petroleum Geologists Bull, v. 35, no. 9,
p. 2093. Breezy Hill limestone member of Cherokee formation seems
rather consistently to have been identified as lower Fort Scott in north-
ern Oklahoma, whereas the true lower Fort Scott limestone (Blackjack
Creek) of type area is actually the next limestone unit above the
Breezy Hill. Lithologically, the Breezy Hill in northern Oklahoma is
very much like lower Fort Scott limestone of type region, and the true
lower Fort Scott (Blackjack Creek) has developed a somewhat different
lithology.

M. C. Oakes, 1952, Oklahoma Geol. Survey Bull. 69, p. 20-25, pl. 1. De-
scribed in Tulsa County. According to present usage, term Fort Scott
is applied to two limestones and an intervening shale at type locality
where aggregate thickness is about 30 feet. Formation maintains its
tripartite character southward into Oklahoma, but upper limestone mem-
ber does not extend south of T. 25 N., R. 16 E., southeastern Nowata
County. Lower limestone member extends southward beyond Tulsa
County and is overlain, at least locally by middle shale member. These
two members are not more than 10 feet thick in most exposures south
of Arkansas River. Conformably overlies Senora formation; conform-
ably underlies Labette shale.

W. V. Searight and others, 1953, Am. Assoc. Petroleum Geologists Bull,,
v. 37, no. 12, p. 2748 (fig. 1). Fort Scott formation, Marmaton group,
shown on northern midcontinent composite stratigraphic section above
Excello formation, Cabaniss group.

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15,
p. 33, fig. 5. Fort Scott has not been completely differentiated in Iowa,
but the following members have been identified (ascending) : Blackjack
Creek limestone, Summit coal, Houx limestone, and Higginsville lime-
stone. Shale section underlies Higginsville; this interval is about 15
feet thick in Appanoose County and about 7 feet in Madison County.
Underlies ILabette shale; overlies Cherokee shale. Marmaton group.
Classification of Marmaton group used in this report is that agreed
upon by State Geological Surveys in northern midcontinent region
(Moore, 1948, Am. Assoc. Petroleum Geologists Bull, v. 82, no. 11).
Although Jowa Survey is not entirely in agreement on this classifica-
tion, it is used here for convenience of those who may be familiar with
grouping as used in other states of region.

Type exposure : Cement plant quarry NEY% sec. 19, T. 25 8., R. 25 E., north-
east of Fort Scott, Bourbon County, Kans.

iFort Scott Marble (in Cherokee Shale)?
Pennsylvanian: Eastern Kansas.

Original reference: G. C. Swallow, 1866, Kansas Geol. Survey Prelim,
Rept., p. 26.

Probably named for exposures at Fort Scott, Bourbon County.
iFort Scott marble series (in Cherokee Shale)!
Pennsylvanian : Eastern Kansas.
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Original reference: G. C. Swallow, 1866, Kansas Geol. Survey Prelim.
Rept., p. 26.
Probably named for exposures at Fort Scott, Bourbon County.

Fort Shafter (Schafter) Gravel'

Pleistocene (?) : Oahu Island, Hawaii.

Original reference: C. K. Wentworth, 1926, Bernice P. Bishop Mus. Bull.
30, p. 62, 64, 65-71.

G. A. Macdonald and D. A. Davis, 1956, in Jacques Avias and others,
Lexique Strat. Internat., v. 6, Océanie, fasc. 2, p. 82-83. TFort Schafter
gravel included by Stearns (1935, Hawaii Div. Hydrog. Bull. 1) in
older alluvium. TUnderlies lowest tuff of Honolulu volcanic series in
area northeast of Pearl Harbor. Pleistocene(?). Type locality.

Type locality : Bluff on edge of Fort Shafter Terrace overlooking Moanalau
Gardens and lower gorge of Moanalau Stream. South side of Koolau
Range about 17 miles west of Makapuu Head.

Fort Sill Limestone
Fort Sill Formation*
Upper Cambrian: Southern Oklahoma.
Original reference: E. O. Ulrich, 1932, Geol. Soc. America Bull. v. 43, no.
3, D. 742-747.
C. E. Decker, 1939, Oklahoma Geol. Survey Cire. 22, p. 16 (table 1), 20-
21, measured sections. Basal formation of Arbuckle group. Consists
chiefly of thin beds of limestone; thick beds occur at intervals. Thick-
nesses: 120 to 283 feet in Arbuckle Mountains; 224 to 369 feet in
Wichita Mountains. At type section, underlain by 44 feet of Honey
Creek limestone and overlain by conglomerates of Signal Mountain
formation. In Wichita Mountains, Fort Sill and Signal Mountain for-
mations are separated by about 200 feet of Royer dolomite; in Arbuckle
Mountains, separated by 675 to 771 feet of Royer.
H. D. Miser and others, 1954, Geologic map of Oklahoma (1:500,000) : U.S.
Geol. Survey. Mapped as Fort Sill limestone.
Type section: On west end of McKenzie Hill, in secs. 7 and 8§, T. 2 N., R.
12 W., Comanche County. Named for Fort Sill military post where
part of formation is exposed in quarry near south edge of post.
iFort Sill Series'
Tertiary (?) : Southwestern Oklahoma.
Original reference: T. B. Comstock, 1890, Texas Geol. Survey 1st Ann.
Rept., p. 322, 324, 328.
Named for Fort Sill, Comanche County.

(in Arbuckle Group)

TFort Smith Formation®
Pennsylvanian (Allegheny) : Western Arkansas.
Original reference: A. J. Collier, 1907, U.S. Geol. Survey Bull. 326, p. 12,
18-20, map.
Named for Fort Smith, Sebastian County.
Fort Stanton Shale*
Upper Cretaceous: Southern central New Mexico.
Original reference: G. H. Hansen, 1931, George Washington Univ. Bull,,
Summ. Theses 1925-1928, p. 84.
Near Fort Stanton Reservation, Sierra Blanca region.
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Fort Thompson Formation*

Pleistocene: Southern Florida.

Original reference: E. H. Sellards, 1919, Florida Geol. Survey 12th Ann.
Rept., p. 71-72, 75, 76, 118.

J. R. DuBar, 1957, Illinois Acad. Sci, Trans., v. 50, p. 192 (table 1);
1958, Gulf Coast Assoc., Geol. Soc. Trans., v. 8, p. 133, 135, 144-147.
Includes Coffee Mill Hammock marl member above and Okaldakoochee
marl member (new). Overlies Caloosahatchee marl and where that
unit is absent rests on Tamiami formation. Underlies Pamlico forma-
tion or Lake Flirt marl.

J. R. DuBar, 1958, Florida Geol. Survey Bull. 40, p. 38, 64-71, 82-83, 85,
122-136, 142-144. Represented along Caloosahatchee River by thin suec-
cession of alternating fresh-water and marine marls that bear uncon-
formable relationship to underlying Caloosahatchee. Downstream from
Fort Denaud where Caloosahatchee is absent, Fort Thompson beds rests
on Tamiami formation. Overlying beds are unconformable and belong
either to Pamlico formation or Lake Flirt marl. Maximum thickness
about 8 feet. Marine sediments are subdivided into Chalmys bed and
Coffee Mill Hammock marl. Fresh-water deposits are interbedded with
marine sediments. Wisconsinan.

Typically exposed at Fort Thompson, just below Goodno’s Landing.

srtune Iormation

\Devonian: Southwestern Missouri.

J. G. Grohskopf, E. L. Clark, and S. P. Ellison, Jr., 1943, Missouri Geol.
Survey and Water Resources 62d Bienn. Rept., app. 4, p. 9-15. Name
applied to the sequence of sandstone, chert, and limestone which inter-
venes between Cotter dolomite below and Sylamore sandstone above.
Thickness at type section 6 feet. Locally, the Compton or Chattanooga
may lie on the Fortune.

Type section: NE% SW¥%4SW14 sec. 4, T. 23 N., R. 26 W., Barry County.
Name derived from Fortune Branch. Formation restricted in its out-
crops to eastern ome-fourth of Cassville quadrangle and western one-
fourth of Shell Knob quadrangle, an area of approximately 100 square
miles.

Fortune Lakes Slate (in Paint River Group)

Precambrian (Animikie Series): Northern Michigan.

H. L. James, 1958, U.S. Geol. Survey Prof. Paper 314-C, p. 30 (table 1),
39. Uppermost formation in group. Consists mostly of slate and minor
graywacke, with characteristic thin beds (10 feet or less) of course
massive graywacke about 300 feet above the base; sideritic slate is
present in some areas between Crystal Falls and Alpha; one exposure
near Fortune Lakes contains oxidized chert-sideritic rock (iron forma-
tion). Aggregate thickness probably at least 4,000 feet. Overlies
Stambaugh formation (new).

Main areas of exposure are between Crystal Falls and Fortune Lakes, and
in the area between Alpha and Brule, Iron County. Name derived from
Fortune Lakes.

Fort Union Formationt

Fort Union Group or Series

Upper Cretaceous and Paleocene: North Dakota, northwestern Colorado,
Montana, South Dakota, and Wyoming. ‘
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Original reference: ¥. B. Meek and F. V. Hayden, 1862, Philadelphia
Acad. Nat. Sci. Proc., v. 13, p. 433.

W. G. Pierce, 1936, U.S. Geol. Survey Bull. 847-B, p. 57-G4. Formation, in
Rosebud coal field, Montana, comprises Lebo shale member below and
Tongue River member above. Overlies Lance formation. Eocene.

G. G. Simpson, 1937, U.S. Natl. Mus. Bull. 169, 287 p. Fort Union group
in Crazy Mountain field, Montana, comprises Lebo formation below and
Melville formation (new) above. Thickness about 6,350 feet. Overlies
Bear formation (new). Paleocene. Mammalian faunas described.

A. J. Collier and M. M. Knechtel, 1939, U.S. Geol. Survey Bull. 905, p.
11-12, pls. 1, 3. Formation is about 1,000 feet thick in McCone County,
Mont. Comprises Lebo shale member below and Tongue River mem-
ber above. Overlies Lance formation. Eocenc.

G. L. Jepsen, 1940, Am. Philos. Soc. Proc., v. 83, no. 2, p. 231-238. Term
Polecat Bench formation proposed to replace term “Fort Union” in .
vicinity of Polecat Bench, Park County, Wyo.

Erling Dorf., 1940, Geol. Soc. America Bull,, v. 51, no. 2, p. 213-236. Dis-
cussion of relationship between floras of type Lance and TFort Union
formations. Paleobotanical evidence supports known vertebrate evi-
dence in placing boundary between true Lance and the “Fort Union”
at base of nondinosaur-bearing Tullock, Ludlow, or Bear formations or
their equivalents; that is, at top of Triceratops-bearing Hell Creek or”~
Lance formations as originally defined. Table of proposed revigion
shows Tort Union group comprises Tullock formation (equivalent to
Ludlow formation and Cannouball marine member) in lower part, and
several formations (not discussed) in upper part. Overlies Lance forma-
tion (equivalent to Hell Creek formation). Paleocene.

H. E. Wood 2d and others, 1941, Geol. Soc. America Bull, v. 52, no. 1, p.
20, pl. 1. Referred to as Fort Union series or group. Paleocene.

W. M. Laird and R. H. Mitchell, 1942, North Dakota Geol. Survey Bull.
14, p. 16-23, measured sections. Group, in southern Morton County,
comprises Ludlow, Cannonball, and Tongue River formations. Over-
lies Hell Creek formation. Paleocene.

W. E. Benson and W. W. Laird, 1947, (abs.) Geol. Soc. America Bull.,
v. 58, no. 12, pt. 2, p. 1166-1167. Formation in North Dakota; under-
lies Golden Valley formation (new).

R. W. Brown, 1948, Am. Assoc. Petroleum Geologists Bull,, v. 32, no. 7,
p. 1265-1274. Recent paleontologic and stratigraphic evidence points
toward retention of Sentinel Butte shale within Fort Union formation
of Paleocene series. Unit has been considered by some geologists to be {
of Wasatch (Eocene) age.

‘W. D. Johnson, Jr., and R. P. Kunkel, 1954, U.S. Geol. Survey Oil and
Gas Inv. Map OM-148. Formation in Oliver and Mercer Counties, N.
Dak., is about 500 feet thick, underlies Golden Valley formation and
overlies Cannonball formation.

C. P. Ross, D. A. Andrews, and I. J. Witkind, 1955, Geologic map of
Montana (1:500,000) : U.S. Geol. Survey. Formation, as mapped, in-
cludes Tongue River, Lebo shale, and Tullock members.

P. R. May, 1954, U.8. Geol. Survey Bull. 995-G, p. 267-268. Described in
Wibaux area, Montana and North Dakota, where it comprises Ludlow,
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Tongue River, and Sentinel Butte members. Conformably overlies Upper
Cretaceous Hell Creek formation.

W. J. Mapel, 1959, U.S. Geol. Survey Bull. 1078, p. 60-62, pls. Formation,
in Buffalo-Lake De Smet area, Wyoming, consists of nonmarine sand-
stone, shale, and conglomerate which overlies Lance formation and un-
derlies Kingsbury conglomerate member of Wasatch formation. In west-
central part of area, formation is divided into two members by an
angular unconformity, beneath which as much as 2,600 feet of strata in
middle and lower parts of formation may locally have been removed
by erosion. Thickness about 3,900 feet south of Buffalo.

Named for exposures at old Fort Union, near mouth of Yellowstone River,
later called Fort Buford and now town of Buford, McKenzie County,
N. Dak.

Fort Wallace Ash Bed (in Ash Hollow Member of Ogallala Formation)

Pliocene: Northwestern Kansas.

Ada Swineford, J. C. Frye, and A. B. Leonard, 1955, Jour. Sed. Petrology,
v. 25, no. 4, p. 244 (fig. 1), 253-254. Name applied to volcanic ash bed.
At type locality 1% feet thick. Occurs 29 feet above Ogallala-Pierre
shale contact and 65% feet below top of the “algal limestone.” Lies

stratigraphically above Rawlins ash bed (new) and below Fort Wallace
ash bed (new).

Named for exposures south of old Fort Wallace in tributary canyons
along south side of Smoky Hill River valley in west line of SW14 sec.
7, T. 14 8., R. 38 W., Wallace County.
Fort Washington®*
Eocene: Southern Maryland.

Original reference: T. A. Conrad, 1830, Acad. Nat. Sci. Philadelphia Jour.,
v. 6, p. 205-217.

Fort Washington and vicinity, Prince Georges County.

Fort Washington Gneiss*
Precambrian: New York.

Original reference: R. P. Stevens, 1867, New York Lyc.,, Nat. History
Annals, v. 8, p. 116-120.

Occurs in and around Fort Washington Park.

Fort Worth Limestone! 1

Fort Worth Formation { (in Washita Group)

Fort Worth Limestone Member (of Georgetown Limestone)

Lower Cretaceous (Comanche Series): Central and eastern Texas, south-
western Arkansas, and central southern and southeastern Oklahoma.

Original reference: R. T. Hill, 1889, Texas Geol. Survey Bull, 4, p. xiv,
xxi, xxii.

L. W. Stephenson and others, 1942, Geol. Soc. America Bull,, v. 53, no. 3,
chart 9. Correlation chart shows Fort Worth limestone above Duck
Creek formation and below Denton clay member of Denison formation.

R. W. Imlay, 1944, U.S. Geol. Survey Oil and Gas Inv. Prelim. Chart 3.
Correlation chart shows Fort Worth limestone above Duck Creek lime-
stone and below Denton clay. [Denison formation abandoned and mem-

774-954—vol. 1—86——89
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bers raised to formation rank.] Washita group, Comanche series,
Lower Cretaceous.

D. L. Frizzell, 1954, Texas Univ. Bur. Econ. Geology Rept. Inv. 22, p.
26-27, table 4. Foraminifera of formation described.

W. J. Fox and O. N. Hopkins, Jr., 1960, Baylor Geol. Soc. Guidebook 5th
Field Conf., p. 88, 91. In central Texas, considered member of George-
town limestone. Overlies Duck Creek limestone member and underlies
Denton shale member.

B. F. Perkins, 1960, Geol. Soc. America Mem. 83, p. 9 (fig. 3), 12 (fig. 4),
27-29, pl. 2. Limestone described in Tarrant County, Tex., where it is
about 32 feet thick and consists of regularly alternating dense gray
limestone beds, 6 to 12 inches thick, and gray marls, 2 feet or less in
thickness. Apparently conformable with underlying Duck Creek forma-
tion and overlying Denton marl member of Denison formation. Washita
group.

Named for exposures at Fort Worth, Tarrant County, Tex.

Fortymile Granite'
[Precambrian] : Bastern Alaska.
Original reference: J. . Spurr, 1898, U.S. Geol. Survey 1Sth Ann. Rept.,
pt. 3, p. 135, 137,
Fortymile district.

{Fortymile Group'

{Fortymile Series'
Precambrian and Paleozoic: Central eastern Alaska.
Original reference: J. C. Spurr, 1898, U.S. Geol. Survey 18th Ann. Rept.,
pt. 3, p. 145-155.
Named for exposures along canyonlike valley of Fortymile Creek.

Fossil Creek Volcanics!

Middle Ordovician : Northeastern Alaska.

Original reference: J. B. Mertie, Jr., 1936, U.S. Geol. Survey Bull. 872.

J. T. Dutro, Jr., and T. G. Payne, 1957, Geologic map of Alaska
(1:2,500,000) : U.S. Geol. Survey. Appears on map legend.

Typically exposed in White Mountains, about 50 miles north of Fairbanks,
where they crop out just north of Fossil Creek, in belt about 40 miles
long, Yukon-Tanana region.

Fossil Lake Formation®

Pleistocene : Central southern Oregon.

Original reference: W. D. Smith, 1926, Oregon Univ. Commonwealth Rev.,
v. 8, p. 207-214.

Type locality : Fossil Lake, northern part of Lake County.

Fountain Formation?!
Pennsylvanian and Permian : Eastern Colorado and southeastern Wyoming.
Original reference: W. Cross, 1894, U.S. Geol. Survey Geol. Atlas, Folio 7.
A. K. Miller and H. D. Thomas, 1936, Jour. Paleontology, v. 10, no. 8, p.
723-724. Results of this study indicate that Fountain sandstone of
Colorado thins northward by continental overlap and that the Foun-
tain of Laramie Basin, which near Laramie interfingers with marine
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beds of the Casper, represents only upper part of type Fountain in
Colorado. The arkosic beds disappear north of Laramie and are re-
placed by marine beds of different lithology.

R. H. Beckwith, 1941, Geol. Soc. America Bull., v. 52, no. 9, p. 1451-1453.
Formation in Elk Mountain district, Carbon County, Wyo., is 150 feet
thick ; consists of red sandstone, shaly sandstones, white limestones, and
pink arkosic grits; partly marine. Overlies Madison limestone; under-
lies Tensleep sandstone. Unit here called Fountain lies between Madison
and Tensleep in same position as beds of comparable lithology and
thickness called Amsden in Rollins uplift (Dobbin and others, 1928,
U.S. Geol. Survey Bull. 796). Pennsylvanian.

G. E. Condra, E. E. Reed, and O. J. Scherer, 1940, Nebraska Geol. Survey
Bull. 13, p. 2 (fig. 2), 35, 44. Includes Fairbank tongue.

L. W. LeRoy, 1946, Colorado School Mines Quart., v. 41, no. 2, p. 14 (fig. 3),
15 (table 1), 16-24. Described in Golden-Morrison area, where it is 760
to 1,130 feet thick and consists typically of red, arkosic sandstones,
conglomerates, and minor beds of red, arenaceous mudstones. Rests
nonconformably on Precambrian gneisses and schists; underlies Lyons
formation. Upper Pennsylvanian.

K. P. McLaughlin, 1947, Am. Assoc. Petroleum Geologists Bull., v. 81, no.
11, p. 1937-1968. Described in Colorado Springs quadrangle where it
consists of thick series of red irregularly bedded coarse-grained arkosic
sandstones and conglomerates sparsely interbedded with thin shales and
locally fossiliferous. Greatest known thickness is at type locality where
nearly 4,400 feet of red sandstones and conglomerates are exposed in
valley of Fountain Creek between Manitou and West Colorado Springs.
Paleozoic exposures are cut out for distance of about 10 miles along
mountain front by overthrusting along Cheyenne Mountain thrust. As
result, Fountain exposures in Manitou embayment are separated from
those in southwestern part of quadrangle. In latter area, thickest sur-
face exposures are of order of 1,500 feet. Rests on Glen Eyrie forma-
tion in most of Manitou embayment. In southwestern part of quad-
rangle, Fountain overlies older Paleozoic formations with angular
unconformity or rests directly on eroded Precambrian rocks. Along
Little Bear Creek is in contact with Ordovician Manitou dolomite and
Harding sandstone and Mississippian Madison limestone; south of Little
Bear Creek rests on Pikes Peak granite. Underlies Lyons sandstone.

T. 8. Lovering and E. N. Goddard, 1950, U.S. Geol. Survey Prof. Paper
223, p. 33-34. Lower part of Pennsylvanian along eastern side of Front
Range is Fountain formation. Maximum thickness about 4,500 feet near
Colorado Springs where it includes Glen Eyrie shale member at base.
In northern part of Colorado, underlies Ingleside formation; underlies
Lyons sandstone south of Loveland.

J. C. Maher, 1950, U.S. Geol. Survey Oil and Gas Inv. Prelim. Chart 39.
In Pueblo County, Colo., overlies Beulah limestone.

S. L. Pederson, 1953, Wyoming Geol. Assoc. Guidebook 8th Ann. Field
Conf., p. 18-21, 23. Boundary between Permian and Pennsylvanian
systems has been determined on paleontological evidence in Gilmore
Canyon section, Albany County, Wyo., (Thomas and Thompson, 1953,
Wyoming Geol. Survey Bull. 46) and if projected into the other section
it seems possible that upper part of Fountain formation may be Permian
in age.
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Typically developed on Fountain Creek below Manitou Springs in Colo-
rado Springs quadrangle, and at head of same stream in northeastern
corner of Pikes Peak quadrangle.

Fountain Peak Rhyolite

Miocene( ?) : Southern California.

J. C. Hazzard, 1954, California Div. Mines Bull. 170, chap. 4, p. 33, pl. 2.
Includes at least two intrusive facies and an unknown amount of
Dyroclastic material having general composition of rhyolite vitric tuff.

Occurs in northern Providence Mountains, San Bernardino County. Forms
main intrusive mass around Fountain Peak, as well as dike system that
extends therefrom.

Fourmile Limestone (in Wreford Limestone)?

Permian: Southeastern Nebraska, eastern Kansas, and northern Oklahoma.

Original reference: G. BE. Condra and J. E. Upp, 1931, Nebraska Geol. Sur-
vey Bull. 6, 2d ser., p. 31.

Type locality : Head of a branch of Fourmile Creek, near Kansas-Nebraska
line, about 10% mile south and one-half mile east of Humboldt, Nebr.
Named for Fourmile Creek, in southwestern part of Richardson County,
Nebr.

tFourmile Sandstone Member (of Nelagoney Formation)*

Pennsylvanian (Missouri Series) : Northeastern Oklahoma.

Original reference: C. F. Bowen, 1918, U.S. Geol. Survey Bull. 686-D, p.
17-20.

U.S. Geological Survey has abandoned both the Nelagoney Formation and
the Fourmile Sandstone. The Fourmile is’equal to Cochahee Sandstone
member of Vamoosa Formation.

Named for exposures on the point south of Fourmile Creek in SW sec.
30, T. 24 N., R. 10 E., Osage County.

Four Mile Dam Formation (in Traverse Group)

Middle Devonian: Northeastern Michigan.

G. A. Cooper and A. S. Warthin, 1941, Washington Acad. Sci. Jour., V.
31, no. 6, p. 260. Tossiliferous limestone, which at its type section is
a part of a reef of uncertain thickness overlain unconformably by
Norway Point formation.

A. 8. Warthin, Jr.,, and G. A. Cooper, 1943, Am. Assoc. Petroleum Geologists
Bull, v. 27, no. 5, p. 579 (fig. 3), 587-589. Overlies Alpena limestone.
Includes Dock Street clay member at base. Thickness at type section

8 feet; thickness where Dock Street clay member is present about 16
feet. Included in Traverse group.

Type section: At Four Mile Dam on Thunder Bay River, Alpena County.
Fowkes Formation
Fowkes Formation (in Wasatch Group)®

Eocene, upper: Southwestern Wyoming and eastern Utah,

Original reference: A. C. Veatch, 1907, U.S. Geol. Survey Prof. Paper 56.

H. E. Wood 2d and others, 1941, Geol. Soc. America Bull, v. 52, no. 1,

p. 20, pl. 1. Tentatively assigned to late Paleocene (Tiffanian and
Clarkforkian).
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J. L. Tracey, Jr., and Steven 8. Oriel, 1959, Intermountain Assoc. Petro-
leum Geologists Guidebook 10th Ann. Field Conf., p. 128 (table 1), 129,
130. Formation, as defined by Veatch, and its lithologic equivalents to
the north in Fossil Basin are of late FEocene age and are youngest of
early Tertiary rocks yet found in basin. Formation appears to be valid
formation despite Veatch’s misconception regarding its stratigraphic
position (between Almy and Knight formations) and its erroneous in-
clusion in Wasatch group. His lithologies are accurate, and unit is
distinctive, recognizable, and mappable. Unit is cut by faults limited
in distribution. Formation is here removed from Wasatch group.
Separated from underlying Green River formation by unnamed unit
consisting of pink and green to red mudstone, sandstone, conglomerate,
and interbedded limestone.

A. J. Eardley, 1959, Intermountain Assoc. Petroleum Geologists Guidebook
10th Ann. Field Conf., p. 167. Fowkes formation was presumed by
Veatch to lie between Almy and Knight formations. He pointed out
hills on west side of Bear River valley northwest of Evanston as
locality where this relation could best be seen and recognized that in
other places the Fowkes is absent. Norwood tuff of early Oligocene age
(Eardley, 1944) had been traced from area east of Coalville anticline
nearly to HEvanston, Wyo., into tuffaceous outcrops labeled Fowkes by
Veatch. Reexamination of geologic map of Evanston area showed
Fowkes outcrops to be compatible with a post-Knight age, except those
on west side of Bear River. This area was revisited, and the conclu-
sion was reached that the contact is due to normal faulting. These
relations are deceptive because a red unit exists in tuffs adjacent to
fault, a gray unit exists on other side of fault in the red Knight, and
it appears from most ground positions that the Fowkes extends under
the Knight. Concluded that the Fowkes is Norwood and of early
Oligocene age. Name Fowkes has priority and is applied to all Nor-
wood outcrops.

Named for exposures at Fowkes Ranch, about 9 miles from Evanston,
Uinta County, Wyo.
Fowler Limestone'
Upper Ordovician: Southern Kentucky.

Original reference: A. F. Foerste, 1901, Geol. Soc. America Bull, v. 12,
p. 434.

Named for Fowlers Landing, Cumberland County.

Fox Member (of Santa Rosa Island Formation)
Pleistocene, upper : Santa Rosa Island, California.

P. C. Orr, 1950, Geol. Soc. America Bull, v. 71, no. 7, p. 1113, 1115-1116.
Consists of basal marine facies and overlying of calecareous clays, sand,
and eolianite. Sands have been dated at more than 33,000 years B. P.
Thickness about 10 feet. Overlies Garanon member (new) ; underlies
Tecolote member (new). Fox platform cuts both Garanon terrestrial
alluvium and Rincon shale.

Deposits occur in Caranon Canyon, Gasoline Alley (present head of Fox
Gulech), Skull Gulch, Tecolokito Canyon, Tecolote Canyon, and Deer
Gulch.
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Fox Canyon Member (of San Pedro Formation)
Pleistocene, lower: Southern California.

California State Water Resources Board, 1953 (revised 1956), California
State Water Resources Board Bull. 12, v. 2, p. B-80, B-103, pls. B-1C,
B-2. Basal member of formation. Consists of sand and gravel with
some clay and silt lenses; generally white or gray; irregularly bedded.
Thickness 100 to 400 feet. Overlies Grimes Canyon member (new) of
Santa Barbara formation.

T. L. Bailey, 1954, in Pacific Petroleum Geologist, v. 8, no. 9, p. 1. Mostly
gravel and coarse sand, the lower 200 to 500 feet of the formation.

R. G. Thomas and others, 1954, California Div. Mines Bull. 170, chap. 6,
p. 20, pls. 2, 6, 7. About 300 feet thick. Lies at or near base of forma-
tion.

Named from exposures in Fox Canyon, about 1 mile west of Bradley Road,
Ventura County.

Foxen Mudstone

Foxen Formation*

Pliocene, middle(?) and upper: Southern California.

C. ¥. Tolman, 1927, Econ. Geology, v. 22, no. 5, p. 459. Named on strati-
graphic column. Described as fine sandstone and diatomite 750 feet
thick. TUnderlies the lower Xernando; overlies Harris formation.
Pliocene.

W. P. Woodring, M. N. Bramlette, and K. BE. Lohman, 1943, Am. Assoc.
Petroleum Geologists Bull,, v. 27, no. 10, p. 1336 (fig. 1), 1340 (table
1), 1353-1355. Consists chiefly of mudstone and siltstone but includes .
fine-grained silty sandstone and fine-grained volcanic ash. Maximum
exposed thickness 800 feet (at type locality). In complete sections,
such as type region, gradationally overlies diatomaceous strata of
Sisquoc and grades upward into Cebada fine-grained member of Careaga
sandstone. Type region designated.

W. P. Woodring, M. N. Bramlette, and K. E. Lohman, 1943, Am. Assoc.
222, p. 10 (table), 3642. History of name given. Term mudstone used
as a more appropriate lithologic designation. As defined here, forma-
tion is not represented along Foxen Canyon, which furnished the name
and was presumably intended by proposers as the type region. Diato-
maceous strata along and near Foxen Canyon are now referred to the
Monterey shale and the upper part of Sisquoc. In most sections where
the Foxen is thick, typical diatomaceous strata of the Sisquoc forma-
tion are separated from typical Foxen strata by a transition zone
as much as 100 feet thick. Middle(?) and late Pliocene.

Type region. North slope of western Purisima Hills, Santa Maria district,
Santa Barbara County.

Fox Ford Bed (in Strawn Formation)?*

Pennsylvanian : Central Texas.

Original reference: N. F. Drake, 1893, Texas Geol. Survey 4th Ann. Rept.,
pt. 1, p. 374, 378.

D. A. Zimmerman and G. D. Glover, 1956, Soc. Econ. Paleontologists and
Mineralogists Permian Basin Sec. [Guidebook] Spring Mtg., p. 76.
Sandstone about 500 feet thick. Underlies Horse Creek clays and shales;
overlies bed No. 8 Strawn series.
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D. H. Eargle, 1960, U.S. Geol. Survey Prof. Paper 315-D, p. 58, pl. 27.
Drake (1893) separated rocks of Strawn group [division] into 20 units
of alternating sandstone and shale beds. He gave local names to these
units, or “beds” as he termed them, and numbered them from bottom
to top, 4 to 23. Only Drake’s name for upper unit, the Ricker, is in
common use today, and that name has been restricted to the base of
Drake’s Ricker bed.

Fox Hills Sandstone (in Montana Group)?

Fox Hills Formation

Upper Cretaceous: South Dakota, eastern Colorado, Montana, North
Dakota, and Wyoming.

Original reference: F. B. Meek and F. V. Hayden, 1862, Philadelphia
Acad. Nat. Sci. Proc., v. 13, p. 419, 427.

J. Henderson, 1920, Colorado Geol. Survey Bull. 19. Fox Hills sandstone,
in northeastern Colorado, includes Milliken sandstone member.

W. T. Thom, Jr., and C. BE. Dobbin, 1924, Geol. Soc. America Bull,, v. 35,
no. 3, p. 484-495. Includes Colgate member.

W. V. Searight, 1934, South Dakota Geol. Survey Rept., Inv. 22, p. 4-15.
In South Dakota, Fox Hills sandstone includes all beds between upper-
most transition beds of the Pierre and gumbo clays and gumbo sands of
lower Hell Creek member of Lance. In Stoneville coal area, Meade
County, formation is divided into four members, which consist of basal
member of alternating beds of shale and sandstone, sandstone member
with thin beds of shale, Stoneville member (new), and sandstone mem-
ber composed of thin interbedded shale. Thickness 435 to 465 feet.

C. H. Dane and W. G. Pierce, 1936, Am. Assoc. Petroleum Geologists Bull,,
v. 20, no. 10, p. 1312-1313. TFox Hills sandstone described in Denver
basin, Colorado, where it is 200 to 300 feet thick; overlies Pierre shale
and underlies Laramie formation. Consists, in lower part, of buff or
brown sandstone and sandy shale containing large gray to brown hard
sandy concretions and, in upper part, chiefly of soft, poorly consolidated
white sandstone.

Erling Dorf, 1938, (abs.) Geol. Soc. America Proc. 1937, p. 275; 1942,
Carnegie Inst. Washington Pub. 508, p. 1-78, pls. [preprint 1938]. Medi-
cine Bow formation of southern Wyoming and the so-called “Laramie”
formation of northwestern Colorado occupy similar stratigraphic posi-
tions above a marine sandstone which carries a distinctive Fox Hills
fauna, including the diagnostic Sphenodiscus lenticularis. This marine
sandstone, hitherto included in Medicine Bow or underlying Lewis shale,
is separated as distinct unit and referred to Fox Hills formation. Thick-
ness of Fox Hills 375 to 400 feet in Hanna basin, Wyoming; about 475
feet in northwestern Colorado.

R. E. Morgan and B. C. Petsch, 1945, South Dakota Geol. Survey Rept.
Inv. 49. p. 11-18. fig. 4. Described as formation in Dewey and Corson
Counties. Contains two identifiable units of almost pure sandstone but
two others that, over considerable part of area, are much less sandy in
character. Sandstone members are herein named Trail City (below)
and Timber Lake. Thickness 120 to 250 feet. Overlies Pierre forma-
tion; underlies Hell Creek formation.

S. P. Fisher, 1952, North Dakota Geol. Survey Bull. 26, p. 10-16. Most ex-
tensive of formations outcropping in Emmons County. Trail City and
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Timber Lake members recognized. These members pinch out eastward
and disappear between southwestern corner and center of county. Upper
160 to 230 feet of formation is series of gray to brown sands with thin
gray shales. It lies above Halymenites bench of Timber Lake member
and is capped by sandstone bed. Overlies Pierre formation; underlies
Hell Creek formation.

R. E. Stevenson, 1957, Areal geology of McIntosh quadrangle (1:62,500) :
South Dakota Geol. Survey. Xormation includes (ascending) Trail
City member, 65 feet thick; Timber Lake member, 20 to 25 feet; Bull-
head member (new), and Colgate member, 15 féet. Underlies Hell Creek
formation.

Named for exposures in Fox Ridge, northwestern Armstrong and south-
western Dewey County, 8. Dak.

Foys Limestone (in Allegheny Formation)*
Pennsylvanian: Western Pennsylvania.
Original reference: J. P. Lesley, 1879, Pennsylvania 2d Geol. Survey Rept.
Q:, p. xxii, 320.
Foy’s Knob, Wayne Township, Lawrence County.
Fra Cristobal Formation (in Mud Springs Group)
Pennsylvanian (Derry Series) : Central New Mexico.
M. L. Thompson, 1948, Kansas Univ. Paleont. Contr. 4, Protozoa, art. 1, p.
73. Name proposed to replace Hot Springs formation proposed by
Thompson (1942). Term Hot Springs preoccupied. Overlies Apodaca
formation ; underlies Cuchillo Negro formation.
Type locality: West end of Whiskey Canyon, just west of westernmost
box canyon, near north end of Mud Springs Mountains, Sierra County.
Name derived from Fra Cristobal Range on east side of the Rio Grande.

Fraction Breccia! (of Esmeralda Formation)

Miocene, upper : Central Nevada.

Original reference: J. E. Spurr, 1905, U.S. Geol. Survey Prof. Paper 42,
p. 39, map.

Named for occurrences around Fraction No. 1 and No. 2 mine, Tonopah
district.

Frailes Formation

Upper Cretaceous: Puerto Rico.

C. A. Kaye, 1959, U.S. Geol. Survey Prof. Paper 317-A, p. 7 (chart), 9
(fig. 3), 10 (fig. 4), 16-19, pl. 2. Marine accumulation of shale, silt-
stone, and graywacke, with lenticular limestone in lower part, La Muda
limestone member, massive lapilli tuff in middle, and well-bedded tuffa-
ceous limestones, Leprocomio limestone member (new), in upper part.
Thickness 2,300 feet. Underlies Monacillo formation (new) ; overlies
Tortugas andesite (new) and locally Hato Puerco tuff; in some areas,
La Muda member rests on what seems to be Guaynabo formation; in
at least one locality, overlies an unnamed andesite porphyry sill. Vari-
able nature of lower contact is taken in part to result from lenticular
nature of La Muda member and in part from discordant and overlapping
nature of Frailes onto eroded surface of older rocks. Faunal evidence,
particularly the ammonites, shows formation to be Late Cretaceous.

Named after Barrio Frailes, east of Guaynabo, in which formation is well
developed. : Typical section (déscribed in detail) is exposed in roadcuts
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on Highway 175 along left bank of Rio Grande de Loiza west and north
of Trujillo Alto.

Fraileys Shale

Mississippian  (Chester Series): Southeastern Illinois, southwestern
Indiana, and northeastern Kentucky.

A. C. McFarlan and others, 1955, Kentucky Geol. Survey, ser. 9, Bull. 16,
p. 18, 19-20. New name is needed for the “Golconda” as recognized
east of Todd County, Ky. and north into Indiana. Fraileys shale is
proposed for the middle “Golconda,” that is, the interval between Haney
limestone (new) and Beech Creek limestones wherever sandstone [Big
Clifty] is insignificant or lacking. Consists largely of shale with minor
amounts of limestone and mudstone. Typically 70 to 90 feet thick in
Illinois with extremes of about 45 to 140 feet; at type locality 94 feet.

Type locality : Easternmost exposure of the Golconda in Illinois, on the
south slope of hill along west edge of NE%SE% sec. 9, T. 12 S, R.
10 E.,, Cave in Rock quadrangle, Hardin County, Ill. Named for an
abandoned village 1 mile to northeast, known variously as Fraileys,
Fraileys Landing, or Fraileys Store.

Frame Shale Member' (of Mahantango Formation)

Middle Devonian: South-central Pennsylvania.
Original references: Bradford Willard, 1935, Geol. Soc. America Proc.
1934, p. 361; 1935, Geol. Soc. America Bull., v. 46, no. 8, p. 1279, 1283.

G. A. Cooper and others, 1942, Geol. Soc. America Bull.,, v. 53, no. 12, pt.
1, chart 4. Shown on correlation chart at top of Mahantango forma-
tion, above Chaneysville sandstone member.

Named for Frame School about 6 miles north of Chaneysville, Bedford
County.

Francis Formationt

Pennsylvanian (Missouri Series) : Central and central southern Oklahoma.

Original reference: G. D. Morgan, 1924 [Oklahoma] Bur. Geology Bull.
2, p. 113-119.

H. D. Miser and others, 1954, Geologic map of Oklahoma (1:500,000) :
U.S. Geol. Survey. Mapped as extending northward from Pontotoc
County across Seminole County; north of Seminole County, name
Francis is dropped and other terminology (Coffeyville, .Nenie Bly) is
used.

W. F. Tanner, 1956, Oklahoma Geol. Survey Bull. 74, p. 62, pl. 1. In this
report [Seminole County], northern names are carried south to Canadian
River; interval designated by Morgan as “Francis” is herein described
under headings ‘“Coffeyville” and “Nellie Bly.” Type locality stated.

Type locality: Town of Francis, northeastern Pontotoc County, and “all
that portion of the outcrop which extends for distance of 3 miles north,
and for a similar distance south of Canadian River” (Morgan, 1924).

Franciscan Formation*
"Franciscan Group
Jurassic and Cretaceous: Western California.

Original references: A. C. Lawson, 1895, Am. Geologist, v. 15, p. 347;
1895, U.S. Geol. Survey 15th Ann. Rept., p. 415.
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N. L. Taliaferro, 1943, California Div. Mines Bull. 118, p. 123-125 [pre-
print 1941]. In Oregon, the Franciscan overlies the Galice unconform-
ably, and the Galice, both faunally and lithologically, is equivalent to
the Mariposa, the age of which has been well established as Kim-
meridgian and slightly older (Portlandian). In northern California,
the Galice has been converted into slate, whereas the Franciscan is un-
metamorphosed. In northern California, unmetamorphosed Franciscan
occurs in proximity to Mariposa-Galice slates. Franciscan is therefore
younger than Kimmeridgian. It is believed that the Franciscan does
not extend below Portlandian or, at the lowest, the upper Kimmeridgian.
Field evidence does not support theory of unconformity between Fran-
ciscan and “Knoxville.”

N. L. Taliaferro, 1943, Am. Assoc. Petroleum Geologists Bull.,, v. 27, no.
2, p. 109-219., Franciscan-Knoxville problem discussed. The uncon-
formity between Franciscan and Knoxville, reported by many writers,
is unsupported by field evidence. The Knoxville is herein regarded as
upper phase of Franciscan. Since these names have become fixed in
the literature, it is here suggested that name Franciscan-Knoxville group
be used for entire sequence.

I. F. Wilson, 1943, California Jour. Mines and Geology, v. 89, no. 2, p.
195-198, 225 (fig. 4), 226 (fig. 5). In San Benito quadrangle, Fran-
ciscan group is in fault contact with Santa Lucia granite, believed to be
pre-Franciscan. Thickness difficult to determine because of strong fold-
ing and lack of exposures of base and top. Thickness of 10,000 feet
measured across section on north limb of syncline exposed along Las
Aguilas Creek. Most of the contacts with younger rocks are faults, ex-
cept for many of those with San Benito gravels which are depositional.

A. 8. Huey, 1948, California Div. Mines Bull. 140, p. 15-23, pls. 1, 2, 3.
Franciscan formation and related intrusive rocks comprise most of south-
ern half of Tesla quadrangle and extend into adjacent quadrangles.
Base of formation not exposed, and top cannot be distinguished. Thick-
ness of sediments as obtained graphically from cross-sections E-E’ and
H-H’ about 12,000 feet. Tolman (1915) reported section of 15,000 feet in
this area and divided section into three members: Corral Hollow shales,
dense bluish-gray arkosic sandstone, as lower part; folded and crumpled
cherts as middle member; and Oak Ridge [Oakridge] sandstone as
upper member. Because Oak Ridge is a divide in northwest corner
of Mount Hamilton quadrangle, Tolman probably extended his section
into this area adjoining on the south. In Tesla area, sandstone is pre-
dominant rock type throughout Franciscan section; likewise shales and
cherts occur throughout section as interbeds in the sandstone; hence,
Tolman’s divisions are not recognized in this report, and section of
Franciscan rocks is left undivided. In fault contact with Lower Cret-
aceous Horsetown formation; Plio-Pleistocene Livermore gravels is only
younger formation which is in depositional contact with Franciscan.

J. A. Cushman and Ruth Todd, 1948, Cushman Lab. Foram. Research
Contr., v. 24, pt. 4, no. 322, p. 90-98. Paper records foraminiferal
fauna from New Almaden quicksilver district, Santa Clara County,
in rocks ascribed to Franciscan group. Limestone in which the
foraminifera occur has been traced to that mapped as Calera lime-
stone member in Santa Cruz quadrangle to west. Foraminifera seem to
indicate that beds are younger than Jurassic.
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T, W. Dibblee, Jr., 1950, California Div. Mines Bull. 150, p. 22. Honda
formation (new) may be equivalent to type Knoxville, but its highly
sheared condition and unconformable relationship with Espada forma-
tion (new) suggests that it may be shale member of Franciscan.

M. D. Crittenden, Jr., 1951, California Div. Mines Bull. 157, p. 15-26.
Formation crops out or is present beneath alluvium in almost two-thirds
of San Jose-Mount Hamilton area. Comprises sandstone and shale,
conglomerate, chert, and contemporaneous volcanics, and schists. Thick-
est continuous section is just east of Calaveras fault, where at least
6,000 feet of beds are exposed. In fault contact with Knoxville.

C. C. Church, 1952, Cushman Foundation Foram. Research Contr., v. 3,
pt. 2, p. 68-70. Discussion of Cretaceous foraminifera from Calera lime-
stone member of Cahil sandstone of the Franciscan. Evidence indicates
that the Calera is somewhere near middle Cretaceous or basal Upper
Cretaceous. It now seems to be general conclusion that Franciscan-
type rocks cover wide range in age from Upper Jurassic to middle or
even basal Upper Cretaceous. More detailed work is necessary to nar-
row the age limits of various members.

B. A. Ogle, 1953, California Div. Mines Bull. 164, p. 12-16, pl. 1. In Eel
River valley area, Humboldt County, Franciscan formation is about
10,000 feet thick. In fault contact with Yager formation (new); un-
conformably overlain by Wildcat group (undifferentiated).

L. I. Briggs, Jr., 1953, California Div. Mines Bull. 167, p. 11-20, pls. 1, 3.
In Ortigalita Park quadrangle, the Franciscan (group, formation) is ex-
posed in eastern limb of asymmetrical anticline, overturned adjacent to
Ortigalita thrust. Total thickness difficult to estimate because faults
are difficult to trace in homogeneous graywacke sediments, but erratic
attitudes and some development of phyllonites indicate a zone of dis-
location southwest of Sugarloaf. The layered sequence above this zone
is 8,000 to 10,000 feet in thickness, and if repetition is absent or minor,
the thickness (measured on section E-E’ through Ortigalita Peak) is at
least 20,000 feet. Neither top nor bottom of group is represented. In
fault contact with Lower Cretaceous Wisenor formation (new). Map
bracket shows age Jurassic(?).

Julius Schlocker, M. G. Bonilla, and R. W. Imlay, 1954, Am. Assoc. Petro-
leum Geologists Bull, v. 38, no. 11, p. 2372-2381. Dowwvilleiceras sp.,
an ammonite of Harly Cretaceous age, has been found in graywacke-
type sandstone that is part of narrow band of exposures in cliffs along
southern shore of inlet to San Francisco Bay—an area regarded as in
type locality of Franciscan group. Thus, age of part of group is Barly
Cretaceous, Albian. Because Franciscan rocks in other localities are
overlain by beds containing Upper Jurassic fossils, it is proposed that
Franciscan group be assigned to both the Cretaceous and Jurassic(?)
periods pending subdivision and more precise age designations within
the group.

G. D. Robinson, 1956, U.S. Geol. Survey Geol. Quad. Map GQ-88. Group,
in Hayward gquadrangle, comprises greenstone volcanic rocks, mainly
lava with thin pyroclastic and sedimentary interbeds; chert with shale
partings; sandstone; and muscovite-rich graywacke with interbedded
arenaceous shale, conglomerate, chert, and greenstone. Relative ages
of these units not known. Aggregate exposed thickness 2,000 to 3,000
feet. Unconformably overlain by Upper Jurassic Knoxville. Unconform-
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ity may be local and does not necessarily conflict with generalization
(Taliaferro, 1941) that Franciscan and Knoxville are regionally con-
formable and gradational, nor is it incompatible with his conclusion
that Franciscan was deposited in a brief part of Late Jurassic time.
However, fossils' found in recent years in western part of Franciscan
make it difficult to accept so limited an age for entire formation. Pres-
ence of these fossils has been explained by appealing to elaborate fault-
ing mechanism, but it is here suggested that Franciscan eugeosynclinal
sedimentation continued in peninsular area long after it gave way to
miogeosynclinal sedimentation of Shasta series type farther east. In
Hayward quadrangle, Franciscan rocks seem to be no younger than
Late Jurassic.

W. P. Irwin, 1957, Am. Assoc. Petroleum Geologists Bull.,, v. 41, no. 10,

C.

p. 2284-2297. Franciscan group is assemblage of detrital and chemical
sedimentary and volcanic rocks that crop out discontinuously in a
structurally complex, northwesterly trending belt along Coast Ranges.
On the east, along west side of Sacramento Valley, a thick section of
detrital sedimentary rocks has been subdivided into Knoxville, Paskenta,
and Horsetown formations, of Late Jurassic and Early Cretaceous age,
and several units of Late Cretaceous age. Franciscan group is widely
held to be restricted to Late Jurassic age, the Knoxville formation to
be a shaly phase of Franciscan group, and the two overlain uncon-
formably by detrital strata of Cretaceous age. Paleontologic evidence
indicates this view to be incorrect. The Franciscan group seems to have
been deposited contemporaneously with the Knoxville, Paskenta, Horse-
town, and lower Upper Cretaceous strata, because fossils ranging from
Late Jurassic to early Late Cretaceous in age have been found in the
group. The Franciscan group and strata of Sacramento Valley section
may represent two facies of same stratigraphic section.

A. Hall, Jr., 1958, California Univ. Pubs. Geol. Sci., v. 34, no. 1, p. 3-6,
fig. 2, geol. map. Discussion of geology of Pleasanton area, Alameda
and Contra Costa Counties. Questionable Jurassic rocks mentioned in
this paper have been referred to as Franciscan group; this does not
imply that any of the formations mapped by Lawson are included or
mapped in Pleasanton area. In adjoining areas, Crittenden (1951)
and Huey (1948) called questionable Jurassic rocks Franciscan “forma-
tion.” This term is considered inappropriate for a complex group of
various lithologic types which here includes, metamorphic rocks, sand-
stone and interbedded shale, basalt, chert, and serpentine. Thickness
of about 6,000 feet estimated from Indian Creek northeast to large chert
outerop shown near eastern edge of geologic map; top and base not
recognized in area. In Arroyo del Valle region, Franciscan rocks are
in fault contact with Upper Cretaceous Del Valle formation (new) and
are unconformably overlain by Pliocene Livermore gravels. In Indian
Creek area, group is unconformably overlain by Ciebo sandstone.
Briones serpentine-arenite overlies Franciscan basalt unconformably
near south fork of Apperson Creek; in southern part of La Costa Val-
ley quadrangle, Franciscan rocks are in fault contact with Tertiary
rocks or locally unconformably overlain by Oursan sandstone,

C. G. Higgins, 1960, California Univ. Pubs. Geol. Sci., v. 36, no. 3, p. 203-

205, geol. map. In northwestern Sonoma County, formation unconform-
ably underlies Ohlson Ranch formation (new).

Named for exposures at San Francisco, San Francisco County.
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Francis Creek Shale (in Carbondale Group)
Francis Creek Shale and Limestone (in Carbondale Formation)*

Francis Creek Shale Member (of Carbondale Formation)

Pennsylvanian : Western and central Illinois.

Original reference: T. E. Savage, 1927, Am. Jour. Sci., 5th, v. 14, p. 309.

H. R. Wanless, 1957, Illinois Geol. Survey Bull. 82, p. 50 (fig. 22), 88-89,
203. In Carbondale, group thickness 40 to 45 feet near Lewistown and
near type locality; 55 feet near Colchester. Shale is wholly or partially
truncated in areas of Pleasantview sandstone channels; replaced by
Jake Creek sandstone (new) in southern part of Vermont quadrangle.
Included in Liverpool cyclothem where it occurs below the Jake Creek
sandstone and above Colchester (No. 2) coal. Type locality given.

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 35,
46 (table 1), pl. 1. Termed Francis Creek shale member of Carbondale
formation (redefined). Occurs about Colchester (No. 2) coal member
and below Jake Creek sandstone member. Presentation of new rock-
stratigraphic classification of Pennsylvanian strata of Illinois.

Type locality : Roadcut on west side of Francis Creek, NEY SW14 sec. 22,
T.5 N, R.1 B, Vermont quadrangle, Fulton County.
Francoisian series*
Precambrian : Missouri.
Original reference : C. R. Keyes, 1915, Iowa Acad. Sci. Proc,, v. 22, p. 253.
Derivation of name not stated. *

Franconia Breccia®
Upper Devonian or Upper Carboniferous: West-central New Hampshire.

Original reference: New Hampshire Geol. Survey 4th Ann. Rept. 1872, as
interpreted by J. D. Whitney and M. E. Wadsworth in Harvard Coll.
Mus. Comp. Zoology Bull.,, v. 7, (geol. ser. I), opposite p. 396.

M. P. Billings, 1955, Geologic map of New Hampshire (1:250,000): U.S.
Geol. Survey. Formed by injection of numerous binary granite dikes
into the Kinsman quartz monzonite. Mapped as part of the latter.

M. P. Billings, 1956, Geology of New Hampshire, pt. 2, Bedrock geology:
Concord, New Hampshire State Plan. Devel. Comm., p. 63-64. Abandoned
as a formation name in New Hampshire although it has priority over
the Franconia of the upper Mississippi Valley.

Occurs in Franconia and Lincoln [Townships], Grafton County.
fFranconia Gravel*
Pleistocene : Eastern Virginia.

Original reference: L. F. Ward, 1895, U.S. Geol. Survey 15th Ann. Rept.,
p. 326-330, 339.

Well exposed at gravel pits of Alexandria & Fredericksburg Railroad at
Franconia Station, 6 miles southwest of Alexandria.

Franconia Sandstone!
Franconia Formation

Upper Cambrian: Southeastern Minnesota, northern Illinois, and south-
western Wisconsin.

Original reference: C. P. Berkey, 1897, Am. Geologist, v. 20, p. 345-383.
774—954—vol. 1—66——90
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A. C. Trowbridge and others, 1935, Kansas Geol. Soc. Guidebook 9th Ann.
Field Conf., p. 81, 92, 134, 140, 159, 431, 446, 449, 455. Comprises (as-
cending) Ironton sandstone, Goodenough (new), Hudson (new), and
Bad Axe (new) members.

C. R. Stauffer, G. M. Schwartz, and G. H. Thiel, 1938, (abs.) Geol. Soc.
America Bull, v. 49, no. 12, pt. 2, p. 1902. In suggested classification of
Minnesota Upper Cambrian, the Franconia includes (ascending) Ironton
member, Taylors Falls (new) or Goodenough member, Minnesika (new)
or Hudson member, and Bad Axe member. Underlies Judson member
(new) of St. Lawrence formation.

C. R. Stauffer, G. M. Schwartz, and G. A. Thiel, 1939, Geol. Soc. America
Bull,, v. 50, no. 8, p. 1228 (table 1), 1236-1239. Minnesota classification
shows Franconia formation subdivided into (ascending) Ironton, Taylors
Falls, Hudson, and Bad Axe members. Underlies Nicollet Creek member
(new) of St. Lawrence formation. Overlies Galesville member of
Dresbach formation. St. Croixian series.

C. R. Stauffer and G. A. Thiel, 1941, Minnesota Geol. Survey Bull. 29, p. 9,
35—41, measured sections. Formation described in detail in southeast-
ern Minnesota where it comprises (ascending) Ironton, Taylors Falls,
Hudson, and Bad Axe members. Overlies Dresbach formation ; underlies
St. Lawrence formation, St. Croixian series.

R. R. Berg, 1951, Minnesota Geologist, v. 8, no. 4, p. 1-3. Twenhofel,
Raasch, and Thwaites (1935) proposed faunal zonation of the Franconia
and applied geographic member names to the zones. Present study has
resulted in diserimination of units of uniform lithic character, properly
called member. Previously proposed names are rejected. Formation con-
sists of (ascending) Woodhill, Birkmose, Tomah, and Reno members.
Mazomanie sandstone member represents a nonglauconitic facies that
interfingers with and replaces glauconitic sandstones to north and east.
Distribution of faunal zones of Franconia stage is largely independent
of lithic units of Franconia formation.

H. B. Willman and J. S. Templeton, 1951, Illinois Acad. Sci. Trans., v. 44,
p. 109-113. Oldest formation exposed in northern Illinois. About 30
feet exposed in quarry in or near Oregon, Ogle County. TUnderlies
Trempealeau formation.

G. O. Raasch, 1951, Illinois Acad. Sci. Trans., v. 44, p. 147. Bad Axe
member of Franconia underlies Arcadia member (new) of Trempealeau
formation.

R. R. Berg, 1954, Geol., Soc. America Bull,, v. 65, no. 9, p. 857-882. Rede-
fined Franconia formation described in detail. Redefinition of forma-
tion based on rock types results in different interpretation of lower and
upper contacts and adds as much as 30 feet to its total thickness. For-
mation consists of quartzose sandstones that range from 150 to 210 feet
thick within outcrop area. Member names—Ironton, Goodenough, Hud-
son, and Bad Axe which were in reality faunal zones—are rejected, and
names Woodhill, Birkmose, Tomah, and Reno are applied to members.
Mazomanie member interfingers with and replaces Reno member. Over-
lies Galesville member of Dresbach; underlies St. Lawrence formation.

Named for exposures in vicinity of Franconia, Chisago County, Minn.
Franconian Stage
Upper Cambrian: North America.
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B. F. Howell and others, 1944, Geol. Soc. America Bull., v. 55, no. 8, chart 1.
Upper Cambrian comprises three stages (ascending): Dresbachian,
Franconian, and Trempealeauan. The Franconian consists of six faunal
zones : Elvinia, Ptychopleurites, Conaspis, Prosaukia-Ptychaspis, Briscola,
and Dikelocephalus postrectus.

R. R. Berg, 1954, Geol. Soc. America Bull,, v. 65, no. 9, p. 857-882. Limits
of Franconian stage were defined to coincide with Franconia formation,
and this has resulted in artificial faunal boundaries. Greatest faunal
change takes place between Piychaspis and Prosaukia subzones. Saukinid
trilobites first appear in Prosaeukie subzone, and together with species of
Dilelocephalus they form dominant group in overlying Trempealeauan
stage. Redefinition of stage boundaries would place the contact at the
faunal change within the Reno and Mazomanie members.

W. C. Bell, R. R. Berg, and C. A. Nelson, 1956, Internat. Geol. Cong., 20th,
Mexico, Cambrian Symposium, pt. 2, p. 425-436. Franconian stage
originated with Correlation Chart (Howell and others, 1944) and was
defined by faunal criteria as a time-stratigraphic unit conincident with
Franconia formation. When lithostratigraphic nomenclature is sepa-
rated from biostratigraphic nomenclature, upper boundary of Franconia
formation cannot be made to coincide with a biostratigraphic, and there-
fore stage, boundary. Recommended that boundary between Franconian
and Trempealeauan stages be placed at top of Ptychaspis-Prosaukia zone,
This produces nomenclatorial paradox; the upper part of Franconia for-
mation in places belongs in Trempealeauan rather than Franconian stage.
It is not likely that geologists in upper Mississippi Valley will abandon
use of Franconia formation, though there are reasons for doing so. Type
section of formation included only lower Mazomanie member, and no-
where in St. Croix Valley is exposed above river level a complete section
of the formation as it is now defined. Might be more satisfactory to
propose a new stage name.

Name derived from Franconia, Chisago County, Minn.

Frankford Gneiss*
Precambrian : Southeastern Pennsylvania.
Original reference: T. D. Rand, 1900, Philadelphia Acad. Nat. Sci. Proc,
pt. 1, p. 279.
Exposed at Frankford, Philadelphia County.

Frankfort Shale!

Upper Ordovician: Central and east-central New York.

Original reference: L. Vanuxem, 1840, New York Geol. Survey 4th Rept.,
p. 372-373.

G. M. Kay, 1943, Am. Jour. Sci., v. 241, no. 10, p. 601 (fig. 3). Stratigraphic
diagram shows Harter shale member (new) of Frankfort formation.

G. M. Kay, 1953, New York State Mus. Bull. 347, p. 59 (fig. 42), 64-67.
Formation described in Utica quadrangle where it comprises (ascending)
Harter shale, Hasenclever sandstone (new), and Moyer (new) members.
Thickness about 540 feet. Overlies Utica shale; underlies Silurian
Oneida conglomerate. Eden group, Cincinnatian series.

D. W. Fisher and L. V. Rickard, 1953, New York State Mus. Circ. 36, p. 13,
fig. 1. At Sharon Springs, unconformably underlies Brayman shale
(redefined).
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Typical exposure: Along Moyer Creek, southwest of Frankfort, Herkimer
County.

Franklin Formation
Franklin Series®
Eocene : Western Washington,
Original reference: G. W. Evans, 1912, Washington Geol. Survey Bull. 3,
p. 42-49.
C. B. Weaver, 1937, Washington [State] Univ. Pubs. in Geology, v. 4, p. 26
(table), 55-62. Described in Green River area as Franklin formation in
Puget group. Consists of a series of interbedded sandy and argillaceous
and carbonaceous shales together with thick beds of massive brown sand-
stone; basal part of formation includes a 210-foot basal sandstone, the
Franklin. Thickness about 3,600 feet. Underlies Kummer formation;
overlies Bayne formation.

Probably named for town in King County.

} (in Puget Group)

Franklin Limestone?

Franklin Formation
Precambrian : Western New Jersey, Delaware, and eastern Pennsylvania.

Original reference: J. E. Wolff and A. H. Brooks, 1898, U.S. Geol. Survey
18th Ann. Rept., pt. 2, p. 431-456.

D. M. Fraser in B. L. Miller, D. M. Fraser, and R. L. Miller, 1939, Penn-
sylvania Geol. Survey, 4th ser., Bull. C48, p. 162-170, 172, pl. 1. In
Northampton County, associated graphitic quartz schist has been in-
cluded with limestone to comprise Franklin formation. May also in-
clude clastic sediments of somewhat more argillaceous type; most
extensive member is the coarse-grained graphite-bearing limestone.
There is little evidence to indicate relative age of Franklin and Mora-
vian Heights (new) formations and Pochuck gneiss, but this is the
assumed sequence. In Chestnut Hill area, Franklin limestone occurs
adjacent to Moravian Heights formation; no contact iy observable;
both formations have been injected and altered by invasions of Byram
granitic material.

W. 8. Bayley, 1941, U.S. Geol. Survey Bull. 920, p. 1-12, 19-46, pl. 5. De-
scribed in Delaware Water Gap and Easton quadrangles, Pennsylvania,
where it is dominant formation. Associated with it are sedimentary
schists, slaty rocks, and gneisses (here mapped as Pickering gneiss)
and generally believed to be older. Relationship to Hardyston quartz-
ite not observable in area of report.

Named for occurrence at Franklin Furnace, Sussex County, N.J.
Franklin Limestone (in Washington Formation)*
Permian: Southwestern Pennsylvania.

Original reference: J. J. Stevenson, 1907, Geol. Soc. America Bull., v. 18,
p. 97, 102.

Franklin and Amwell Townships, Greene County.
Franklin Sandstone®
Eocene: Western Washington.

Original reference: G. W, Evans, 1912, Washington Geol. Survey Bull. 3,
p. 4249,

Probably named for town in King County.
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Franklindale Limestone Lentil (of Chemung Formation)?

Upper Devonian: Central northern Pennsylvania.
Original reference: H. S. Williams and E. M. Kindle, 1905, U.S. Geol.

Survey Bull. 244.

Exposed in Gulf Brook section, west of Franklindale, Bradford County.

iFranks Conglomerate'

Pennsylvanian (Desmoinesian and Missourian) : Central southern Okla-

homa.

Original reference: J. A. Taff, 1903, U.S. Geol. Survey Geol. Atlas, Folio

98.

W. BE. Ham, 1954, Am. Assoc. Petroleum Geologists Bull.,, v. 38, no. 9,

p. 2040-2044. The four principal conglomerates in the Arbuckle Moun-
tains region are divisible into two general groups, an older consisting of
“Franks” and Deese, and a younger consisting of Collings Ranch (new)
and Vanoss. All but the Vanoss (youngest) are preserved in synclinal
grabens and are moderately to strongly folded and faulted. The
“Franks,” which contains rocks chiefly from Hunton through Arbuckle,
bas maximum thickness of 1,500 feet and consists of conglomerate inter-
bedded with and grading into fossiliferous shales, limestone, and sand-
stones. The “Franks” is considered an orogenic product of the first
great period of uplift in the Arbuckle Mountains, which began as broad
domal folding of the Hunton anticline in early Desmoinesian time; the
conglomerates were closely folded, locally overturned, and faulted in
late Pennsylvanian (middle Missourian) time.

Named from exposures in vicinity of Franks, Pontotoc County.

Franson Member or Tongue (of Park City Formation)

.

Permian: Eastern Utah, northwestern Colorado, eastern Idaho, south-

western Montana, and western Wyoming.

T, M. Cheney in V. I8, McKelvey and others, 1956, Am. Assoc. Petroleum

Geologist Bull, v. 40, no. 12, p. 2842-2843; 1959, U.S. Geol. Survey
Prof. Paper 313-A, p. 15-19, 31, 37, pls. 2, 3. Proposed for light-gray
and grayish-brown carbonate rock, cherty or sandy carbonate rock, and
calcareous sandstone that overlie Meade Peak tongue (new) of Phos-
phoria formation and underlie Woodside formation. In Montana, Wyo-
ming, and Idaho, has been considered upper part of Rex chert member
or the ¢ member of Phosphoria formation (Klepper, 1951, U.S. Geol.
Survey Bull. 969-C). At type locality, about 235 feet thick and con-
sists of a lower unit, about 65 feet thick, of dominantly light-gray and
grayish-brown carbonate rock; middle unit, about 85 feet thick, domi-
nantly light-gray and brownish-gray carbonatic sandstone containing
chert as beds and nodules; and upper unit, about 85 feet thick, domi-
nantly white and light-gray carbonate rock; some beds of the upper
unit, are reddish brown and are probably laterally continuous with
Mackentire tongue of Woodside formation. Xower contact gradational
but placed at top of gray and greenish-gray cherty phosphatic carbonate
rock of upper part of Meade Peak tongue. Thickness 830 feet in south-
ern Wasatch Mountains, but over most of its extent ranges from 50 to
200 feet in thickness. In most of Utah, western Wyoming, and parts
of Montana, underlain by tongue of Phosphoria, either Meade Peak
or Rex; in eastern Utah and northwestern Colorado, underlain by
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Weber sandstone; in parts of Montana and Wyoming where Meade
Peak and Rex are absent, Franson is difficult to separate from lower
(unnamed) member of Park City; in northernmost Utah, eastern Idaho,
western Wyoming, and southwestern Montana, interfingers basinward
with the Rex, Tosi, and Meade Peak members of Phosphoria, and in
Utah intertongues shoreward with red and greenish gray shales of
Woodside formation; in western Wyoming, Montana, and northeastern
Idaho, Franson tongue is overlain by Retort phosphatic shale member
(new) of Phosphoria.

Named from exposures on north side of Franson Canyon near the mouth
in S%SE% sec. 15, and N%NEY% sec. 22, T. 1 8., R. 6 1., Summit
County, Utah.

Frazier Well Gravel

Pre-Pleistocene : Northwestern Arizona.

Donaldson Koons, 1948, Science, v. 107, no. 2784, p. 475. Consists of well-
rounded pebbles and boulders of vein quartz, granite, gneiss, schist,
red and white quartzite, and sandstone. Deposits vary in thickness from
thin veneer to more than 200 feet. Found at elevations ranging from
5,660 feet, 12 miles southwest of Frazier Well, to 7,150 feet, 5 miles
northwest of the Well.

Best exposed near Frazier Well, Hualpai Reservation, after which the
gravels are named.

Freda Sandstone (in Oronto Group)?
Precambrian: Northern Michigan and northern Wisconsin.

Original reference: A. C. Lane and A. E. Seaman, 1907, Jour. Geology,
v. 15, p. 680, 692.

S. A. Tyler and others, 1940, Geol. Soc. America Bull.,, v. 51, no. 10, p.
1474-1479. Oronto group revised to exclude Eileen sandstone and
Amnicon formation. Thickness of Amnicon given by Thwaites (1912)
—5,000 feet—is included in his estimate of the Freda, and the 2,000
feet assigned to the Eileen is included in the Orienta (in Bayfield
group). Thickness of Freda 12,000 feet. Overlies Nonesuch shale;
underlies Orienta sandstone.

W. S. White, H. R. Cornwall, and R. W. Swanson, 1953, U.S. Geol.
Survey Geol. Quad. Map GQ-27 In Abmeek quadrangle, Michigan,
Freda consists of red fine- to medium-grained sandstone with prominent
white streaks and blotches; contains minor amounts of red shale and
conglomerate. Lowermost 700 feet of formation exposed here consists
of light-gray fine- to medium-grained sandstone with purple streaks.
Total thickness of formation where more fully exposed about 5,000 feet.
Contact with underlying Nonesuch shale transitional.

Named for exposures at new stamp mills at Freda, Houghton County,
Mich., and along adjacent shore.

Frederick Limestone!

Upper Cambrian: Central northern Maryland.

Original reference: C. R. Keyes, 1890, Johns Hopking Univ. Circ. 84, v. 10,
p. 32.

A. J. Stose and G. W. Stose, 1946, Maryland Dept. Geology, Mines and
‘Water Resources [Rept.] Carroll and Frederick Counties, p. 43-47.
Thickness in Frederick Valley 480 feet. Underlies Ordovician Grove



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1423

limestone in center of Frederick Valley syncline and in several marrow
areas northwest of Frederick. In eastern part of valley, unconformably
overlaps Lower Cambrian Antietam quartzite; here Lower Cambrian
Tomstown dolomite, which overlies the Antietam in mnormal sequence
in foothills west of Triassic border, is not present.

Probably named for occurrence in vicinity of Frederick.

Fredericksburg Gneiss’
Precambrian : Northeastern Virginia.
Original reference: J. T. Lonsdale, 1927, Virginia Geol. Survey Bull. 30.

Well exposed in quarries northwest of Fredericksburg, Spotsylvania
County.

Fredericksburg Granite®
Precambrian : Northeastern Virginia.
Original reference: J. T. Lonsdale, 1927, Virginia Geol. Survey Bull. 30.

‘Well exposed along Rappahbannock River in Stafford and Spotsylvania
Counties.

Fredericksburg Group?
Lower Cretaceous (Comanche Series) : Texas and southern Oklahoma.
Original reference: R. T. Hill, 1887, Am. Jour. Sci., 3d, v. 83, p. 206-299.

Elliot Gillerman, 1953, U.S. Geol. Survey Bull. 987, pl. 1. As mapped in
Eagle Mountains, Hudspeth County, Tex., comprises Finlay limestone
and Kiamichi formation. Overlies Cox sandstone of Trinity group;
underlies Georgetown limestone of Washita group.

H. D. Miser and others, 1954, Geologic map of Oklahoma (1:500,000) :
U.S. Geol. Survey. As mapped, includes Goodland limestone and Walnut
clay. Kiamichi mapped with Washita group.

D. L. Frizzell, 1954, Texas Univ. Bur. Econ. Geology Rept. Inv. 22, p.
20-22. As used in this report [Cretaceous Foraminifera of Texas]
group includes (ascending) Walnut clay, Goodland limestone, Edwards
limestone, and Kiamichi formation. Overlies Paluxy formation of
Trinity group; underlies Duck Creek formation of Washita group.

P. E. Lozo, 1959, Texas Univ. Bur. Econ. Geology Pub. 5905, p. 8 (fig. 2),
28 (fig. 13), measured sections. In this report [Symposium on Edwards
limestone], Fredericksburg group comprises (ascending) Paluxy sand,
‘Walnut formation, Comanche Peak limestone, Edwards limestone, and
Kiamichi formation. Overlies Glen Rose limestone of Trinity group;
underlies Georgetown limestone of Washita group or Kiamichi shale
where Kiamichi is considered part of Washita group. A southern com-
plex of the Bdwards, Comanche Peak, and Walnut formations is indi-
cated to pass morthward into a complex composed of the Goodland.
Walnut, and Paluxy formations. Classification of included stratigraphic
intervals as Fredericksburg division follows Hill’s early nomenclature
and concept of an integrated subseries representing a major and dig-
tinct cycle of sedimentation.

B. F. Perkins, 1960, Geol. Soc. America Mem. 83, p. 9 (fig. 3), 11-21, pls.
1, 2. In Fort Worth area, group comprises (ascending) Walnut marl
and Goodland formation. Overlies Paluxy sandstone of Trinity group;
underlies Kiamichi formation of Washita group.

L. V. Davis, 1960, Oklahoma Geol. Survey Bull. 86, p. 16 (table 5), 31-34.
In McCurtain County, only Goodland limestone is included in Fredericks-
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burg group. No mappable stratigraphic boundary present between Kia-
michi formation and Goodland limestone, and Kiamichi is mapped with
‘Washita group. Unconformably overlies Paluxy sand of Trinity groups.
Named for Fredericksburg, Gillespie County, Tex.
tFredericksburg Sandstone]

Lower Cretaceous: Virginia.

Original reference: W. B. Rogers, 1842, Philadelphia Acad. Nat. Sci. Proc.,
v. 1, p. 142,

Fredericksburg, Spotsylvania County.

tFredericktown dolomite’

Upper Cambrian: Southeastern Missouri.

Original reference: C. R. Keyes, 1895, Missouri Geol. Survey Sheet Rept.
4, v. 9, p. 18, 19, 48.

Named for exposures at Fredericktown, Madison County.

Fredonia Limestone or Oolite Member (of Ste. Genevieve Formation)1
Fredonia Member (of Ste. Genevieve Limestone)

Upper Mississippian: Western Kentucky, southern Illinois, southern Indi-
ana, southeastern Missouri, and western Tennessee.

Original reference: E. O. Ulrich and W. 8. T. Smith, 1905, U.S. Geol.
Survey Prof. Paper 36, p. 24, 40.

F. E. Tippee, 1945, Am. Assoc. Petroleum Geologists Bull.,, v. 29, no. 11,
p. 1655-1656. Fredonia member is divisible into three units: upper
limestone, middle sandstone, and lower limestone. Name Spar Moun-
tain sandstone is here proposed for the middle sandstone member, here-
tofore known as a ‘“sub-Rosiclare sandstone.”

T. G. Perry and N. M. Smith, 1958, Indiana Geol. Survey Bull. 12, p.
19-20, pl. 1. Termed Fredonia member by Indiana Geological Survey.
Unit does not contain a higher proportion of oolite than do other
members of formation. Thickness 30 to 115 feet. Base of member is
10 to 20 feet below Lost River chert (Elrod, 1899). Lowest member
of formation; underlies Rosiclare member.

Named for exposures at Fredonia, Caldwell County, Ky.

Freedhem Tonalite

Precambrian (late Algoman) : Central Minnesota.

M. S. Woyski, 1949, Geol. Soc. America Bull, v. 60, no. 6, p. 1002, 1009,
1010, pl. 1. Metatonalite to granodiorite, tonalite most common; black
to light gray, fine to medium granitoid, weak primary foliation. One
of five major intrusives in late Algoman; these cannot be shown to be
members of a single magma series; age relations of the named in-
trusives, St. Cloud gray granodiorite, Hillman tonalite, Freedhem tona-
lite, and Warman quartz monzonite are indeterminate because no con-
tacts are exposed.

Name applied because most of its outcrops are around town of Freedhem,
Morrison County.

Freedom Dolomite?
Precambrian: Central southern Wisconsin.

Original reference: 8. Weidman, 1904, Wisconsin Geol. Nat. History Sur-
vey Bull. 13, p. 51.

Named for occurrence southwest of North Freedom, Sauk County.
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Freeman-Jewett Shale

Miocene: Southern California.

T. W. Dibblee, Jr., and C. W. Chesterman, 1953, California Div. Mines
Bull. 168, p. 12 (fig. 2), 88, pls. 1, 2, 3. Light-grayish-brown thin-
bedded, somewhat punky semisiliceous or diatomaceous shale; commonly
contains thin laminae of fine silty sand. Thickness about 500 feet.
Conformably underlies Bena gravels; conformably overlies Walker
formation. Equivalent of lower Miocene Freeman-Jewett silt of the
east side of San Joaquin Valley oil fields.

Crops out in Cottonwood Canyon, Kern County.

Freeport Clay*
See Upper Freeport Clay and Lower Freeport Clay.

Freeport coal group (in Allegheny Formation)*

Pennsylvanian: Western Pennsylvania, western Maryland, eastern Ohio,
and northern West Virginia.

Original references: H. D. Rogers, 1858, Geology of Pennsylvania, v. 2,
pt. 1, p. 474-492; J. P. Lesley, 1877, Pennsylvania 2d Geol. Survey
Rept. H,, p. xxiii.

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 78. Rogers
(1858) used Freeport as a group name for strata between Lower Free-
port and Lower Mahoning sandstones. Strata in above interval are now
recognized as including three cyclothems (ascending) Lower Freeport,
Bolivar, and Upper Freeport.

Name taken from town of Freeport, Armstrong County, Pa.

Freeport Formation® (in Allegheny Group)
Pennsylvanian: Pennsylvania.

G. H. Ashley, 1923, Eng. and Mining Jour.-Press, v. 115, no. 25, p. 1108;
1926, Pennsylvania Geol. Survey, 4th ser., Topog. and Geol. Atlas 65,
p. 28, pl. 4. Allegheny group, of Pittsburgh series, subdivided into
(ascending) Clarion, XKittanning, and Freeport formations. Freeport
comprises (ascending) Freeport sandstone, Freeport lower limestone,
Freeport lower clay, Freeport lower or D coal, Butler sandstone, Bolivar
flint clay, Freeport upper limestone, Freeport upper clay, Freeport Upper
or E coal. Underlies Mahoning formation.

M. N. Shaffner, 1946, Pennsylvania Geol. Survey, 4th ser., Topog. and
Geol. Atlas 55, p. 51-65. Allegheny group subdivided into (ascending)
Clarion, Kittanning, and Freeport formations. The Freeport includes
all rocks between top of Upper Freeport coal and top of Upper Kit-
tanning coal. Comprises (ascending) Freeport and Kittanning sand-
stones, Lower Freeport clay and limestone, Lower Freeport coal, Butler
sandstone, Bolivar fire clay, Upper Freeport limestone, and Upper Free-
port coal and clay.

R. R. Dutcher and others, 1959, Geol. Soc. America Guidebook Field Trip
Pittsburgh Mtg., p. 70 (fig. 5), 71. Allegheny group subdivided into
three formations (ascending): Clarion, Kittanning, and Freeport.

E. G. Williams, 1960, Jour. Paleontology, v. 34, no. 5, p. 910 (fig. 2).
Formation includes (ascending) Iower Freeport sandstone, Lower
Freeport coal, Butler sandstone, and Upper Freeport coal. Overlies
Kittanning formation which contains Upper Kittanning coal at top.
Allegheny group.



1426 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Name taken from town of Freeport, Armstrong County. Pa.

Freeport Gravel*
Pleistocene : Northwestern Illinois.
Original reference : O. H. Hershey, 1897, Am. Geologist, v. 19, p. 207-209.
Occurs 2 miles east of Freeport, Stephenson County.

TFreeport Limestone Member (of Allegheny Formation)®

Pennsylvanian : Western Pennsylvania, Maryland, eastern Ohio, and north-
ern West Virginia.

Original reference: H. D. Rogers, 1858, Geology Pennsylvania, v. 2, pt. 1,
p. 492.

R. E. Lamborn, 1951, Ohio Geol. Survey, 4th ser., Bull. 49, p. 27. Dis-
cussion of limestones of eastern Ohio. From 3 to 12 feet below base of
Upper Freeport coal, there is an irregular bed of limestone which Rogers
(1858) called Freeport limestone in northwestern Pennsylvania and
which Newberry (1878, Ohio Geol. Survey, v. 3) apparently described as
the White limestone in Mahoning County. In his report on Lawrence
County, Pa., White (1879, Pennsylvania 2d Geol. Survey Rept. Q:), at
the suggestion of Lesley, renamed Butler limestone, which underlies
Lower Freeport coal and which was not recognized by Rogers, the
Lower Freeport and called the Freeport limestone of Rogers, the Upper
Freeport. This terminology has been accepted in reports dealing with
geology of coal measures in Pennsylvania, West Virginia, and Ohio.

Name taken from town of Freeport, Armstrong County, Pa.

Freeport Sandstone Member (of Allegheny Formation)?
Freeport Sandstone (in Allegheny Group)

Freeport Sandstone (in Freeport Formation)

Pennsylvanian: Western Penngylvania, western Maryland, eastern Ohio,
and northern West Virginia.

Original reference: H. D. Rogers, 1858, Geology Pennsylvania, v. 2, pt.
1, p. 474477

G. H. Ashley, 1926, Pennsylvania Topog. and Geol. Atlas 65, p. 28, pl. 4.
Freeport sandstone included in Freeport formation.

W. O. Hickok 4th and F. T. Moyer, 1940, Pennsylvania Geol. Survey, 4th
ser., Bull. C26, p. 60, 74-75. Formation in Allegheny group. Lies below
Lower Freeport coal and fire clay and above Upper Kittanning coal.
Consists of thin- to medium-bedded brown medium-grained micaceous
sandstone, locally crossbedded. Thickness as much as 15 feet exposed
in roadcut 1 mile southwest of Indian Head. Two miles southwest of
Markleysburg along State line, a massive sandstone bed crops out
which appears to be about 80 to 100 feet below Upper Freeport coal.
Area of report, Fayette County.

Name taken from town of Freeport, Armstrong County, Pa.

{Freezeout Limestone*
Triassie(?) : Central Wyoming.

Original reference: F. B. Peck, 1904, Wyoming Hist. and Geol. Soc. Proc.
and Coll, v. 8, p. 2841.

Freezeout Mountains.
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Freezeout Shale (in Phosphoria Group)
Freezeout Tongue (of Chugwater Formation)*

Permian: Southeastern Wyoming.

Original reference: H. D. Thomas, 1934, Am. Assoc. Petroleum Geologists
Bull,, v. 18, no. 12, p. 1664, 1670.

G. E. Condra, E. C. Reed, and O. J. Scherer, 1940, Nebraska Geol. Survey
Bull. 13, p. 2; 1950, Nebraska Geol. Survey Bull. 13-A, p. 2 (fig. 2),
3. Chugwater, as used in Wyoming, is synonymous with Spearfish re-
defined. Freezeout tongue of Chugwater is here designated as a member
or a formation. Chart shows Freezeout shale in Phosphoria group.

N. C. Privrasky, 1958, Wyoming Geol. Assoc. Guidebook 13th Ann. Field
Conf., p. 50, 52. Term Freezeout shale should be abandoned in Powder
River Basin and unit referred to as unnamed shale member of Goose
HEgg formation.

Present in Freezeout Hills.

Fremont Limestone! or Dolomite
Fremont Formation

Middle and Upper Ordovician: Eastern and central Colorado.

Original reference: C. D. Walcott, 1892, Geol. Soc. America Bull.,, v. 3,
p. 154-167.

J. C. Maher, 1950, U.S. Geol. Survey Oil and Gas Inv. Prelim. Chart 39.
Described along Front Range where it consists of limestone as much as
50 feet thick. Overlies Harding sandstone; underlies Williams Canyon
limestone.

T. S. Lovering and E. N. Goddard, 1950, U.S. Geol. Survey Prof. Paper
223, p. 32. At type section, limestone is 190 feet thick; maximum
thickness 290 feet a few miles north of Priest Canyon.

J. W. Gabelman, 1952, Am. Assoc. Petroleum Geologists Bull,, v. 36, no. 8,
p. 1582 (fig. 3), 1583. In Sangre de Cristo Mountains, Fremont consists
of fairly uniform dark-zray to black crystalline dolomite. Overlies
Harding quartzite; undcrlies Parting member of Chaffee formation.
Thickness as much as 4/:0 feet.

W. C. Sweet, 1954, Am. Assoc. Petroleum Geologists Bull,, v. 88, no. 2,
p. 294-300. Referred to as formation. Thickness 283% feet. Lower
208 feet is massive dolomite; upper 75 feet is shale and dolomite and
is here named Priest Canyon member. Overlies Harding formation;
underlies Williams Canyon fornation.

M. G. Dings and C. S. Robinson, 1957, U.S. Geol. Survey Prof. Paper 289,
p. 13. In Garfield quadrangle, Fremont is dolomite. Thickness 15 to
135 feet. Uncomformably overlies Harding quartzite; uncomformably
underlies Parting member of Chaffee formation.

Type section: Harding Quarry at Canon City. Named for exposures in
Fremont County.

French Slate' (in Snowy Range Series)

Precambrian: Southeastern Wyoming.

Original reference: E. Blackwelder, 1926, Geol. Sce. America Bull, v.
37, p. 620, 622, 645, 649.

J. J. Runner, 1928, Geol. Soc. America Bull,, v. 39, no. 1, p. 202. Included
at top of Snowy Range series (new).

R. S. Agatston, 1951, Wyoming Geol. Assoc. Guidebook 6th Ann. Field
Conf, p. 130. Precambrian metamorphics consist of Anderson phyllite,
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Deep Lake metaquartzite, French slate, Heart metagraywacke, Head-
quarters schist, Nash marble series, Seminoe formation, and Towner
greenstone.

Named for French Creek in Medicine Bow Mountains.

Frenchburg Siltstone Member (of Brodhead Formation)

Lower Mississippian: Central Kentucky.

P. B. Stockdale, 1939, Geol. Soc. America Spec. Paper 22, p. 76, 180, 182,
183-184, pl. 17. Included in Morehead facies (new), Brodhead forma-
tion. Occurs in massive beds up to 6 feet thick. Thickness of member
10 to 17 feet. Underlies Haldeman siltstone member (new) ; overlies
Christy Creek siltstone member (new).

Type section : Quarry one-half mile west of Frenchburg, Menifee County.

French Creek limestone member’
Mississippian : Northwestern Pennsylvania.
Original reference: K. E. Caster, 1934, Bulls. Am. Paleontology, v. 21,
no. 71, p. 135-136.
Type section: Ravine at “Glendale” Cemetery, in Meadville City, Craw-
ford County.
French Creek Shale Member (of Root Shale)

French Creek Shale (in Wabaunsee Group)®

Pennsylvanian (Virgil Series) : Northeastern Kansas, southwestern Iowa,
and southeastern Nebraska. '

Original reference: R. C. Moore, May 1935, Kansas Geol. Survey Bull. 20,
table opposite p. 14.

R. C. Moore and M. R. Mudge, 1956, Am. Assoc. Petroleum Geologists
Bull.,, v. 40, no. 9, p. 2274 (fig. 1), 2275. Rank reduced to member
status in Root shale (new). Overlies Jim Creek limestone member;
underlies Nebraska City limestone member of Wood Siding formation
(redefined).

H. G. Hershey and others, 1960, Towa Highway Research Board Bull.
15, p. 11, fig. 5. Geographically extended into southwestern Jowa where
it is uppermost unit in Wabaunsee group. Overlies Jim Creek lime-
stone.

Type locality: French Creek, northeastern part of Pottawatomie County,
Kans.

French Flat Sandstone

Pliocene, middle: Southern California.

D. I. Axelrod, 1950, Carnegie Inst. Washington Pub. 590, pl. 1. Shown
on plate 1 as stratigraphically below Piru Gorge sandstone (new).
[Text refers to a thick sand unit near French Flat. French Flat sand-
stone may be basal formation of Ridge Basin group.]

Occurs in Ridge Basin area along U.S. Highway 99 between Los Angeles
and Bakersfield, in the region from 5 miles north of Castaic to the
vicinity of Gorman,

French Lick Coal Member (of Mansfield Formation)

Pennsylvanian: South-central Indiana.

H. H. Gray, R. D. Jenkins, and R. M. Weidman, 1960, Indiana Geol.
Survey Bull. 20, p. 26, 27, pl. 1. Important stratigraphic marker or
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key bed about 50 feet below top of lower unit of Mansfield. Average
thickness about 1 foot. Coal named by D. W. Franklin (1939, unpub.
thesis). Franklin’s type section for coal, in SW¥%4NW¥4 sec. 4, T. 2
N, (sic) R. 2 W., not located. Another locality noted which may be
one to which Franklin referred.

Type locality: Quarry and mine in NE%NE% see. 5, T. 1 N,, R. 2 W,
approximately 1 mile west of town of French Lick, Orange County.

French Lick Stone (in Chester Group)*

Mississippian : Southwestern Indiana.

Original reference: E. T. Cox, 1871, Indiana Geol. Survey 2d Ann. Rept.,
p. 81.

Named for French Lick Springs, Orange County.

Frenchmans Bay Series

Silurian: Southeastern Maine.

G. H. Chadwick, 1942, (abs.) Geol. Soc. America Bull., v. 53, no. 12, pt.
2, p. 1797. Named to include Bar Harbor detrital facies and Cranberry
Island voleanic facies. Replaces four series of Shaler (1889), Schooner
Head, Suttons Island, Cranberry Island, and Bar Harbor. Presumably
Silurian.

G. H. Chadwick, 1944, New York Acad. Sci. Trans., ser. 2, v. 6, no. 6, p.
172-173, 176-177. Includes all sedimentary rocks overlying Bartletts
Island schist; these form a seemingly indivisible succession exhibiting
two contrasting and interfingering facies, Bar Harbor and Cranberry
Island facies.

Occurs on Mount Degert Island, Hancock County, which is bordered on the
east by Frenchman Bay.

French Pond Granite! (in New Hampshire Plutonic Series)

Upper Devonian(?) : West-central New Hampshire.

Original reference: M. P. Billings, 1935, Geology of Littleton and
Moosilauke quadrangles, New Hampshire, Moosilauke map, p. 28, 36.

M. P. Billings, 1955, Geologic map of New Hampshire (1:250,000): U.S.
Geol. Survey. Included in New Hampshire plutonic series of Upper
Devonian(?) age.

M. P. Billings, 1956, Geology of New Hampshire, pt. 2, p. 61. Hetero-
geneous rock composed of five phases. In New Hampshire plutonic
series.

Confined to circular stock 3 miles in diameter 3 miles southeast of
‘Woodsville. Named from French Pond, 4% miles southeast of Woods-
ville, Moosilauke quadrangle.

Frenchtown Diorite*

Age(?) : Northeastern Maryland.

Original reference: G. P. Grimsley, 1894, Cincinnati Soc. Nat. History
Jour., v. 17.

Near Frenchtown, Cecil County.

Frenck Shale*

Pennsylvanian : Northeastern Kansas and southeastern Nebraska.

Original reference: R. C. Moore, 1932, Kansas Geol. Soc. Guidebook 6th
Ann. Field Conf., p. 94, 96.

Derivation of name not given.
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Frensley Limestone (in Dornick Hills Group)

Frensley Limestone Member (of Lake Murray Formation)
Pennsylvanian: Eastern Oklahoma.

Jerome Westheimer, 1936, Correlation of the Pennsylvanian formations
of the Ardmore basin and the Franks graben, Oklahoma: Ardmore
Geol. Soc., last 3 pages of mimeographed program of a conference on
correlation of the Pennsylvanian System of the Ardmore basin, held
May 5, 1936. At base of the Pumpkin Creek south of Ardmore, nodular
white dense limestone varying in thickness from 1 to 10 feet or more.
Limestone contains an undescribed species of Fusulina which also
occurs 50 feet below top of the Atoka in the so-called Red Oak member.
Name Frensley is here proposed for this limestone and the shale
overlying it and beneath the overlying prominent sandstone. Frensley
marks top of the Atoka or Red Oak of eastern Oklahoma.

B. H. Harlton, 1938, Am. Assoc. Petroleum Geologists Bull,, v. 22, no. 7,
p. 854 (fig. 1). Shown on correlation chart of area south of Arbuckles.
Pennsylvanian (Des Moines).

R. M. Jeffords, 1942, Kansas Geol. Survey Bull, 41, pt. 5, p. 250. Corals
collected from Frensley limestone, Lampasas age, southeast of Ardmore,
Okla.

R. C. Moore and others, 1944, Geol. Soc. America Bull,, v. 55, no. 6, chart
6 (column 37). Shown on chart as Frensley limestone, in Dornick Hills
group; Lampasas series.

B. H. Harlton, 1956, in Ardmore Geol. Soc., Petroleum geology of southern
Oklahoma—a symposium, v. 1: Tulsa, Am. Assoc. Petroleum Geologists,
p. 137 (fig. 2), 139, 140 (fig. 3). Rank reduced to member status in
Lake Murray formation (new). Overlies Griffin sandstone (equivalent
to Lester) member; underlies Big Branch formation. Atoka series.

Well exposed on Frensley Farm in SE% sec. 30, T. 3 8., R. 2 E., Carter
County.

Fresnal Group
Pennsylvanian (Virgil Series) : Central and southwestern New Mexico.

M. L. Thompson, 1942, New Mexico Bur. Mines Mineral Resources Bull.
17, p. 27 (table 2), 73-79. Term proposed for all sedimentary rocks that
are definitely referable to the Virgil series between top of the Keller
group (new) and base of the Permian Wolfcamp (above). Thickness at
type locality 530 feet; in San Andres Mountains apparently more than
1,000 feet thick. At type locality, composed of argillaceous to essen-
tially pure limestone, arkosic sandstone, conglemerates, and gray to red
shale; more than 50 percent of rocks are clastics, but most of them are
of marine origin. In central part of State, group is composed largely
of red shale, with interbedded thin nodular to irregularly bedded fos-
siliferous limestone and arkosic sandstone. Many faunal as well as
lithologic units recognized in type section of group, but formational
names not applied at this time; includes Bruton formation (new) in
lower part in area of Oscura Mountains. In Fresnal Canyon in mnorth
end of Sacramento Mountains, upper Virgil strata of Fresnal group are
overlain unconformably by 250 feet of strata of undetermined age.
These strata are composed largely of clastic red shale, gray shale,
sandstone, and conglomerates. In some areas, the Abo formation rests
directly on the Bruton.
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Carel Otte, Jr., 1959, New Mexico Bur. Mines Mineral Resources Bull. 50,
p. 18. 19. Holder formation includes the Fresnal and Keller groups in
classification of Thompson (1942). Thompson’s detailed section of
Fresnal group forms upper 530 feet of Pray's (1952, unpub. thesis)
Holder formation and is overlain by Laborcita formation (new).

Type locality : Fresnal Canyon along State Highway 83, east of La Lusz,
in north end of the Sacramento Mountains. Section is mainly in NW %4
sec. 30, T. 15 8., R. 11 E., Otero County.

TFresnian Stage

Eocene, late: California.

V. 8. Mallory, 1953, (abs.) Jour. Paleontology, v. 27, no. 6, p. 903; 1954,
Pacific Petroleum Geologist, v. 8, no. 11, p. 1. One of six stages, based
on foraminiferal assemblages, in lower Tertiary of California. Includes
interval between Oligocene Refugian stage above and Narizian stage.
Also spelled Fresnoian.

V. 8. Mallory, 1959, Lower Tertiary biostratigraphy of the California
Coast Ranges: Tulsa, Okla., Am. Assoc. Petroleum Geologists, p. 18.
Term discontinued. Fresnian incorporated in redefined Narizian stage.

Fresnoian Stage
See Fresnian Stage.
Friant Formation

Miocene or Pleistocene(?): Southern California.

G. H. Jones, 1940, Am. Geophys. Union Trans., v. 21, pt. 1, p. 62 (fig. 2),
66. Composed of cemented sandy, tuffaceous lake-laid sediments; overlies
granite.

G. A. Macdonald, 1941, California Univ. Pub., Dept. Geol. Sci. Bull., v. 26,
no. 2, p. 262-265, map 1. Thickness varies; along northwestern side of
Table Mountain about 250 feet; thickens to southwest; near lower end
of Little Dry Creek, minimum exposed thickness 320 feet; entire series
dips southwestward from 2° to 4°. Unconformably overlaps Ione forma-
tion near Little Table Mountain; on eastern side of San Joaquin Valley,
lies on granitic rocks and crystalline schists; in some areas, capped by
basaltic lava flows.

F. D. Trauger, 1950, (abs.) Geol. Soc. America Bull,, v. 61, no. 12, pt. 2, p.
1531. Probably Pleistocene.

Typically exposed both east and west of San Joaquin River in vicinity of
Friant, Fresno County.

Friedrich Shale Member (of Root Shale)

Friedrich Shale (in Wabaunsee Group)®

Pennsylvanian (Virgil Series) : Fastern Kansas, southwestern Iowa, and
southeastern Nebraska.

Original reference: R. C. Moore, 1935, Kansas Geol. Survey Bull. 20, table
opposite p. 14.

G. E. Condra and E. C. Reed, 1938, Nebraska Geol. Survey Paper 12, p. 9.
In Nebraska, formation includes (ascending) Minersville shale, Palmyra
limestone, and Otoe shale members (all new).

R. C. Moore and M. R. Mudge, 1956, Am. Assoc. Petroleum Geologists Bull,,
v. 40, no. 9, p. 2274 (fig. 1), 2275. Rank reduced to member status in
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Root shale (new). Underlies Jim Creek limestone member; overlies
Grandhaven limestone member of Stotler limestone (new).

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15,
p.- 11, fig. 5. Geographically extended into southwestern Iowa. Bluish
gray to light gray, micaceous, and silty in upper part. Thickness 10
feet. Underlies Jim Creek limestone. Overlies Grandhaven limestone.
Wabaunsee group. Interval from lower part of Friedrich shale through
Grandhaven limestone is exposed along bluffs of Missouri River and
major tributaries in Fremont County extending from NWZ4 sec. 1 to
NW% sec. 18, T. 69 N., R. 43 W. Condra and Reed suggest that their
Otoe shale, Palmyra limestone, and Minersville shale may occupy hori-
zon of Friedrich shale.

Type locality : Friedrich Creek, sec. 6, T. 22 8., R. 11 E., Greenwood County,
Kans.

Friendsville Black Shale (in Conemaugh Formation)*
Pennsylvanian: Western Maryland.
Original reference: C. K. Swartz, W. A. Price, and H. Bassler, 1919, Geol.
Soc. America Bull,, v. 30, p. 574.
Probably named for occurrence at Friendsville, Garrett County.
Friendsville Coal Member (of Mattoon Formation)
Pennsylvanian: Central and southeastern Illinois.

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p.
40, 51 (table 1), pl. 1. Assigned member status in Mattoon formation
(new). Occurs at base of formation about 50 feet below McClearys
Bluff coal member. Coal named by Fuller and Clapp (1904, U.S. Geol.
Survey Geol. Atlas, Folio 105). Presentation of new rock-stratigraphic
classification of Pennsylvanian strata in Illinois.

Type locality : Secs. 13 and 24, T. 1 N., R. 13 W., Wabash County.

Friendsville Formation®
Pennsylvanian: Southwestern Indiana.
Original reference: Marshall Harrell, 1935, Indiana Div. Geology Pub. 133,
p. 73 (chart).

H. R. Wanless, 1939, Geol. Soc. America Spec. Paper 17, p. 84. Division of
post-Alleghenian in western Indiana between McClearys Bluff above and
St. Wendells formations, which is supposed to include Friendsville coal,
‘Wabash County, Ill.; correlations between Friendsville and southwestern
Indiana may have been erroneous, and Friendsville coal may be higher
than its supposed equivalent in Indiana.

Type locality and derivation of name not given.
TFrijole Limestone Member (of Delaware Mountain Formation)?*
Permian: Western Texas.

Original reference: W. G. Blanchard, Jr., and M. J. Davis, 1929, Am. Assoc.
Petroleum Geologists Bull., v. 13, p. 973, 987.
Named for exposures at Frijole post office, Culberson County.

Frijole Shale!
Permian: Western Texas.

Original reference: J. E. Adams, 1936, Am. Assoc. Petroleum Geologists
Bull, v. 20, no. 6. p. 785.

Occurs in wells at top of Delaware Mountain section Loving County.
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Frio Clay?

QOligocene ( ?) : Bastern Texas.

Original reference: E. T. Dumble, 1894, Jour. Geology, v. 2, p. 554.

M. C. Israelsky, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 2,
p. 376-382., Amnnotated bibliography of pertinent papers dealing with
term Frio; also shows various uses of term as interpreted by the re-
viewer.

A. C. Ellisor, 1944, Am. Assoc. Petroleum Geologists Bull,, v. 28, no. 9, p.
1344-1375. Anahuac formation (new) lies between basal sands of Flem-
ing above and subsurface Frio below.

A. D. Warren, 1957, Gulf Coast Assoc. Geol. Soc. Trans., v. 7, p. 221-227.
Plummer (1932, Texas Univ. Bull. 3232) and Ellisor (1933, Am. Assoc.
Petroleum Geologists Bull., v. 17, no. 11) used Frio as term for subsur-
face strata thought to be equivalent to surface beds of same name as
restricted and defined by Plummer. Xowever, it has been determined
that surface Frio of Texas is outcrop equivalent of sabsurface Vicksburg.
Suggested that term Frio could be suppressed in case of the surface
Vicksburgian equivalent in Texas and another name applied to that unit.

D. H. Eargle and J. L. Snider, 1957, Texas Univ. Bur. Econ. Geology Rept.
Inv. 30, p. 11 (fig. 2), 14. Frio clay discussed in report on uranium-
bearing rocks, Karnes County area. Believed to be present in subsurface
beneath Catahoula tuff in central and southern Karnes County. Forma-
tion consists of light-greenish-gray clay that is bentonitic and slightly
calcareous and which weathers to a characteristic brown silty or clayey
soil. Although its strike is apparently same as that of underlying beds,
the Frio is believed to rest unconformably on sands of Jackson forma-
tion. Downdip from outcrop, lower part of Frio of subsurface contains
fauna characteristic of Vicksburg of east Gulf Coastal Plain and forma-
tion is therefore classed as Oligocene(?) in age. Thickness about 200
feet (well data in Karnes County).

D. H. Bargle, 1959, Am. Assoc. Petroleum Geologists Bull,, v. 43, no. 11, p.
2634. Discussion of Jackson group of south-central Texas. Southwest
from point in northern Live Oak County, near community of Esseville,
Frio clay, of Oligocene(?) age, extends to the Rio Grande. This usage
of Frio is in the sense that Bailey (1926, Texas Univ. Bull. 2645) de-
scribed the formation, restricting it to clays that lie conformably on the
Jackson and that are overlain unconformably by Catahoula tuff (the
Gueydan formation of Bailey).

Named for exposures at and near mouth of Frio River, Live Oak County.

Frio Formation
Frio Stage
Oligocene: Subsurface in Louisiana and Texas.

Alexander Deussen and K. D. Owen, 1939, Am. Assoc. Petroleum Geologists
Bull, v. 23, no. 11, p. 1616-1620, 1634. Inaccurate correlation of so-called
subsurface Frio with surface Frio formation noted. Name Van Vleck
sands suggested to replace “Frio” in subsurface.

M. C. Israelsky, 1940, Am. Assoc. Petroleum Geologists Bull.,, v. 24, no. 2,
p. 876-382. An annotated bibliography of pertinent papers dealing with
term Frio; also shows various uses of term as interpreted by reviewer.

A. D. Warren, 1957, Gulf Coast Assoc. Geol. Soc. Trans., v. 7, p. 221-227.
History of usage of term Frio in subsurface and proposal of formal type
774~954—vol. 1—66———91
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section for Frio Formation and Stage. Plummer (1932, Texas Univ, Bull.
3232) and Ellisor (1933, Am. Assoc. Petroleum Geologists Bull. 17, no. 11)
useéd Frio as term for subsurface strata thought to be equivalent to sur-
face beds of same name as restricted and defined by P’lummer. It has
been determined, however, that surface Frio of Texas is outcrop equiva-
lent of subsurface Vicksburg. Between 1933 and 1940, workers, unaware
of equivalency of subsurface Vicksburg to surface Frio, adopted term
Frio for subsurface strata between middle Oligocene (Anahuac) and
Vicksburg. This usage is firmly entrenched in the literature. Suggested
that term Frio could be suppressed in case of the surface Vicksburgian
equivalent in Texas and another name applied to that unit. Frio Stage
is that part of subsurface stratigraphic section between base of Anahuac
sediments and top of Vicksburg Stage. In type well, Frio Formation is
present from 7,663 feet to 9,725 feet, whereas the stage continues down
to 9,961 feet. Formation consists of dark to very dark, varicolored shales
and silty shales and massive to thin-bedded strata of sand and silty
sand. Top of formation is top of first sand below Marginuline zone of
the Anahuacian, and base of lowest sand above Vicksburg Stage is con-
sidered base of Frio Formation. Stage in subsurface of Louisiana ex-
tends across southern half of State from Sabine River to Pearl River and
is situated between base of Anahuacian Marginulina zone and top of
Vicksburgian. Threefold division of Frio into upper, middle, and lower
units is facilitated on basis of lithology and paleontology.

Type locality and well (formation and stage) : China gas-distillate field in

northeast Jefferson Davis Parish, La.; field is 6 miles southwest of Elton,
La. Type well: Continental Oil-Union Sulphur, H. J. Shoesmith No. 1.
Well is located 330 feet south and 330 feet east of NW cor. sec. 1, T. 8 S.,
R. 4 W.

Frisbie Limestone! Member (of Wyandotte Limestone)

Frisbie Limestone Member (of Iola Limestone)

Upper Pennsylvanian (Missouri Series): Eastern Kansas, southwestern
b

Towa, northwestern Missouri, and southeastern Nebraska.

Original reference: R. C. Moore, 1932, Kansas Geol. Soc. Guidebook 6th

J.

Ann. Field Conf., n. 92, 97.

R. Clair, 1943, Missouri Geol. Survey and Water Resources, 2d ser., v.
27, pl. 1. Shown on columnar section of Jackson and Cass Counties, Mo.,
as limestone member of Iola formation; underlies Quindaro shale mem-
ber; overlies Liberty Memorial shale member (new) of Chanute shale.

R. C. Moore, 1948, Am. Assoc. Petroleum Geologists Bull.,, v. 32, no. 11, p.

G.

2031 (fig. 4), 2032, 2033; 1949, Kansas Geol. Survey Bull. 83, p. 103.
Settlement of the “Iola problem” has led to a number of changes in the
Missouri Survey’s classification of middle and upper Kansas City beds
S0 as to bring interstate agreement in nomenclature. FKrisbie limestone,
Quindaro shale, and Argentine limestone, which were indicated as mem-
bers of Iola limestone in western Missouri, are classified with overlying
Island Creek shale and Farley limestone as members of the Wyandotte.
. Condra, 1949, Nebraska Geol. Survey Bull. 16, p. 35. Thickness 1 to
3 feet in Kansas, % foot in Cass County, Nebr., and a few inches on
Middle River, southwest of Winterset, Towa.
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H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15,
p. 25, fig. 5. In Madison County, the Frisbie is a blue dense, locally
fossiliferous limestone. Thickness one-half foot. Basal member of
Wyandotte; underlies Quindaro shale member; overlies Lane shale. *

Named for Frisbie, Johnson County, Kans. Well exposed at middle of
north side of sec. 17, T. 12 8., R. 23 E.

Frisco Limestone! (in Hunton Group)
Lower Devonian: Northeastern and south-central Oklahoma.

Original reference: C. A. Reeds, 1926, Am. Mus. Nat. History Jour., v. 26,
p. 470-473.

T. W. Amsden, 1957, Oklahoma Geol. Survey Circ. 44, p. 6 (fig. 3), 7, 4749,
In south-central Oklahoma, formation is a fossiliferous calcarenite with
almost no argillaceous calcilutite. Maximum thickness about 41% feet.
Overlies Fittstown member (new) of Bois d’Arc limestone. Underlies
Woodford formation. Reeds did not designate type section but mentioned
that best exposures were along Bois d’Arc Creek; these exposures can
be used as type section.

G. G. Huffman, 1958, Oklahoma Geol. Survey Bull. 77, p. 14 (fig. 2), 33-35,
pl. 4. Described on flanks of Ozark uplift, northeastern Oklahoma.
Light- to dark-gray, fine- to medium-crystalline, thick bedded, coquinoid
fossiliferous limestone. Locally, sandy, cherty, and dolomitic beds may
be present. Thickness 0 to 7 feet. Unconformably overlies St. Clair
limestone; separated from overlying Sallisaw or Sylamore by uncon-
formity, and locally, small cavities in Frisco are filled with Sylamore
sandstone. Early Devonian.

Type section: Along Bois d’Arc Creek and near Coal Creek, NE%4 sec. 11,
T. 2 N,, R. 6 B.,, 7 miles south of Frisco, Pontotoc County.

Frog Mountain Sandstone?
Lower or Middle Devonian: Northern and central Alabama and north-
western Georgia.
Original reference: C. W. Hayes, 1894, Geol. Soc. America Bull., v. 5, p. 470.
G. A. Cooper and others, 1942, Geol. Soc. America Bull., v. 53, no. 12, pt. 1,
chart 4. Shown on correlation chart as Lower or Middle Devonian.

H. E. Rothrock, 1949, Alabama Geol. Survey Bull. 61, pt. 1, p. 11-12, fig. 2.
Described in Coosa coal field, St. Clair County, Ala., where it is 80 feet
thick and unconformably underlies Chattanooga(?) shale. Lower or
Middle Devonian.

‘W. H. Robinson, J. B. Ivey, and G. A. Billingsley, 1953, U.S. Geol. Survey
Cire. 254, p. 50. In Birmingham area, crops out along Red Mountain
above Red Mountain formation.

Type locality : Frog Mountain, Cherokee County, Ala. °
Frondosa limestone'
Ordovician: Southern New Mexico.

Original references: C. R. Keyes, 1915, Iowa Acad. Sci. Proc., v. 22, p.
257-259; 1915, Conspectus of geologic formations of New Mexico: Des
Moines, Robert Henderson, State Printer, p. 4, 7.

Derivation of name not stated.
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Frontier Formation (in Colorado Group)?!

Frontier Sandstone Member (of Mancos Shale)
Frontier Formation (in Mancos Group)

Upper Cretaceous: Western Wyoming, Colorado, Idaho, southern Montana,
and Utah.

Original reference: W. C. Knight, 1902, Eng. Mining Jour., v. 73, p. 721, in
a paper on Uinta County, Wyo.

C. T. Lupton, 1916, U.S. Geol, Survey Bull. 621, p. 167, 169, 171. In Basin
oil field, includes (ascending) Peay and Torchlight sandstone members.
Thickness about 565 feet. Overlies Mowry shale; underlies Cody shale.

J. D. Sears, 1926, U.S. Geol. Survey Bull. 781-B, p. 16 (table), 18, 19. In
Rock Springs uplift, Sweetwater County, Wyo., Frontier formation is 70
to 160 feet thick; overlies Aspen shale and underlies Baxter shale.

W. T. Thom, Jr., 1935, U.S. Geol. Survey Bull. 856, p. 49. Thickness of
formation about 410 feet in Soap Creek field. Consists chiefly of dark
shale and beds of bentonite lithologically similar to lower part of over-
lying Carlile shale. Division between the two formations arbitrarily
placed at top of thick bentonite bed exposed east of Soap Creek dome,
which lies a short distance above several thin layers of coarse sandstone
containing small chert pebbles and shark teeth. These layers are con-
fined to top 100 feet of formation at Soap Creek but apparently become
thicker toward northwest. Overlies Mowry shale. Colorado group.

P. T. Walton, 1944, Geol. Soc. America Bull,, v. 55, no. 1, p. 101, 102, 103.
Member of Mancos shale in Uinta basin, Utah. Thickness 156 feet at
Red Creek; 157 feet at Rim Rock; 163 feet at Colorado border. Overlies
Middle shale member; underlies Upper shale member. Stratigraphically
above Aspen shale member.

A, J. Eardley, 1944, Geol. Soc. America Bull, v. 55, no. 7, p. 824 (table 1),
839-840. In north-central Wasatch Mountains, underlies Henefer forma-
tion (new) and overlies Aspen formation. Consists of coal-bearing series
of hogback-making gray sandstones separated by dark shales and friable
sandstones; coarse conglomerate in middle of section. Thickness about
10,000 feet.

D. M. Kinney and J. F. Rominger, 1947, U.S. Geol. Survey Oil and Gas Inv.
Prelim, Map 82; D. M. Kinney, 1951, U.S. Geol. Survey Qil and Gas Inv.
Map OM-123. Member of Mancos shale in Whiterocks River-Ashley
Creek area, Uintah County, Utah, where it is 80 to 90 feet thick; overlies
Mowry member and underlies unnamed member. Member, in Duchesne
and Uintah Counties, Utah, is 210 to 250 feet thick; overlies Mowry
member and underlies unnamed member.

H. L. Foster, 1947, Am. Assoc. Petroleum Geologists Bull, v. 31, no. 9, p.
1538 (table), 1577-1584. Frontier formation in this area [Teton County,
Wyo.] is characterized by tan sandstones with some interbedded sand-
stones, a few thin nodular limestones, many fossiliferous beds. Thick-
ness about 2,750 feet. Overlies Mowry shale; contact placed at base of
typical Frontier-type sandstone, above which no bentonite or porcellanite
beds were observed. Conformably underlies Cody shale.

J. D. Love, 1948, Wyoming Geol. Assoc. Guidebook 3d Ann. Field Conf., p.
108-109. Frontier, as defined in central Wyoming, consists of sandstone
and shale sequence overlying Mowry and underlying Cody shale. Fron-
tier, as defined in type area and other parts of western Wyoming, com-
prises quite different set of beds. Correlation from southwest corner of
Wind River basin southwestward through Bison basin, Rock Springs
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uplift, and Church Buttes to type area indicates that Cody shale and
probably at least part of Mesaverde formation of central Wyoming are
age equivalent of type Frontier and that part of Frontier formation of
central Wyoming is age equivalent of Aspen shale of western Wyoming.
Name Frontier is applied in this report [Wind River basin] to the sand-
stone and shale above the Mowry shale and below the Cody shale, in
conformity with long-accepted usage, but not with the implication that
formation is the same age as at type area. Thickness 650 to 1,030 feet.

G. E. Untermann and B. R. Untermann, 1949, Am. Assoc. Petroleum
Geologists Bull., v. 33, no. 5, p 688-689 (table 1) Shown on generalized
columnar section as formation in Mancos group in Green River and
Yampa River Canyons. Thickness 200 feet. Overlies Mowry formation;
underlies an upper Mancos shale.

P. W. Richards and C. P. Rogers, Jr., 1951, U.S. Geol. Survey Oil and Gas
Inv. Map OM-111, sheet 2. In Hardin area, Montana and Wyoming,
includes Soap Creek bentonite bed (new).

Keith Young, 1951, Jour, Paleontology, v. 25, no. 1, p. 35-68. Formation in
southern Montana is divided into seven stratigraphic units (unnamed).
Faunas obtained from units of formation of southern Montana are com-
pared with faunas from Frontier formation and Carlile shale of other
areas. Suggested that term Carlile shale be discontinued as rock name
in southern Montana and that Frontier be redefined to include all rocks
between top of Mowry shale and base of Niobrara formation. Frontier
section (Thom and others, 1935) east of Soap Creek oil field was used
as section of reference.

T. H. Kiilsgaard, 1951, Idaho Bur. Mines and Geology Pamph. 92, p. 14-17.
Extent and thickness of IFrontier formation in Horseshoe area has long
been subject of conjecture. Schultz (1918, U.S. Geol. Survey Bull. 543)
mentioned its occurrence and noted that it contained producing coals in
Lincoln County. Kirkham (1922, Idaho Bur. Mines Bull. 4) and Stalder
(1928, unpub. rept., Teton County) mentioned that formation covers large
parts of the district. In present report [Horseshoe Creek], term Fron-
tier is restricted to those Upper Cretaceous sediments, essentially gray to
buff sandstones, shales, and beds of coal, which overlie basal conglomerate
separating Aspen and Frontier formations. Thickness 3,905 feet. For-
mation occupies most of Horseshoe Creek basin. It is bounded on west
by Jackson fault and is underlain to south and east by Aspen formation.
Northward, it passes beneath Tertiary volcanics.

A. E. Granger and others, 1952, Utah Geol. Soc. Guidebook 8, p. 15, pl. 2.
In Wasatch Mountains, east of Salt Lake City, overlies Kelvin formation
and underlies Cretaceous(?) conglomerate. Thickness at least 8,000 feet.
Tuffaceous beds similar to porcellanites of Aspen formation crop out
near base.

W. A. Cobban and J. B. Reeside, Jr., 1952, Am. Assoc. Petroleum Geologists
Bull,, v. 36, no. 10, p. 1913-1961. Formation in its type area, consists of
about 2,000 feet of sandstone, coal, bentonite, and porcellanite. At Cum-
berland Gap. Wyo., 15 miles south of Frontier, lower half of formation
consists of nonmarine sandstone, siltstone, mudstone, and water-laid
volcanic rocks with some coal, carbonaceous shale, and limestone. Upper
half consists of sandstone, mudstone, and some coal. Underlain by ma-
rine Aspen shale of Early Cretaceous age; overlain by 6,000 feet of
marine Hilliard shale of middle Late Cretaceous age, which in turn is
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overlain by 4,000 feet of largely nonmarine Adaville formation. Non-
marine lower half cannot be precisely dated, but is probably Cenomanian,
Marine beds in upper half are dated as of late Greenhorn (Turonian),
early Carlile (Turonian), and early Niobrara (Coniacian) ages. Non-
marine unit near top believed to be of late Carlile age (Turonian).
Northward from type area, formation does not appear to change greatly
as far as Fontenelle basin, but upper half of overlying Hilliard shale
changes to sandstone and shales of Adaville aspect. Farther north in
Snider basin, a thin equivalent of typical Frontier can be identified, but
it is overlain by great thickness of sandstone and shale that is not
greatly different from the Frontier. Surface measurements suggest as
much as 13,000 feet, but there may be duplication of beds not readily
seen on surface. Uppermost part has not yielded fossils, but main part
of these beds contains Niobrara fossils, and the entire sequence above
the Aspen has been called Frontier by some authors. Formation passes
eastward into dominantly marine rocks with fewer and thinner beds of
resistant sandstone. Inasmuch as the sandstone beds that locally form
top of Frontier pass eastward into shale, the upper limit of formation
changes in age. Ordinarily one of three large units of sandstone forms
top of formation. Youngest sandstone unit, of early Niobrara age, is
tongue shaped, extending from southwest and northwest corners of
Wyoming into central part of State. Sandstone beds of about middle
Carlile age form top of formation for some distance eastward in Wyom-
ing, northeastern Utah, and northwestern Colorado, beyond the eastern
limits of the sandstone beds of early Niobrara age. In much smaller area
in north-central Wyoming and south-central Montana, sandstone beds of
pre-Carlile age form top of the Frontier. In Cumberland Gap section,
formation contains Oyster Ridge sandstone member. Detailed discussion
of specific areas. Correlation chart.

C. C. O'Boyle, 1955, Intermountain Assoc. Petroleum Geologists Guidebook
6th Ann. Field Conf., p. 33 (columnar section), 34. In northwestern
Colorado (western part), overlies the Mowry and underlies Mancos for-
mation; in eastern part, occurs above Dakota formation and below Nio-
brara equivalent.

M. M. Knechtel and S. H, Patterson, 1956, U.S. Geol. Survey Bull. 1023, p.
15. Nomenclature revised in Hardin district, Montana and Wyoming.
Names Frontier and Eagle, which appear on maps published by Thom
and others (1935), Richards and Rogers (1951), and Knechtel and Pat-
terson (1952, U.S. Geol. Survey Cire. 150; 1955, U.S. Geol. Survey
Mineral Inv. Field Studies Map MF-36), have been eliminated from
nomenclature in present report. Strata that were designated Frontier
formation are assigned to Belle Fourche member of Cody shale.

J. D. Haun, 1958, Wyoming Geol. Assoc. Guidebook 13th Ann. Field Conf.,
p. 84-89. In Powder River Basin, top of Frontier is placed at top of
‘Wall Creek sandstone member. Base of Frontier placed at base of Clay
Spur bentonite. Overlies Mowry shale; underlies Carlile shale except in
Buffalo-Crazy Woman Creek area where it underlies Cody shale. Thick-
ness varies from almost 1,000 feet in southwest part of basin to 600 feet
in subsurface northeast of Kaycee and to 800 feet in southeastern part of
basin. Use of name Frontier, with Wall Creek sandstone member at top,
can be extended to east and northeast to region where Greenhorn lime-
stone becomes distinct. If Greenhorn limestone is distinetly present,
Black Hills nomenclature should be used.
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W. J. Mapel, 1959, U.S. Geol. Survey Bull. 1078, p. 43-46, pls. 1, 3. In
Buffalo-Lake De Smet area, formation is 500 feet thick and consists of
interbedded light-gray sandstone and dark-gray shale with a few beds of
bentonite and conglomerate. Overlies Mowry shale ; underlies Cody shale.

H. R. Ritzma, 1959, Utah Geol. and Mineralog. Survey Bull. 66, p. 34,
36-37. Frontier sandstone member of Mancos overlies Mowry shale
member and underlies main body of Mancos in Daggett County. Aver-
age thickness about 200 feet.

N. C. Williams and J. H. Madsen, Jr., 1959, Intermountain Assoc. Petroleum
Geologists Guidebook 10th Ann. Field Conf. p. 122-123. In Coalville
area, Utah, beds previously assigned to Frontier formation contain a
heretofore unnoted major tectonic interruption; hence, the Frontier for-
mation should be divided in recognition of this unconformity. Name
Frontier is retained for beds below the angular unconformity, and name
Wanship is applied to immediately overlying beds. Thickness of re-
stricted Frontier 2,132 feet.

L. A. Hale, 1960, Wyoming Geol. Assoc. Guidebook 15th Ann. Field Conf.,
p. 136-146. Formation revised is Coalville area. Comprises (ascending)
Longwell sandstone, Spring Canyon, Chalk Creek, Coalville, Allan Hol-
low, Oyster Ridge, Dry Hollow, Grass Creek, Judd shale, and Upton
sandstone members. All member names except Oyster Ridge are new.
Overlies rocks tentatively assigned to Aspen shale; underlies Henefer
formation. Intraformational unconformity recognized, but formation is
not divided on basis of this hiatus; hence, Williams and Madsen’s (1959)
Wanship not used in present report. On correlation chart, column cred-
ited to Trexler (1955, unpub. thesis) shows Frontier formation com-
prises (ascending) Aspen zone, Skunk Point sandstone, Chalk Creek,
Grass Valley shale, Oyster Ridge, Coalville conglomerate, Dry Hollow
sandstone, Meadow Creek sandstone, Judd shale, and Upton shale mem-
bers. Between Skunk Point sandstone and Chalk Creek member are
about 2,800 feet of sandstone, shale, and conglomeratic sandstone not
recognized as Frontier. Most of this interval is Chalk Creek member of
present report.

Type area: Southwestern Wyoming. Named for exposures near Frontier,
2 miles north of Kemmerer, Lincoln County, Wyo. Characteristically
exposed at Cumberland Gap, 15 miles south of Frontier.
Front Range Granite Group?
Precambrian : Colorado.

Original reference: T. 8. Lovering and others, 1935, Geologic map of Colo-
rado.

Includes following named units: Cripple Creek Granite, Curecanti Quartz
Monzonite, Eolus Granite, Mount Rosa Granite, Pikes Peak Granite,
Powderhorn Granite, Sherman Granite, Silver Plume Granite, Tenmile
Granite, Trimble Granite, Twilight Granite, Vernal Mesa Quartz
Monzonite, and Whitehead Granite.

Named for development in Front Range.
fFrostburg Formation*
Permian : Western Maryland.

Original reference: P. T. Tyson, 1837, Maryland Acad. Sci. Trans., v. 1,
p. 92-98.

Named for Frostburg, Allegany County.
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Frozen Head Sandstone (in Vowell Mountain Group)

Frozenhead Grit (in Anderson Sandstone)®*
Pennsylvanian (Pottsville Series) : Hastern Tennessee.

Original reference: L. C. Glenn, 1925, Tennessee Geol. Survey Bull. 33-B,
p. 324-328.

C. W. Wilson, Jr., J. W. Jewell, and E. T. Luther, 1956, Pennsylvanian ge-
ology of the Cumberland Plateau: Tennessee Div. Geology [folio], p. 11,
19, pls. 2, 4. Reallocated to Vowell Mountain group (new) and referred
to as Frozen Head sandstone. In type locality 35 feet thick; in Cross
Mountain section 60 feet thick; maximum thickness 100 feet. Occurs
near top of group; overlies an unnamed shale unit; underlies shale
interval below Low Gap sandstone (new) of Cross Mountain group
(new).

Exposed on Frozen Head Mountain, Petros quadrangle, Morgan County.
[Board on Geographic Names gives Frozen Head as correct spelling.]

Fruitland Formationt
Upper Cretaceous: Northwestern New Mexico and southwestern Colorado.

Original reference: C. M. Bauer, 1916, U.S. Geol. Survey Prof. Paper 98-P.

Harley Barnes, E. H. Baltz, Jr., and P. T. Hayes, 1954, U.S. Geol. Survey
0Oil and Gas Inv. Map OM-149. Described in Red Mesa area, La Plata
and Montezuma Counties, Colo., where it is 510 to 520 feet thick and
consists of a sequence of sandstone, shale, and coal beds. TUnderlies
Kirtland shale; overlies Pictured Cliffs sandstone.

P. T. Hayes and A. D. Zapp, 1955, U.S. Geol. Survey Oil and Gas Inv. Map
OM-144. Discussed in Baker-Dome-Fruitland area, New Mexico, where it
underlies Kirtland shale and intertongues with underlying Pictured
Cliffs sandstone.

Named for small settlement on San Juan River, San Juan County, N. Mex,

Frye Mesa Beds (in Gila Conglomerate)

Pleistocene : Southeastern Arizona.

P. A. Wood, 1959, Arizona Geol. Soc. Guidebook 2, p. 60. Consist of con-
glomerate containing large boulders set in brown silty matrix. Maxi-
mum thickness adjoining Graham Mountains about 700 feet. Unit thins
rapidly toward center of Safford Valley. Conformably overlie Solomons-
ville beds. Name credited to W. L. Van Horn and L. A. Heindl (unpub.
theses).

In Stafford Valley, [Graham County].

Fulda Limestone (in Mansfield Group)

Pennsylvanian (Pottsville) : Southwestern Indiana.

D. W. Franklin, 1944, Illinois Acad. Sci. Trans., v. 37, p. 87 (fig. 1), 88-89.
Dark-blue-gray dense pure brittle, sparsely fossiliferous limestone.
Thickness 2% feet. Occurs pear top of group about 15 feet below
Ferdinand limestone (new).

C. L. Cooper, 1946, Illinois Geol. Survey Bull. 70, p. 16 (fig. 2), 19. In-
cluded in Ti Valley series (new).

\

Named for exposures along road between Fulda and New Boston, eastern
Spencer County. Well exposed in S14,8W1, sec. 33, T.4 S, R. 4 W.



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1441

Fulda Sandstone'
Permian : Central northern Texas.

Original reference: E. C. Case, 1907, Am. Mus. Nat. History Bull. 23,
p. 660-662.

Named for prominent development near station of Fulda, Baylor County.
Fullerton Formation®
Fullerton Member (of Blanco Formation)

Fullerton Member (of Chase Channel Formation)

Pleistocene (Aftonian): Southern, central, and northern Nebraska and
western Kansas.

Original reference: A. L. Lugn and G. E. Condra, 1932, Geol. Soc. America
Bull,, v. 43, no. 1, p. 190.

O. S. Fent, 1950, Kansas Geol. Survey Bull. 85, p. 6465. Top member of
Chase Channel formation (new), a subsurface unit in western Kansas.
Maximum thickness 30 feet. Gray silty clay containing much sand.
Gradationally overlies Holdrege member; underlies Meade formation.

G. E. Condra and E. C. Reed, 1950, Nebraska Geol. Survey: Bull. 15-A,
p. 12 (fig. 6), 16. Formation is composed of silt and calcareous clay
grading locally into fine sand. Occurs between Holdrege and Grand
Island formations in Loess Plains area. Thickness varies between a few
feet and 50 feet or more; average 20 to 30 feet. Grades westward into
“Aftonian formation” which was developed generally on the Holdrege
sand and gravel plain where subdrainage was not active.

J. C. Frye and A. B. Leonard, 1952, Kansas Geol. Survey Bull. 99, p. 52
(fig. 2), 59-60, 61, 64. Considered upper member of Blanco formation
in Kansas. Where exposed in Sedgwick County, consists of 8 feet of
gray to greenish-gray silt and sand and overlies Permian shale; under-
lies red sandy silts and silty sands tentatively classed as Crete-Loveland.

C. W. Hibbard, 1958, Am. Jour. Sci., v. 258, no. 1, p. 55 (fig. 1). Chart of
revised classification of Kansas Pleistocene shows Fullerton as member
of unnamed formation in Meade group. Overlies Holdrege member; and
occurs below Afton soil.

J. M. Jewett, 1959, Graphic column and classification of rocks in Kansas:
Kansas Geol. Survey. Shown as formation in Kansas. Nebraskan-
Aftonian.

Named for exposures in vicinity of Fullerton, Nance County, Nebr.

Fullington Shale*

Lower Cretaceous (Comanche Series) : Central southern Kansas.

Original reference : F. W, Cragin, 1895, Am. Geologist, v. 16, p. 361, 379.

Named for Fullington Ranch, at Belvidere, Kiowa County.

Fulton Shale (in Eden Group)?

Fulton Beds (in Economy Member of Latonia or Eden Formation)

Upper Ordovician: Southwestern Ohio, southeastern Indiana, and north-
central Kentucky.

Original reference : A. F. Foerste, 1905, Science, new ser., v. 22, p. 150.

Wilber Stout, Karl Ver Steeg, and G. F. Lamb, 1943, Ohio Geol. Survey,
4th ser., Bull. 44, chart facing p. 108. Chart shows Fulton formation in
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Utica group. Occurs below Latonia formation of Eden group and above
Point Pleasant formation of Trenton group.

L. H. Lattman, 1954, Am. Jour. Sci,, v. 252, no. 5, p. 257-276. Report is
based on reexamination of stratigraphy of sub-Eden beds of Ordovician
age along Ohio River at its crossing of Cincinnati arch. Review of the
literature reveals several sources of confusion in nomenclature and cor-
relation. Study of detailed section at West Covington and Carntown, Ky.,
and Point Pleasant, Ohio. Rogers Gap [member of Cynthiana] forma-
tion, uppermost member of the Mohawkian, and overlying Fulton shale,
lowermost member of the Cincinnatian, are faunally indistinguishable
in this area. They appear to be lithologic facies of same time-rock unit.
Faunal and lithologic evidence indicates advisability of extending the
Cincinnatian series downward to embrace the Cynthiana formation,
rather than including this formation in the Mohawkian.

K. E. Caster, E. A. Dalve, and J. K. Pope, 1955, Elementary guide to the
fossils and strata of the Ordovician in the vicinity of Cincinnati, Ohio:
Cincinnati Mus. Nat. History, p. 12 (fig. 3). Chart shows Fulton beds

at base of Economy member of Latonia formation.

W. C. Sweet and others, 1959, Jour. Paleontology, v. 33, no. 6, p. 1030-1031.
In this report {Eden conodonts from Cincinnati region], Eden formation
is classified as lowermost formation in Covington group and divided into
(ascending) Economy (including basal Fulton beds), Southgate, and
McMicken member. Economy member is also referred to as “Fulton-
Economy’” member.

Named for Fulton, formerly a suburb of Cincinnati, Ohio.
Fulton Shale Member (of Monongahela Formation)?

TFulton shale and sandstone member

Upper Pennsylvanian: West Virginia, eastern Ohio, and western Pennsyl-
vania.

Original reference: G. P. Grimsley, 1907, West Virginia Geol. Survey Rept.
Ohio, Brooke, and Hancock Counties, p. 92.

R. E. Lamborn, 1951, Ohio Geol. Survey, 4th ser., Bull. 49, p. 36, 37. Thin
shale member which in eastern Ohio occurs about midway between the
Sewickley and Uniontown coals. In Jefferson County, Ohio, and north-
western West Virginia, underlies Arnoldsburg limestone.

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 158 (table
13), 178, 180. Shale and sandstone member of Arnoldsburg cyclothem
in report on Athens County. In Athens County, olive-green shaly sand-
stone that occurs above Benwood coal bed has been identified as the
Fulton “green” shale. Here, the Fulton shale is separated from Benwood
coal by bedded sequence of silty shale or fine-grained sandstone that
averages nearly 10 feet in thickness. Fulton shale, itself, is an olive-
green massive calcareous and micaceous unit that contains shaly partings
and averages 4% feet in thickness. Monongahela series.

Exposed at Fulton, Ohio County, W. Va.
Tults Member (of Salem Limestone)
Mississippian (Valmeyer Series) : Southwestern Illinois.
J. W. Baxter, 1959, Dissert. Abs., v. 19, no. 11, p. 2910. Salem limestone is

subdivided into four members [sequence not indicated] to which the
names Kidd, Fults, Chalfin, and Rocher are assigned. Fults member
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consists of alternating beds of fine-grained dolomitic limestone and beds
which contain admixtures of skeletal debris and miecrocrystalline non-
skeletal grains.

J. W. Baxter, 1960, Illinois Geol. Survey Circ. 284, p. 2-3, 7, 22-24, pl. 1.
Three general rock types predominate ; very fine grained argillaceous silty
earthy, mostly dolomitic limestone ; mostly fine-grained dolomitic limestone
with less detrital clay and silt; and medium-grained bioclastic lime-
stone. Maximum thickness 34 feet. Conformably overlies Kidd mem-
ber; contact with Chalfin member is at base of semilithographic bed.

Type section: In SE%NE% sec. 20, T. 4 S., R. 10 W, near village of Fults,
southern Monroe County.

Funeral conglomerate®
Tertiary : Southeastern California and southwestern Nevada.

Original reference : C. R. Keyes, 1923, Pan-Am. Geologist, v. 40, p. 52, 78.

‘Well developed on flanks of Funeral Range, northeast of Death Valley in
southeastern California.

Funeral Formation

Funeral Fanglomerate

Pliocene and Pleistocene(?): Southeastern California and southwestern
Nevada.

L. F. Noble, 1941, Geol. Soc. America Bull., v. 52, no. 7, p. 956-957. In
addition to fanglomerate and other arid-basin deposits, unit contains
interbedded flows of basalt. Lies unconformably on all other forma-
tions; in Amargosa Valley, unconformably overlain by a series of flat-
lying beds that contain Pleistocene fossils. Thickness 3,000 feet. De-
posited later than Amargosa thrusting. Name credited to T. P. Thayer.

Typically exposed between base of Funeral Range and Ryan, in Death
Valley, southeastern California.

Funks Formation ’

Upper Cretaceous (Chico Series) : Northern California.

J. M. Kirby, 1942, (abs.) Am. Assoc. Petroleum Geologists Bull., v. 26, no. 5,
p. 899. Listed as underlying Guinda formation and overlying Sites
Formation (both new).

J. M. Kirby, 1943, Am. Assoc. Petroleum Geologists Bull, v. 27, no. 3,
p. 282, 284, 201, 293. Described as consisting mainly of greenish-gray
clay shale and siltstone. Thickness 620 to 2,500 feet. Typical exposures
noted.

Typical exposures in vicinity of Stone Corral Creek in W4 sec. 27,
T. 17 N, R. 4 W,, and along Funks Creek in W% sec. 10, T. 17 N.,
R. 4 W, Colusa County.

Funk Valley Formation (in Indianola Group)

Upper Cretaceous: Central Utah.

E. M. Spieker, 1946, U.S. Geol. Survey Prof. Paper 205-D, p. 128, 133
(fig. 17). Thick unit of marine sandstone and shale of Niobrara age
overlying Allen Valley shale (new). At type locality, formation consists
of three clearly separable members: (1) basal series of sandstones with
interbedded shale, about 900 feet thick; (2) middle unit of gray marine
shale, 650 feet thick; and (3) upper sandstone 700 feet thick. Under-
lies Sixmile Canyon formation (new).
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Type locality : Ridges bordering Funk Valley in secs. 34 and 35, T. 18 S.,
R. 2 E., Salt Lake Meridian, 3 to 4 miles southwest of Manti. Forma-
tion also forms marginal foothills of Wasatch Plateau for more than 4
miles south of Crystal Spring. In Salina Canyon, basal 600 feet of
formation is exposed.

Funston Limestone (in Council Grove Group)?
Permian : Eastern Kansas and southeastern Nebraska.

Original reference: G. E. Condra and J. E. Upp, 1931, Nebraska Geol.
Survey Bull. 6, 24 ser., p. 23.

J. M. Jewett, 1941, Kansas Geol. Survey Bull. 39, p. 64-65. Condra (1935)
employed term Bigelow limestone to comprise three units (ascending) :
Sabetha limestone (Crouse limestone), Blue Rapids shale, and Funston
limestone, It is here proposed that Bigelow be dropped as stratigraphic
term and that Crouse limestone, Blue Rapids shale, and Funston lime-
stone be recognized as formations.

M. R. Mudge and R. H. Burton, 1959, U.S. Geol. Survey Bull. 1068, p. 13
(table 2), 84-86, pls. Described in Wabaunsee County, Kans., where it
commonly consists of three thin beds of moderately hard massive lime-
stone separated by gray beds of shale. Contains biostrome that extends
into parts of four counties in east-central Kansas. Thickness 8 to about
26 feet. Overlies Blue Rapids shale; underlies Speiser shale. Council
Grove group.

Type locality: In bluffs of Kansas River valley south of Funston, Kans.
Named for Camp Funston, Riley County.

Furnace Limestone?

Furnace Formation
Paleozoic: Southern California.

Original reference: F. B. Vaughan, 1922, California Univ. Pubs., Dept.
Geol. Sei. Bull,, v. 13, no. 9, p. 344, 352-365, map.

R. B. Guillou, 1953, California Div. Mines Spec. Rept. 31, p. 5, 10-12, pl. 1.
Consists of three members, gray, white, and black. Stratigraphic posi-
tion of only basal gray member is known. It crops out beneath Chicopee
formation (new) in overturned and faulted limb of anticline southwest
of Cactus Flat. White and black members are separated from the gray
by granitic intrusions and faults, and their relative age is not known
with certainty. Thickness about 6,000 feet. Intruded by Cactus quartz
monzonite. Considered Mississippian-Pennsylvanian ( ?).

J. F. Richmond, 1960, California Div. Mines Spec. Rept. 65, p. 15-25, pl. 1.
About one-third of total area of formation mapped by Vaughan is ex-
posed in area of this report [south of type area]. Consists chiefly of
calcite and dolomitic marbles which may be as much as 5,000 feet thick.
Conformably overlies Chicopee Canyon formation which name replaces
preoccupied Chicopee formation of Guillou (1953). Probably at least
1,000 feet of Furnace formation is Mississippian and remainder may be
in part Pennsylvanian.

U.S. Geological Survey currently designates the age of the Furnace Lime-
stone as Paleozoic on the basis of a study now in progress.

Named for Furnace Canyon, San Bernardino Mountains, San Bernardino
County.



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1445

Furnacean series*
Miocene : California.

Original reference: C. R. Keyes, 1923, Pan-Am. Geologist, v. 40, p. 52, 78.
Crops out in Furnace Canyon, east of Death Valley, Inyo County.

Furnace Creek Formation
Miocene or Pliocene : Southern California.

H. D. Curry in D. I. Axelrod, 1940, Jour. Geology, v. 48, no. 5, p. 527, 528,
531. Consists of several thousand feet of lavas, pyroclastics and terres-
trial sediments. Lower part of formation primarily highly colored volcan-
ics and pyroclastics with some fanglomerates, all presumably in uncon-
formable contact with earlier Tertiary rocks. Pyroclastics grade laterally
and vertically into tuffaceous lake and playa sediments. Unconformably
underlies Ryan formation (new). Beds strongly folded into an asymme-
trical syncline striking northwest.

L. F. Noble, 1941, Geol. Soc. America Bull,, v. 52, no. 7, p. 955-966. Uncon-
formably underlies Greenwater volcanics (new) ; unconformably overlies
Artist Drive formation (new). Thickness 2,500 feet.

Exposed in area drained by Furnace Creek Wash in central Death Valley
region.

Furnace Creek Quartz Diorite Gneiss

Precambrian : Southeastern Penngylvania.

T. V. Buckwalter, 1953, Pennsylvania Acad. Sci. Proc., v. 27, p. 115, 118.
Name proposed for dark-greenish-gray medium-grained, usually homoge-
neous rock. Considered a recrystallized migmatic resulting from assimi-
lation of hornblende gneiss and gabbro by Byram gneiss. Does not have
obvious gneissic structure. Contains diffuse bands and clots of horn-
blende. Everywhere grades into Byram gneiss, Pochuck gneiss, or more
common mechanically assimilated migmatites of these units.

Type locality: In South Mountain near headwaters of Furnace Creek and
very near the Blainsport-Newmanstown Road. Area is near the point
where Berks, Lancaster, and Lebanon Counties meet.

Furnace Ridge Conglomerate (in Gettysburg Sandstone lithofacies)

Triassic : Southeastern Pennsylvania.

D. B. McLaughlin and R. C. Gerhard, 1953, Pennsylvania Acad. Sci. Proc.,
v. 27, p. 136, 137. Coarse quartz-pebble conglomerate with interbedded red
quartzose sandstone; occurs in lower part of lithofacies. Thickness 3,000
feet. Disappears rapidly westward near Mount Hope, Lancaster County,

by interfingering with sandstones. Remains prominent to east beyond
northeastern Lancaster County.

Maximum development along Hammer Creek, Lancaster County. May be
named for Furnace Ridge in Lancaster quadrangle.
Furnaceville iron ore’
Silurian : Central and western New York,

Original reference: J. M. Clarke, 1906, New York State Mus. 2d Rept. Dir.
Sci. Div., 1905, p. 12,

Tracy Gillette, 1947, New York State Mus. Bull. 351, p. 38-46. In Genessee
Gorge, the Furnaceville is underlain by 3 feet of rather typical basal
Reynales and overlain by the Pentamerus part of the same formation.
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This condition holds for only a short distance to the east where the
hematitic limestone appears to gradually fade into a true limestone. A
few miles farther east, the Furnaceville is present again but occupies a
position at base of the Reynales. Furnaceville constitutes a lithologic
unit easgily recognized and mappable; it can be traced for a long distance
and with more assurance than most Clinton formations. Hence, it seems
preferable to use it as a formational name to designate the lowermost
hematitic limestone of Clinton group. Genesee Gorge lentil is considered a
part of Furnaceville iron ore.

H. L. Alling, 1947, Geol. Soc. America Bull, v. 58, no. 11, p. 996, 998 (fig.
2), 1000. Furnaceville is herein defined as the ore that occurs at or near
the base of the Reynales limestone.

Typically developed in vicinity of Furnaceville, Wayne County.

Furnaceville Shale!
Silurian: Central and western New York, and Ontario, Canada.
Original reference: M. Y. Williams, 1919, Canada Geol. Survey Mem. 11, p.
47.
Tracy Gillette, 1947, New York State Mus. Bull. 341, p. 35. Now included
in Neahga shale,

Fuson Member (of Lakota Formation)
Fuson Shale (in Dakota Group)

Fuson Shale (in Inyan Kara Group)®

Lower Cretaceous: Western South Dakota, northwestern Nebraska, and
eastern Wyoming.

Original reference: N. H. Darton, 1901, U. S. Geol. Survey 21st Ann. Rept.,
pt. 4, p. 530. .

G. E. Condra and E. C. Reed, 1943, Nebraska Geol. Survey Bull. 14, p. 15
(fig. 7). Middle formation in Dakota group. Overlies Lakota formation;
underlies Omadi sandstone (new).

K. M. Waagé, 1959, U. 8. Geol. Survey Bull. 1081-B, p. 33, 84. History of
stratigraphic nomenclature in Black Hills area and revision of nomencla-
ture of Inyan Kara group. Darton’s Fuson is key to difficulties that have
arisen in attempts to map his threefold subdivision (Lakota, Fuson, and
Dakota) in different parts of Black Hills. In southeastern corner of
Black Hills where Minnewaste limestone is present and lower part of the
Fall River is generally a massive sandstone affording a clearcut base,
upper and lower contacts of Darton’s Fuson are sharp and unmistakable.
Minnewaste limestone is limited to small fraction of total outcrop of
Inyan Kara group and basal part of Fall River formation is commonly
shaly outside of limited area in southern Black Hills where they.were
first used. In subsequent work outside of southeastern Black Hills, Dar-
ton’s interpretation of Fuson varied from one exposure to next [examples
cited]. Consequently, both Darton’s contact of Fuson and Dakota (Fall
River) formations and his contact of the Lakota and Fuson formations
wander up and down in the section with lateral changes in ratio of sand
to clay-rock in beds above and below the persistent transgressive discon-
formity [see Dakota group]. Darton’s measurement of type Fuson (Dar-
ton, 1901) and a revision (Darton and Paige, 1925, U.S. Geol. Survey
Geol. Atlas, Folio 219) corresponds closely to section 10 (of present
report), and his base of the Dakota (Fall River) is precisely at the
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transgressive disconformity. Fuson shale is reduced to member status in
redefined Lakota formation. Name Fuson has been widely misapplied
outside of Black Hills to beds equivalent to Skull Creek shale, as a result
of Darton’s miscorrelation with the Dakota equivalents of Colorado
Front Range. Use of name Fuson as member of Lakota in limited area of
southern Black Hills, where Minnewaste is present, may be helpful but
should not be used beyond limits of Minnewaste. If this procedure is
followed, Fuson member should be given new type locality. At Darton’s
type section, herein stated, is 92 feet thick; consists of siltstone, clay-
stone, and sandstone; separated from overlying Fall River formation by
transgressive disconformity.

W. A. Pettyjohn, 1960, (abs.) South Dakota Acad. Sci. Proc., v. 38, p.
34-38. Dakota controversy discussed. Suggested that term Dakota group
be used to include Lakota, Fuson, Fall River, Skull Creek, and Newcastle
formations.

Type section: At apex of sharp north bend in Dry Creek, Fuson Canyon,
SWY% SEWNELSWI sec. 36,T. 5 8., R. 6 B, Custer County, S. Dak,

Fusselman Dolomite

Fusselman Limestone*

Middle Silurian : Western Texas and southern New Mexico.

Original reference: G. B. Richardson, 1908, Am. Jour. Sci., 4th, v. 25, p. 476,
479-480.

L. A. Nelson, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 1, p. 164,
170. In Franklin Mountains, Tex., underlies Canutillo formation (new).

L. P. Entwistle, 1944, New Mexico Bur. Mines Mineral Resources Bull. 19,
p. 13, (table 2), 19-20, pl. 2. Referred to as dolomite. In Silver City, N.
Mex., area, disconformably overlies Raven member (new) of Montoya
dolomite ; unconformably underlies Percha shale. Thickness 75 feet.

F. R. Stevenson, 1945, Jour. Geology, v. 53, no. 4, p. 220 (fig. 2), 223 (fig.
3), 225 (fig. 5), 226 (fig. 6). In Sacramento and San Andres Mountains,
N. Mex., underlies Onate formation (new). Onate replaces term Canutillo
in this area.

V. C. Kelley and Caswell Silver, 1952, New Mexico Univ. Pub. in Geology 4,
p. 62, 66-68. In Caballo Mountains, thin sequence of light-gray-weather-
ing, generally unfossiliferous claystone, limestone, calcitic dolomite, and
dolomite referred to by Darton (1917, U.S. Geol. Survey Prof. Paper
108-C) as Fusselman(?) is here named Cutter formation and assigned to
Montoya group. Fusselman dolomite poorly exposed in area of this
report.

L. C. Pray and A. L. Bowsher, 1952, (abs.) Geol. Soc. America Bull, v. 63,
no. 12, pt. 2, p. 1342. In Sacramento Mountains and other ranges farther
west in south-central New Mexico, Darton identified the Upper Ordovi-
cian Montoya limestone, as well as two members of Fusselman limestone
for which a Middle Silurian (Niagaran) age has been generally accepted.
Recent study indicates that major erosional break within Montoya-Fus-
selman sequence occurs between the two members of Fusselman lime-
stone in Sacramento Mountains. Fossils from lower member appear to be
Upper Ordovician, and those of upper member appear to be Lower Silu-
rian. Lower member of Fusselman is lithologically distinctive, wide-
spread. and easily mappable in south-central New Mexico. In Sacramento
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Mountains, it consists of 150 to 225 feet of medium to very light gray
sublithographic dolomite that contains little chert; upper contact inter-
preted as disconformity. Upper member consists of resistant gray to
brown cherty dolomite as much as 100 feet thick.

L. C. Pray, 1953, Am. Assoc. Petroleum Geologists Bull,, v. 37, no. 8, p.
1906-1917. Overlying cherty upper member of Montoya formation in Sa-
cramento Mountains, and in many other ranges of south-central New
Mexico, is lithologically distinctive unit that was termed lower member
of Fusselman limestone by Darton (1917, U.S. Geol. Survey Prof. Paper
108-C). This lower member of Fusselman is herein designated as inde-
pendent formation and named Valmont dolomite. The Valmont underlies
unit termed “upper member of Fusselman limestone” by Darton (1928,
U.S. Geol. Survey Bull. 794). Rock unit in Sacramento Mountains termed
upper member of Fusselman limestone by Darton (1917; 1928) may be
correlative with part of Fusselman limestone at type section designated
by Richardson (1908) near El Paso. Correlation is open to question, and
unit is herein referred to as Fusselman ( ?) formation.

L. C. Pray, 1958, West Texas Geol. Soc. Guidebook Franklin and Hueco
Mountains, Tex., p. 30-43. Formation in Franklin Mountains is 608 feet
thick, and consists largely of dolomite; divided into three lithologic units
designated as lower, middle, and upper. Overlies Cutter dolomite of Mon-
toya group. Type section suggested.

Type section (Pray) : Northern Franklin Mountains, 6 miles north of Fus-
selman Canyon. Named for exposures in Fusselman Canyon, north of El
Paso, Tex.

Fusselmannian series

Middle Siluric : Arizona and New Mexico.

Charles Keyes, 1940, Pan-Am. Geologist, v. 74, no. 2, p. 107; no. 4, p. 253.
Appears only on charts of geologic formations.

Fuyk Sandstone Member (of Rondout Waterlime)

Upper Silurian : Southeastern New York.

G. H. Chadwick, 1940, New York State Geol. Assoc. 16th Ann. Mtg. Field
Guide Leaflets, p. 2. Sandstone included in Rondout waterlime.

G. H. Chadwick, 1944, New York State Mus. Bull. 336, p. 45, 46, 51, 55, 146
[1946]. Member of Rondout waterlime. Lower beds locally shaly and
congist of reworked Normanskill arkose. Maximum thickness 20 feet.
Underlies Manlius limestone. Has been called “Binnewater;” younger
than that unit and not connected with it. Type locality designated.

Type locality : Ledge on west ridge of the Fuyk, west of Catskill. ~



