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Type section: Between U.S. Route 60 and Whistle Creek about 2 miles 
N. 40° W. of Lexington, Rockbridge County, Va. 

Whistler Mountain Alaskite 
Post-Mississippian: East-central Nevada. 
C. W. Merriam, 1940, Geol. Soc. America Special Paper 25, p. 28, 29, 44, 

fig. 2. Consists of fine-grained alaskite intrusive body cutting certain 
shales and quartzitic deposits long regarded as entirely Diamond Peak 
Carboniferous but known to include beds of Ordovician age. 

Constitutes central mass of Whistler Mountain, Roberts Mountain quad
�r�a�n�g�!�~�~�.� 

White Porphyry 1 

Upper Cretaceous or early Tertiary: 'Vest-central Colorado. 
Original references: S. F. Emmons, 1882, U.S. Geol. Survey 2d Ann. Rept., 

p. 215-230; 1883, U.S. Geol. Survey Leadville Atlas; 1886, U.S. Geol. 
Survey Mon. 12, p. 76; 1927, U.S. Geol. Survey Prof. Paper 148. 

C. H. Behre, Jr., 1953, U.S. Geol. Survey Prof. Paper 235, p. 42-46, pl. 1. 
Since term White porphyry is well established in local mining parlance 
and in literature, it is retained here for the older of two white porphyries 
in area [west slope of Mosquito Range]. 

Term first used in Leadville district. 

White Beach Sandrock1 

Miocene, lower: Central Florida. 
Original reference: W. H. Dall, 1892, U.S. Geol. Survey Bull. 84, p. 114, 

337. 
Named for exposures at a locality known in 1892 as "White Beach," at 

northern and western extreme of Little Sarasota Bay, south of Tampa 
Bay. 

White Bluff Formation 

White Bluff Marl1 

Eocene (Jacksonian) : Southeastern Arkansas. 
Original reference: W. H. Dall, 1898, U.S. Geol. Survey 18th Ann. Rept., 

pt. 2, p. 343, table opposite p. 334. 
L. J. Wilbert, Jr .. 1953, Arkansas Div. Geology Bull. 19, p. 27-80. Resur

rected and emended; includes all marine Jacksonian deposits exposed in 
southeastern Arkansas. Includes three facies: Pastoria sand member 
(new) and Caney Point marl member, which are stratigraphically 
equivalent, and Rison clay member, which in places overlies the other 
members. Outcrops in northern Jefferson County lie near northern 
limit of Jacksonian outcrop area in this part of the embayment; forma
tion thins northward and disappears; to the south, it dips beneath Red
field formation (new). Overlies beds of Claibome group; where Caney 
Point marl member is present, contact is sharp and exhibits evidence 
of unconformity; where Pastoria sand member constitutes basal unit, 
contact is not so well expressed. Type locality designated. 

Type locality : White Bluff, a prominent bluff on right bank of Arkansas 
River, 4 miles east of village of Redfield, in northern Jefferson County. 

White Brook Dolomite1 

Precambrian ( ? ) or Lower Cambrian : Southern Quebec-, Canada, and north
western Vermont. 
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Original reference: T. H. Clark, 1931, Geol. Soc. America Bull., v. 42, no. 1, 
p. 225-226. 

T. H. Clark, 1936, Royal Cana~ian Inst. Trans., v. 21, pt. 1, p. 137, 143. 
Commonly white dolomite mottled with pink or purple patches, though 
very variable in color. Weathers to buff or brown shades. Contains 
much vein and nodular quartz. Stratification rare; where present, rock 
is a dolomitic sandstone. Thickness 20 to 75 feet. Underlies West 
Sutton slate; overlies Pinnacle graywacke. Type locality cited. 

V. H. Booth, 1950, Geol. Soc. America Bull., v. 61, no. 10, p. 1135, 1136, 
1145-1147. Extended into Vermont. 

Phillip Fowler, 1950, Vermont Geol. Survey Bull. 2, pl. 1. Precambrian ( ?) . 

Type locality: Exposures around headwaters of White Brook, one-half mile 
northeast of four corners at West Sutton, Sutton quadrangle, Quebec. 

White Caps Limestone Member (of Gold Hill Formation) 1 

Cambrian: Central Nevada. 

Original reference: H. G. Ferguson, 1924, U.S. Geol. Survey Bull. 723. 

At White Caps mine, Manhattan district. 

tWhite Cliff Limestone1 

Upper Jurassic: Southwestern to northeastern Utah and northwestern 
Colorado. 

Original reference : J. W. Powell, 1876, Geology of eastern portion of 
Uinta Mountains, p. 41, 51, 152. 

Caps the White Cliffs, Kane County, Utah; also occurs in vicinity of 
'Flaming Gorge, northeast Utah. 

tWhite Cliff Sandstone1 or Group1 

Jurassic ( ?) : Southwestern to northeastern Utah and northwestern Colo
rado. 

Original reference: J. W. Powell, 1876, Geology of eastern portion of Uinta 
Mountains, p. 41, 51, 52, 151. 

Type locality : Escarpment known as White Cliffs, in Paria, Kanab, and 
Rio Virgen region, Kane County. 

tWhite Cliffs Chalk1 

Upper Cretaceous (Gulf Series) : Southwestern Arkansas and northwestern 
Louisiana. 

Original reference: R. T. Hill, 1888, Arkansas Geol. Survey Ann. Rept. 
1888, v. 2, p. 72, 87-88, 188. 

Named for exposures at White Cliffs of Little River, Little River County, 
Ark. 

"!White Cliffs subchalk1 

Upper Cretaceous (Gulf Series) : Southwestern Arkansas. 

Original reference: R. T. Hill, 1888, Arkansas Geol. Survey Ann. Rept. 
1888,v.2, p. 7, 88-89,188. 

At White Cliffs of Little River, Little River County, Ark. 

White Cloud Shale Member (of Scranton Shale) 1 

White Cloud Shale (in Wabaunsee Group) 

Pennsylvanian (Virgil Series) : Eastern Kansas, southwestern Iowa, north
western Missouri, and southeastern Nebraska. 
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Original reference: G. E. Condra, 1927, Nebraska Geol. Survey Bull. 1, 2d 
ser., p. 40, 41, 58. 

R. C. Moore, 1936, Kansas Geol. Survey Bull. 22, p. 49 (fig. 11), 210-211. 
Rank raised to formation in Wabaunsee group. Term Scranton aban
doned. Overlies Howard limestone; underlies Happy Hollow limestone. 
Thickness 30 to 80 feet. 

G. E. Condra, 1949, Nebraska Geol. Survey Bull. 16, p. 19. Areal extent 
given. 

R. C. Moore and M. R. Mudge, 1956, Am. Assoc. Petroleum Geologists 
Bull., v. 40, no. 9, p. 2274 (fig. 1), 2277. Rank reduced to member of 
Scranton shale here reintroduced as formation with stratigraphic span 
as assigned to it by Haworth and Bennett (1908). Underlies Happy 
Hollow limestone member; overlies Howard limestone [Utopia member]. 

H. G. H1~rshey and others, 1960, Iowa Highway Research Board Bull. 15, 
p. 14, 1ig. 5. Thickest formation of Wabaunsee group in area. Gray and 
green shale ; upper half commonly contains many limestone nodules ; 
massive sandstone present at base locally. Full thickness not exposed 
at surface. Measured at 100 feet in coal mines in Adams County. Over
lies Howard limestone; underlies Happy Hollow limestone. 

Named from exposures west of White Cloud, Doniphan County, Kans. 

White Cone Member (of Bidahochi Formation) 

White Cone Series1 

Pliocene : Northeastern Arizona. 

Original reference: A. B. Reagan, 1932, Kansas Acad. Sci. Trans., v. 35, 
p. 253--258. 

E. M. Shoemaker, F. S. Hensley, Jr., and R. W. Hallogen, 1957, U.S. Atomic 
Energy Comm. TEl Rept. 690, p. 392-394. An informal field designation 
for member of Bidahochi. Consists mainly of trachybasalt tuff and 
claystone. This member includes major part of section measured at 
White Cone by Gregory (1917, U.S. Geol. Survey Prof. Paper 83) which 
was designated White Cone series by Reagan (1932). It includes beds 
designated as "volcanic member" as well as beds included in lower part 
of "upper member" of Repenning and Irwin (1954). 

Present in Hopi Volcanic Buttes field and along edge of Black Mesa west 
and northwest Hopi Volcanic Buttes. A typical section is at White 
Cone. 

White Eagle Rhyolite 

Tertiary: Southwestern New Me~ico. 

W. E. Elston, 1957, New Mexico Bur. Mines Mineral Resources Bull. 38, 
p. 36-37, pl. 1. Porphyritic rhyolite flows, sills and dikes. Rock is 
aphanitic, cream colored, flow banded, and flow folded. Many dikes in 
Precambrian granite as much as 1 mile long and 50 feet wide. Sills as 
thick as 56 feet in Bliss quartzite. Stratigraphic position unknown but 
possibly equivalent to Mimbres Peak rhyolite. 

Named after White Eagle mine, in sec. 34, T. 19 S., R. 9 W. Confined to 
northern part of Cooks Range, Dwyer quadrangle. 

White Earth Clay (in Golden Valley Formation) 

Eocene : Western North Dakota. 

1958, Great Northern Railway Company Mineral Research and Devel. Dept. 
Rept. 5, p. 2, 3, 12, 14, 15, map. Light-colored clay in lower part of Golden 
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Valley formation. Average thickness about 20 feet. South Ross, Lake
side, and East Tioga clays occur in same general area. 

Occurs 9 miles north of town of White Earth and 7 miles southeast of 
Power Lake in sees. 20, 29, and 30, T. 158 N., R. 93 W., Mountrail 
County. 

Whiteface Anorthosite1 

Precambrian: Northern New York. 

Original reference: J. F. Kemp, 1898, New York State Mus. 52d Ann. Rept., 
v. 1, p. 51-63. 

A. F. Buddington, 1939, Geol. Soc. America Mem. 7, p. 19-21, table 3, pl. 5. 
Discussion of Adirondack igneous rocks and their metamorphism. Main 
massif of anorthositic rocks occupies about 1,200 square miles. Two 
facies of anorthositic rocks have been defined, named, and differentiated 
on geologic maps. One facies, the Whiteface, originally described by 
Kemp, is almost wholly restricted to borders of anorthosite masses or 
to bands closely involved with Grenville layers and inclusions, char
acterized by medium granular texture, more dark silicates than core of 
massif, a milky-white or nearly white feldspar, and usually a distinct 
foliation. Predominant rock is gabbroic anorthosite, but rocks mapped 
as Whiteface facies include true anorthosite, gabbroic anorthosite, and 
anorthositic gabbro. Miller (1918, Geol. Soc. America Bull., v. 29, no. 3) 
named rock characteristic of the core of the anorthosite massif the 
Marcy anorthosite. Thus, terms Whiteface and Marcy have been used 
in sense of formation names rather than of closely defined rock types, 
and it is with this significance that they are used in this report. 
Locally there are belts of anorthositic rocks which do not fit require
ments for either Marcy or Whiteface facies, and term "transitional 
facies" is used to cover them. "Border facies," as shown in figure 3, 
includes both the Whiteface and "transitional" facies and in addition, 
as along exposed north border of St. Regis-Marcy anorthosite, a facies 
which has coarse Marcy texture but is commonly gabbroic anorthosite 
and contains garnet. 

Forms summit and southern part of Mount Whiteface, Essex County. 

Whitefield Gneiss (in Oliverian Plutonic Series) 

Middle or Upper Devonian(?) : Northwestern New Hampshire. 

M. P. Billings, 1955, Geologic map of New Hampshire (1 :250,000) : U.S. 
Geol. Survey. Dark-gray medium-grained foliated biotite granodiorite 
gneiss. Included in Oliverian plutonic series. 

M. P. Billings, 1956, Geology of New Hampshire, pt. 2, Bedrock geology: 
Concord, New Hampshire State Plan. Devel. Comm., p. 49-50, 52. Cut 
by pink quartz monzonite dikes of the Oliverian plutonic series. Deriva
tion of name. 

Named for town of Whitefield, Coos County, where well exposed. Lies in 
belt extending from Barrett to Riverton. 

Whitefish Bay Limestone 

Whitefish Bay member (of Alpena limestone stage) 

Middle Devonian : Southern Michigan. 

W. A. Kelly, 1940, Michigan Acad. Sci. Arts and Letters Sec. Geology and 
Mineralogy [Guidebook] 1_Qth Ann. Field Excursion, [p. 13, columnar 
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section]. Shown on columnar section as limestone underlying Alpena 
limestone and overlying Genshaw formation. 

Charles Schuchert, [1943], Stratigraphy of the eastern and central United 
States: New York, John ·wney & Sons, p. 606 (chart 480, 613). Basal 
member of Alpena stage. Shown on chart as underlying Alpena lime
stone member and overlying Killians limestone member, Long Lake 
stage. 

Present in Alpena area. 

Whitehall ]'ormation (in Beekmantown Group) 

Lower Ordovician: New York and Vermont. 

John Rodgers, 1937, Geol. Soc. America Bull., v. 48, no. 11, p. 1576-1577. 
Beds of Calciferous Division B (Brainerd and Seely, 1890, Am. Mus. 
Nat. History Bull., v. 3), together with upper 35 feet of their Division 
A, form a stratigraphic unit. They are separated from Division C 
above and from Little 1Falls formation below by unconformities. These 
beds are here named Whitehall formation. According to Brainerd and 
Seely, Division B consists of dove-colored limestone, intermingled with 
light-gray dolomite in massive beds; in lower beds and just above the 
middle, dolomite predominates; middle and upper beds are nearly pure 
limestone; thickness of unit 295 feet. Base of Whitehall is made up 
of 35 feet of alternating sandstone and dolomite. Underlies unnamed 
formation (Upper Calciferous). 

R H. Wheeler, 1942, Am. Jour. Sci., v. 240, no. 7, p. 518-524. Base of 
·whitehall is raised to coincide with contact of Little Falls dolomite 
and Hoyt limestone, and the latter redefined as lower member of White
hall. Includes Skene member (new) at top. Underlies Tribes Hill 
formation. Thickness about lGO feet. 

John Rodgers, 1952, Geol. Soc. America Guidebook for Field Trips in New 
England, Nov. 10--12, 11. 35 (table 2), 53 (road log). Table of Upper 
Cambrian and Lower Ordovician formations shows Whitehall formation 
(Upper Cambrian) above Dewey Bridge dolomite (new) and below 
Lowm· Ordovician Baldwin Corner formation (new). Baldwin Corner 
formation formerly included in original Whitehall. 

C. W. ·welby, 1959, New England Intercollegiate Geol. Conf. Guidebook 
51st Ann. Mtg., p. 22-23. In central Champlain Valley, formation 
(dolostone) is basal unit of Beekmantown group. Thickness about 300 
feet. Underlies Cutting formation. As originally defined, 'Vhitehall 
included beds that are now placed in underlying Ticonderoga formation 
(new). 

Type section: On Sl\:ene Mountain, which rises out of village of Whitehall, 
Washington County, N.Y. Base of formation exposed not far below 
brow of mountain on steep west face; base of Division C is exposed in 
hillock to east just across first road east of mountain. 

Whitehead Granite1 

Precambrian : Southwestern Colorado. 

Original reference: W. Cross and E. Howe, 1905, U.S. Geol. Survey Geol. 
Atlas, Folio 131. 

Named for occurrence about mouth of Whitehead Gulch, Needle Mountain 
quadrangle. 
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Whitehorse Sandstone1 or Group 

Whitehorse Formation (in Custer Group) 

Permian : Western and southern Oklahoma, central southern Kansas, and 
Texas. 

Original reference: C. N. Gould, 1905, U.S. Geol. Survey \Vater-Supply 
Paper 148, p. 55. 

N. H. Darton, L. W. Stephenson, and Julia Gardner, 1937, Geologic map 
of Texas (1 :500,000) : U.S. Geol. Survey. Whitehorse sandstone mapped 
in Double Mountain group in northwestern Texas. 

Robert Roth, 1937, Am. Assoc. Petroleum Geologists Bull., v. 21, no. 4, p. 
422-433. Report reviews history of problem of \Vhitehorse"' nomencla
ture and correlation. Term Whitehorse has been loosely applied to sedi
ments of Custer age in Texas. 

D. A. Green, 1937, Am. Assoc. Petroleum Geologists Bull., v. 21, no. 4, 
p. 1526 (fig. 3), 1528. Used as group term to include Marlow, Rush 
Springs, and Cloud Chief formations. 

R. K. DeFord, 1938, (abs.) Am. Assoc. Petroleum Geologists Bull., v. 22, 
no. 12, p. 1706. The Whitehorse-Capitan [Eddy County, N. Mex.] is 
subdivided from top downward into Carlsbad, Yates, Seven Rivers, and 
Queen. This involves redefinition of the Carlsbad. Gradation of White
horse into Capitan disposes of theory that Whitehorse is Triassic. 

G. H. Norton, 1939, Am. Assoc. Petroleum Geologists Bull., v. 23, no. 12, p. 
1802-1811. In Kansas, Whitehorse sandstone can be divided into four 
members (ascending) : Marlow, Relay Creek dolomite, an even-bedded 
sandstone member, and an upper shale member, the latter two repre
senting Rush Springs-Cloud Chief members of Oklahoma section. Over
lies Dog Creek shale; underlies Day Creek dolomite. Cimarron series. 

R. I. Dickey, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 1, 
p. 44-49. Whitehorse is used as group term in Texas-New Mexico area 
to include (ascending) Grayburg, Queen, Seven Rivers, Yates, and 
Tansill formations. 

M. G. Cheney, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 1, 
p. 66 (fig. 1). Chart of revised terminology shows Whitehorse grou11 
above El Reno (San Andres group). 

Robert Roth, N. D. Newell, and B. H. Burma, 1941, Jour. Paleontology, 
v. 15, no. 3, p. 313. Table shows Custer group comprises (ascending) 
Whitehorse formation, Day Creek dolomite, and Quartermaster forma
tion. 

P. B. King, 1942, Am. Assoc. Petroleum Geologists Bull., v. 26, no. 4, pl. 2. 
Correlation chart shows ·whitehorse group in central basin platform 
and Midland basin comprises (ascending) Grayburg formation, Queen 
sandstone, Seven Rivers formation, Yates sandstone, and Tansill forma
tion; in eastern shelf area comprises (ascending) Childress dolomite 
member of Marlow formation, Eskota dolomite, and Claytonville dolo
mite; north-central Texas, near Red River (ascending) Marlow forma
tion, Rush Springs formation, and Cloud Chief gypsum. Name Double 
Mountain group abandoned in this report. 

R. C. Moore and others, 1951, Kansas Geol. Survey Bull. 81, p. 3G (fig. 15), 
37-38. Whitehorse sandstone, in Quartermaster group, comprises (as
cending) Marlow sandstone member, Relay Creek ( ? ) dolomite and 
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sandstone member, even-bedded sandstone and siltstone membm·, and 
upper shale member. Thickness about 270 feet. Underlies Day Creek 
dolomite; overlies Dog Creek shale of Nippcwa:lla group. 

L. V. Davis, 1955, Oklahoma Geol. Survey Bull. 73, p. 57-81. As used in 
this report, name ·whitehorse is group name applied to all Permian 
strata above El Reno group and below Cloud Chief formation. Divided 
into two formations (ascending) Marlow and Rush Springs. Limited 
above and below by unconformities. Summary of literature. 

J. M. Jewett, 1959, Graphic column and classi:fi.eation of rocks in Kansas: 
Kansas Geol. Survey. Formation comprises Marlow sandstone, Relay 
Creek dolostone, and unnamed member. Underlies Day Creek dolomite; 
overlies Dog Creek formation of Nippewalla group. Term Quartermaster 
group not used in this report. 

Named for exposures in vicinity of ·whitehorse Springs, ·woods County, 
Okla. 

t\Vhite Iron Granite1 

Precambrian (Laurentian) : Northeastern Minnesota. 

Original reference: A. Winchell, 1888, Minnesoca Geol. Nat. History Sur
vey 16th Ann. Rept. 

Occurs on shores of White Iron Lake, Vermilion district. 

lWhite Mesa Sandstone1 

Jurassic ( ? ) : Northeastern Arizona. 

Original reference: H. F. Lunt, 1904, Am. lust. Mining Engrs. Trans., 
v. 34, p. 989-990. 

Occurs in White Mesa. 

White Mountain Plut.onic-Volcanic Series 

White Mountain Magma Series1 

Permian: New Hampshire and southeastern Vermont. 

Original reference: M. P. Billings, 1934, ScienC(:'!, v. 79, no. 2038, p. 55-56. 

David Modell, 1936, Geol. Soc. America Bull., v. 47, no. 12, p. 18~14--1914, 

pl. 1. Chronology in Belknap Mountains, N.H., is (ascending) Moat 
volcanics, Gilford gabbro, Endicott diorite, Ames monzodiorite, Gilman
ton monzodiorite, Belknap syenite, Sawyer quartz syenite, Lake quartz 
syenite, Albany quartz syenite, Conway granite, and Rowes vent-agglom
erate. Also includes Pine Mountain complex; its age relative to other 
units in series unknown. Numerous leucocratic and melanocratic dikes 
cut the major intrusives. 

Alonzo Quinn, 1937, Geol. Soc. America Bull., v. 48, no. 3, p. 379, 400. 
Subdivided in Red Hill area of central New Hampshire to include Gar
land Peak quartz syenite (new), Watson Ledge quartz syenite (new), 
and other syenites and a granite. 

C. R. Williams and M. P. Billings, 1938, Geol. Soc. America Bull., v. 49, 
no. 7, p. 1025-1034, 1042. Further description of extrusive and intrusive 
phases in Franconia quadrangle, New Hampshire. Probably Mississip
pian. 

A. P. Smith and others, 1938, Geologic map and structure sections of the 
Mount Chocorua quadrangle, New Hampshire (1 :62,500) : New Hamp
shire Highway Dept. Red Hill complex and Mount Tripyramid complex 
assigned to series in Mount Chocorua quadrangle. 
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C. J. Roy and Jacob Freedman, 1944, Geol. Soc. America Bull., v. 55, no. 7, 
p. 908. Represented by Pawtuckaway complex in Pawtuckaway Moun
tains of southeastern New Hampshire. 

M. P. Billings, 1945, Am. Jour. Sci., v. 243-A, p. 43-47. Geographically 
extended to Vermont where unit includes rocks of Mount Ascutney 
area. Description of ring dikes in series. 

M. P. Billings, 1956, Geology of New Hampshire, pt. 2, bedrock geology: 
Concord, New Hampshire State Plan. Devel. Comm., p. 35-37, 69-88, 
105, 106-107, 129-135, 145-146, 182-183, 186.. Summary discussion of 
plutonic-volcanic series. Rocks are massive and rarely show foliation 
and banding. Hypicliomorphic granular texture typical. Mineralogically 
characterized by amphiboles, pyroxenes, and olivines even in syenites and 
granitic rocks ; muscovite absent. Pegmatites very rare. Mississip
pian ( ?) . Derivation of name. 

H. W. Jaffe, H. T. Evans, Jr., and R. W. Chapman, 1956, Am. Mineralogist, 
v. 41, nos. 5-6, p. 474, 485. Includes Devils Slide syenite (new) in 
Percy quadrangle, New Hampshire. 

U.S. Geological Survey currently designates the age of the ·white Moun
tain Plutonic-Volcanic Series as Permian on the basis of a study now in 
progress. 

Type area: North Conway quadrangle, New Hampshire. No one type 
locality can be designated. Named for extensive development in White 
Mountains of New Hampshire. 

White Mountain Seriest 

Precambrian ( ?) and younger: Northern New Hampshire. 

Original reference: C. H. Hitchcock, 1869, New Hampshire 1st Rept. on 
geology and mining. 

White Mountain region. 

White Oak Mountain Sandstone1 

\Vhite Oak Mountain Sandstone (in Reel Mountain Group) 

Silurian (Albion Series) : Southeastern Tennessee and northeastern 
Georgia. 

Original reference: N. Sayler, 1866, Geologic map of Tennessee. 

C. K. Swartz and others, 1942, Geol. Soc. America Bull., v. 53, no. 4, 
chart 3. Shown on correlation chart in Reel Mountain group, Albion 
series. Underlies Clinton formation. 

Named for White Oak Mountain, James and Bradley Counties, Tenn. 

tWhite Pine Shale1 or Group 

Mississippian: Northeastern Nevada and eastern California. 

Original reference: A. Hague, 1883, U.S. Geol. Survey 3d Ann. Rept., p. 
253, 255-267. 

C. W. Merriam, 1940, Geol. Soc. America Spec. Paper 25, p. 8 (table 1), 
43-46. Term Diamond Peak series used to apply to post-Devils Gate 
sedimentary rocks in Roberts Mountains region; term is used in prefer
ence to extending Hagues' 'Vhite Pine shale and Diamond Peak quartz
ite into area. 

C. W. Merriam and C. A. Anderson, 1942, Geol. Soc. America Bull., v. 53, 
no. 12, pt. 1, p. 1690-1691. Because stratigraphic relations of true White 
Pine formation in White Pine district are not well understood, it appears 
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undesirable to use this term for dark shale in Eureka and Roberts 
Mountains area. In this report, term Diamond Peak beds is used to 
include not only original Diamond Peak quartzite of Diamond Peak 
(Eureka district) but also underlying black shales and sandy interbed 
referred by Hague (1892, U.S. Geol. Survey Mon. 20) to White Pine 
shale. 

W. H. Easton and others, 1953, Am. Assoc. ]Petroleum Geologists Bull., 
v. 37, no. 1, p. 147 (fig. 2), 149. In recommended revisions of strati
graphic units in Great Basin, it is proposed that White Pine shale be 
subdivided to include (ascending) Pilot shale, Joana limestone, and 
Chainman shale members. Term White Pine shale to be used in Roberts 
Mountains and Lone Mountain area, Eurekn district, Ely district, and 
Pioche districts, Nevada, and Confusion and House Ranges, and Ibex 
area, Utah. 

T. B. Nolan, C. W. Merriam, and J. S. Williams, 1956, U.S. Geol. Survey 
Prof. Paper 276, p. 56-57. Problems of nomenclature and correlation of 
White Pine shale and Diamond Peak quartzite reviewed. Usage of 
White Pine shale as proposed by Easton and others rejected; their 
proposal has advantage of retaining White Pine for dominant black
shale sequence but does not provide for satisfactory treatment of the 
thick gradational zone between the black shales and coarser clastics 
characteristic of Hague's Diamond Peak. Proposed to use Diamond 
Peak formation for coarse clastic part of upper Mississippian sequence 
wherH it can be separated from underlying black shales and to adopt 
Spencer's name of Chainman for lower unit, where it can be mapped 
separately. 

R. L. Langenheim, Jr., and Herbert Tischler, 1960, California Univ. Pubs., 
Geol. Sci., v. 38, no. 2, p. 108 (fig. 5), 110. Dfscussion of Quartz Spring 
area, Inyo County, Calif. For purposes of expressing regional strati
graphic relationships, many already proposed stratigraphic names are 
redundant. Figure 5 presents condensed set of already proposed names, 
as restricted and applied to units of regional significance. These names, 
selected on basis of priority, have been utilized for rock bodies that most 
nearly approach original author's concept of the formation. Names 
Peers Spring formation and Chainman shale are retained for formational 
units within White Pine group, although these names have frequently 
been employed in synonymous sense. Name White Pine has been re
tained for group because it was first applied to entire detrital sequence 
(Hague, 1883). 

Walter Sadlick, 1960, Intermountain Assoc. Petroleum Geologists Guide
book 11th Field Conf., p. 81-00. Discussion of aspects of Chainman 
stratigraphy. Chainman is recognized as valid stratigraphic unit. White 
Pine shale seems to be correlative with Pilot shale, Joana limestone, 
and Chainman formation; if so, term Whit€! Pine should be suppressed. 

R. L. Langenheim, Jr., and others, 1960, Intermountain Assoc. Petroleum 
Geologists Guidebook 11th Ann. Field Conf., p. 149 (fig. 1), 151. White 
Pine shale, in Ely No. 3 quadrangle, is 950 feet thick and consists of 
50 feet of calcareous siltstone assigned to Peers Spring member, suc
c.eeded by 900 feet of black fissile shale belonging to Chainman member. 
Overlies Joana limestone, disconformity; underlies ·Scotty " 7a,sh quartz
ite with contact grada,tional. Assigned to Late Mississippian because 
of goniatite occurrences in surrounding regions. 
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Named for exposures in White Pine mining district (now known as Hamil
ton), White Pine County, Nev. 

Whiteport Dolomite Member (of Rondout Limestone) 

Whiteport Waterlime 

Lower Devonian: Southeastern New York. 

D. W. Fisher, 1959, New York State Mus. Sci. Service Geol. Survey, Map 
and Chart Ser., No. 1. Recent studies by J_~. V. Rickard (in press) 
suggest that Manlius, upper Chrysler, and Whiteport (Upper Cement of 
the Rondout) are Devonian, pending precise placement of the Silurian
Devonian contact in Europe and more refined intercontinental correla
tions. 

U.S. Geological Survey currently classifies the ·whiteport as a member of 
the Rondout Limestone and designates its age as Lower Devonian on 
the basis of a study now in progress. 

r:rown of Whiteport is in Ulster County. 

White Quail Limestone Member (of Minturn ]!""'ormation) 

White Quail Limestone 

Pennsylvanian and Permian(?) : Northwestern Colorado. 

S. F. Emmons, 1898, U .. S. Geol. Survey Geol. Atlas, Folio 48, p. 4. Com
monly, a single limestone bed about 20 feet thick. Occurs above Robin
son limestone and below Jacque Mountain limestone. 

Ogden Tweto, 1949, Colorado Sci. Soc. Proc., v. 15, no: 4, p. 152 (table 1), 
203-204, 208-211. Limestone which in Pando area lies 150 to 200 feet 
above Elk Ridge limestone member of Minturn, or about 5,000 feet above 
Belden shale, has been known as White Quail limestone in Kokomo 
district. It is here designated White Quail limestone member of Min
turn. Consists of massive dark-gray oolitic limestone and small lenses 
of dolomite; locally black dolomite and fossiliferous dolomitic shale. 
Thickness 8 to 10 feet. Separated from overlying Jacque Mountain 
member by 950-foot interval of siltstone, grit, conglomerate, arkose, and 
shale. Age uncertain; more likely Pennsylvanian than Permian. 

Well exposed on northeastern slope of Elk Ridge, near Kokomo, Summit 
County. Named derived from White Quail mines. 

White Ranch Limestone (in Graham Formation) 1 

Pennsylvanian: Central Texas. 

Original reference: F. M. Bullard and R. H. Cuyler, 1D3G, Texas Univ. 
Bull. 3501, p. 197, 222. 

Typically exposed on "White Ranch along west side of Bluff Creek, McCul
loch County. 

White Raven Quartz Monzonite1 

Eocene : Central northern Colorado. 

Original reference: P. G. Worcester, 1921, Colorado Geol. Survey Bull. 
21, p. 33-34. 

Named for White Raven mine, Boulder County. 

White Ridge Limestone Member1 (of Jefferson I..imestone) 

Upper Devonian: Northwestern Montaua. 

Original reference: C. F. Deiss, 1933, Montana Bur. Mines and Geology 
Mem. 6, p. 42. 
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Charles Deiss, 1939, Geol. Soc. America Spec. Paper 18, p. 15, 49, 50. 
Basal Devonian. 

G. A. Cooper and others, 1942, Geol. Soc. America Bull., v. 53, no. 12, pt. 1, 
chart 4 (facing p. 1788) . Age shown as Upper Devonian on correlation 
chart. 

Named for ·white Ridge. Forms lower part of slope above saddle on south 
side of peak forming west end of White Ridge, in S% sec. 16, T. 22 
N., R. 11 W. 

White Ridge Quartzite or Formation 

Precambrian: Central New Mexico. 

J. T. Stark and E. C. Dapples, 1941, (abs.) Geol. Soc. America Bull., v. 52, 
no. 12, pt. 2, p. 1936. Older than Sevilleta rhyolite (new) ; younger than 
Blue Springs muscovite schist (new) ; intruded by r..~os Pinos granite 
(new) . 

. 1. T. Stnrk all(l lD. C. Dnpples, 1!)4(1, Geol. Soc. America Bull., v. 57, no. 12, 
pt. 1, p. 113:3-1134. Near uase, formation composed of massive quartzite 
beds 2 to 7 feet thick which vary from white to light pinl.:, tan, and 
red. Impure shaly beds occur throughout formation and become promi
nent near top, where beds vary from light pink to red. Thin beds of 
gray quartzite 1 to 2 feet thick alternate with schistoze zones of gray 
and white sericitic schist near top. Thickness ranges from 3,000 to 
3,700 feet in central part of belt. Near Sierra Montosa it thins to 900 
feet. 

Named after White Ridge, a prominent ridge on eastern side of Precam
brian section of Los Pinos Mountains. }forms high eastern ridge crests 
in northern half of Los Pinos Range. Outcrop maintains width of 1 
mile for 5 miles south of Highway 60, then narrows to less than one-half 
mile and continues southward another 5 miles. 

White Rim Sandstone Member (of Cutler Formation) 1 

Permian : Southeastern Utah. 

Original reference: A. A. Baker and J. B. Reeside, Jr., 1929, Am. Assoc. 
Petroleum Geologists Bull., v. 13, no. 11, p. 1423, 1425, 1436, 1444, 1445, 
1<1:46. 

C. B. Hunt, Paul Averitt, and R. L. Miller, 1953, U.S. Geol. Survey Prof. 
, Paper 228, p. 39 (table), 45, pl. 1. ·w:nite Rim, as mapped in Henry 

Mountains, is restricted to white crossbe<lded sandstone at top of Cutler. 
~'hickness as much as 250 feet. Conformably overlies Orgau Rock 
tongue; in most places White Rim and Organ Rock are separated by 
sharp bedding plane, but at some place::;; where color changes from red 
to white within a massive sandstone bed, boundary was mapped at next 
higher bedding plane. Unconformably underlies Moenkopi formation. 

Exposed in escarpment between Green and Colorado Rivers, known as the 
White Rim. 

White River Group1 or Formation1 

Oligocene: South Dakota, northeastern Colorado, eastern Montana, 
Nebraska, North Dakota, and Wyoming. 

Original reference: F. B. Meek and F. V. Hayden, 1858, Philadelphia Acad. 
Sci. Proc. 1857, v. 9, p. 111), 133. 

A. L. Lugn, 1938, Am. Jour. Sci., v. 3l1, 5th, no. 213, p. 227 ;1939, Geol. Soc. 
America Bull., v. 50, no. 8, p. 1250-1251, 1264 (table 1). Group, in 

77 4-!}54-vol. 3-66--84 
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Nebraska, attains or exceeds thickness of 700 feet. Comprises Chadron 
and Brule formations. Underlies Arikaree group; overlies Cretaceous 
shale formations, the Pierre, and others. 

A. R. Edwards, 1941, Wyoming Geol. Survey Bull. 32, p. 10-13. As used 
in this report, term ·white River group includes Chadron, Brule, and 
Arikaree formations. 

F. B. Van Houten, 1950, U.S. Geol. Survey Oil and Gas Inv. Map OM-113. 
White River formation of Granger (1910, Am. Mus. Nat. History Bull., 
v. 28) in Fremont County, Wyo., includes (ascending) unnamed channel 
deposit, Beaver Divide conglomerate member, and unnamed upper part. 
Upper part is divided into three units. Lower unit is massive, light
gray, tuffaceous siltstone and fine-grained sandstone with very little 
clay or coarse sand. Next is a thicker unit consisting of massive pale 
grayish-orange siltstone and fine-grained sandstone. Uppermost unit is 
massive, grayish-orange, locally cross-bedded arkosic conglomerate 60 
to 80 feet thick, resting on erosional unconformity that has several feet 
of relief. Thickness 225 to 485 feet. Overlies middle and upper Eocene 
rocks. Underlies Miocene ( ? ) rocks. 

P. 0. McGrew, 1953, Wyoming Geol. Assoc. Guidebook 8th Ann. Field Conf., 
p. 61-63. In Wyoming, it is customary to use term White River as 
formation name recognizing that to east the unit becomes a group 
divisible into two distinct formations. 

E. C. Galbreath, 1953, Kansas Univ. Paleont. Contr. 13, Vertebrata, art. 
4, p. 12-18, 27 (fig. 8). Formation in northeastern Colorado comprises 
(ascending) Horsetail Creek (of Chadron age) , Cedar Creek (of Orellan 
age), and Vista (new) members. Underlies Pawnee Creek formation; 
overlies Cretaceous sandstones. Late lower Oligocene to early upper 
Oligocene, inclusive. 

F. B. Van Houten, 1954, U.S. Geol. Survey Oil and Gas Inv. Map OM-140. 
Formation in Long Creek-Beaver Divide area, Fremont County, Wyo., 
includes (ascending) Sand Draw sandstone lentil (new), Beaver Divide 
conglomerate member, and unnamed upper part. Overlies middle and 
upper Eocene rocks and underlies Miocene ( ?) rocks. 

R. K. Hose, 1955, U.S. Geol. Survey Bull. 1027-B, p. 70-71, pls. 6, 8. 
Formation restricted to two small outliers on subsummit uplands of 
Bighorn Mountains and consists mainly of marlstone, conglomerate, and 
soft brown bentonitic clay. Thickness 200 to 300 feet along North Fork 
of Crazy Woman Creek. Formation fills pre-Oligocene valleys of high 
relief. Stratigraphically above Wasatch formation. 

John de la Montagne and W. C. Barnes, 1957, Guidebook to the geology 
of the North and Middle Parks Basin, Colorado: Rocky Mountain Assoc. 
Geologists, p. 55-60. White River formation of this report is equivalent 
of Chadron. Thickness about 400 feet. Underlies North Park forma
tion; overlies Coalmont formation. 

J. C. Harksen, 1960, Geology of the Sharps Corner quadrangle (1 :62,500) : 
South Dakota Geol. Survey. Group comprises (ascending) Brule forma
tion and Sharps formation (new). Underlies Arikaree group. 

T. A. Steven, 1960, U.S. Geol. Survey Bull. 1082-F, p. 350-353, pl. 12. 
Formation described in Northgate district, Colorado, where it consists 
of grayish to white tuffaceous silt and clay beds that partly fill old 
valleys cut in Precambrian rocks. Underlies North Park formation. 

Named for occurrence near mouth of White River, S. Dak. 
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tWhite River Limestone1 

Lower Ordovician: Southwestern Missouri. 
Original reference: A. ·winslow, 1894, Missouri Geol. Survey, v. (i, p. 331, 

338-340. 

Named for White River. 

Whiterock Stage 
Middle Ordovician (Mohawkian) : North America. 
G. A. Cooper, 1956, Smithsonian Misc. Colln., v. 127, pt. 1, p. 7-8, chart 1 

(facing p. 130). l.\fohawkian series divided into five stages of which 
the Whiterock is lowermost. Brachiopod fauna taken from rocks de
posited during this stage is characterized by numerous orthids, early 
strophomenids, plectambonitids, and decline of Syntrophiacea. Followed 
by Marmor stage (new). Discussion of 111nsuitability of older stage 
terms, such as Chazyan, Black River, Bolarian, Hatterian, and Hunt
erian. 

Name is taken from Whiterock Canyon in Monitor Range, south center of 
Roberts Mountains quadrangle, Nevada. Rocks of interval well exposed 
in parts of Antelope, Monitor, and Toquima Jtanges. 

Whiterock Bluff Shale Member (of Santa Margarita Formation) 1 

Whiterock Bluff Shale Member (of Monterey Shale) 
Miocene, upper : Southern California. 
Original reference: W. A. English, 1916, U.S. Geol. Survey Bull. 621, p. 

191-215. 

M. L. Hill, S. A. Carlson, T. W. Dibblee, Jr., Hl58, Am. Assoc. Petroleum 
Geologists Bull., v. 42, no. 12, p. 287 4 (fig. 1), 2978 (fig. 3). 2990-2991. 
Reallocated to member status in Monterey shale. Conformably overlies 
Saltos shale member (new) ; conformably underlies Santa Margarita 
sand. Grades southeastward into upper part of Branch Canyon sandstone 
(new). Thickness in type area 1,200 feet. 

Type area: Near 'Vhiterock Bluff, sec. 25, T. 11 N., R. 28 W., north side 
Cuyama Valley, Caliente Mountain quadrangle. Well exposed on both 
flanks of Caliente Range. Traceable along northeast flank of La Panza 
Range into restricted Monterey shale as mapped by Bramlette and 
Daviess (1944, U.S. Geol. Survey Oil and Gas Inv. Prelim. May 24). 

White Sage Formation1 

Eocene(?) : Western Utah. 
Original reference: T. B. Nolan, 1935, U.S. GeoL. Survey Prof. Paper 177. 

Occurs only in northwest part of Gold Hill quadrangle. Named for White 
Sage Flat in Gold Hill district. 

Whites Bend Limestone1 

Silurian (Niagaran) : Western Tennessee. 
Original reference: A. F. Foerste, 1901, Geol. Soc. America Bull., v. 12, 

p. 397, 402. 

Named for Whites Bend, Davidson County. 

Whitesburg Limestone Member (of Blockhouse Shale) 

Whitesburg Limestone (in Blount Group) 1 

Middle Ordovician: Northeastern Tennessee and western Virginia. 
Original reference: E. 0. Ulrich, 1924, Tenn·essee Dept. Ed., Div. Geology 

Bull. 28, p. 34; Bull. 31, p. 16. 
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R. B. Neuman, 1956, U.S. Geol. Survey Prof. Paper 274-F, p. 149. Ranl\: 
reduced to member status in Blockhouse shale (new). Thickness at 
type locality of Blockhouse 5 to 20 feet. At base of formation. Over
lies Lenoir limestone. 

Type locality: Two miles southeast of 'Vhitesburg, Hamblen County, and 
11h miles southwest of Bulls Gap, Tenn. 

Whites Creek Beds Member (of Shoal River Formation) 

Miocene, middle : Western Florida. 
H. R. Smith, 1941, Am. Assoc. Petroleum Geologists Bull., v. 25, no. 2, 

p. 270 (fig. 2), 271 (table 1), 275. Proposed for member of Shoal River 
formation either older than, or in part equiv

0
alent to, typical Shoal River 

as exposed at Shell Bluff on Shoal River. At type section, about 12 
feet thick; consists of blue shell marl, gray shell marl in places in
durated to form hard lumps, brown and yellow sand; fossiliferous. 

Type locality : In gulch about 200 feet south of road from Knoxhill to 
Eucheeana on east bank of ·whites Creek, Walton County. 

" 7hites Crossing 'Coquina Member (of Clutppel l!"'ormatiou) 

Mississippian: Central Texas. 

F. B. Plummer, 1950, Texas Univ. Bur. Econ. Geology Pub. 4329, p. 28. 
Consists of several lenticular layers of massive limestone made up of 
crinoidal fragments and poorly preserved fossils; occurs in limestone 
sinks and depressions in the Ellenburger where it has escaped post
Chappel erosion; deposits range in thickness up to 60 feet or more 
depending upon the depth of the sink hole. Chappel comprises [ascend
ing] King Creek marl (new), Ives conglomerate, Espey Gj-•eek limestone 
(new), and Whites Crossing coquina members. 

P. E. Cloud, Jr., V. E. Barnes, and W. H. Bass, 1957, Geol. Soc. America 
Bull., v. 68, no. 7, p. 810 (footnote). Plummer's 'Vhites Crossing co
quina referred by him to Chappel formation is echinodermal limestone 
facies in lower part of Barnett formation. 

Well exposed on east side of Llano River and on north side of road at 
White's Crossing, Mason County. 

Whiteside Granite1 

Ordovician to Devonian: Western North Carolina and northwestern South 
Carolina. 

Original reference: A. Keith, 1907, U.S. Geol. Survey Geol. Atlas, Folio 
147, p. 4. 

W. R. Griffitts and ·w. C. Overstreet, 1952, Am. Jour. Sci., v. 250, no. 11, 
p. 787. Geographically restricted to area of its type locality where it is 
in part medium-grained biotite-muscovite-quartz-monzonite, having com
position that is common in granitic rocks through much of southeast; 
also includes coarse-grained pegmatitic rock dissimilar to Toluca and 
Cherryville quartz monzonites (both new). Both Toluca and Cherry
ville were included in unit assigned to Whiteside granite by Keith and 
Sterrett (1931, U.S. Geol. Survey Bull. 660-D, p. 130-132). 

J. L. Stuckey and S. G. Conrad, 1958, North Carolina Div. Mineral Re
sources Bull. 71, p. 24; J. L. Stuckey, 1958, Geologic map of North 
Carolina (1 :500,000) : North Carolina Div. Mineral Resources. As 
mapped, Whiteside granite is essentially 'Whiteside granite as originally 
named and described by Keith. Paleozoic. 

Named for exposures in cliffs of Whiteside Mountain, Jackson County, N.C. 
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White Spot Sandstone1 

Lower Cambrian: Southeastern Pennsylvania. 

Original reference: J. P. Lesley, 1892, Pennsylvania 2d Geol. Survey Summ. 
Final Rept., v. 1, p. 165, 166. 

At White Spot on mountain behind Reading, Berl\:S County. 

Whitesville Formation (in Chadakoin Group or Conneaut Group) 

Whitesville Member (of Chadakoin Formation) 

Upper Devonian: Southwestern New York. 

J. G. Woodruff, 1942, New York State Mus. Bull. 326, p. 17 (fig. ~.1), 37-47. 
Whitesville formation is lower 300 feet of what has been called by 
Chadwick (1924) the Chadakoin formation. Overlies Hinsdale forma
tion; underlies Germania formation (new). Beds are twofold in char
acter : those of marine deposition and those of "Catskill" type of 
deposition. Nearly horizontal beds with marine fossils occur near 
·whitesville, but beds deposited at the same time 10 to 15 miles north 
are thinly laminated crossbedded green sandstone, bearing few or no 
marine fossils. 

I. H. Tesmer, 1955, New York State Mus. Sci. Service Circ. 42, p. 10 (fig. 
1), 18. Rank reduced to member status in Chadakoin formation. Under
lies Germania member; overlies Hinsdale member. 

L. V. Riclmrd, H)57, New York State Geol. Assoc. [Guidebook] 29th Ann. 
Mtg., p. 17 (table 2), 19. ]!..,ormation in Chadakoin group. Inasmuch 
as Upper Devonian strata are still not thoroughly understood, a more 
or less permanent classification satisfactory to majority of workers may 
not be obtained for some time. 

Named for exposures near village of "\Vhit{!Sville, Wellsville quadrangle, 
Allegany County. [Tesmer and Rickard state type locality is near 
Whitesville.] 

Whitetail Conglomerate1 

Tertiary ( ? ) : Central Arizona. 

Original reference: F. L. Ransome, 1903, U.S. Geol. Survey Prof. Paper 12. 

P. A. ·wood, 1959, Arizona Geol. Soc. GuidE:book 2, p. 60. In Globe-Ray 
area, consists of conglomerate up to about 1,000 feet thick that rests 
unconformably on eroded surfaces of older rocks and is conformably 
overlain by dacite flow. Near Ray, dacite is overlain by 125 feet of 
conglomerate referred to by Ransome (1923, U.S. Geol. Survey Geol. 
Atlas, Folio 217) as Gila conglomerate. 'l'entatively considered younger 
than middle Tertiary. 

T. F. Stipp and H. M. Beil\:man, 1959, U.S. Geol. Survey Oil and Gas Inv. 
Map OM-201. Shown on stratigraphic section as Tertiary ( ?) . 

D. "\Y. Peterson, 1960. U.S. Geol. Survey Geol. Quad. Map GQ-128. Thick
ness 0 to 200 feet in Haunted Canyon quadrangle. Was deposited in 
low-lying areas on erosion surface of considerable relief and may overlie 
any of the older formations. Tertiary ( ?) . 

Named for exposures in "\Vhitetail Gulch and Whitetail Spring, Globe 
quadrangle. 
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White Tank Monzonite 

Jurassic(?) : Southern California. 

,V. J. Miller, 1946, Geol. Soc. America Bull., v. 57, no. 5, p. 493. Mega
scopically monzonite, light gray to light pinkish gray, medium to mod
erately coarse-grained, contains several percent of mafic minerals; 
massive with faint primary foliation. Plainly and sharply cuts other 
rocks-Gold Park gabbro-diorite (new) and Pinto gneiss (new). Con
tains roof pendants of Palms granite (new). Late Mesozoic. 

J. J. W. Rogers, 1958, Geol. Soc. America Bull., v. 69, no. 4, p. 449-464. 
Textural and spectrochemical study. 

Named because of its typical occurrence in vicinity of White Tank, 10 
miles south of Twentynine Palms, Riverside County. 

tWhite Wall Sandstone1 

Jurassic(?) : Southeastern Utah. 

Original reference: B. S. Butler, 1920, U.S. Geol. Survey Prof. Paper 111, 
p. 619. 

In Abajo (Blue) Mountains, San Juan County. 

Whitewater Formation (in Richmond Group) 1 

Upper Ordovician: Southeastern Indiana, north-central Kentucky, and 
southwestern Ohio. 

Original reference: J. M. Nickles, 1903, Am. Geologist, v. 32, p. 208, 218. 

Wilber Stout, Karl Ver Steeg, and G. F. Lamb, 1943, Ohio Geol. Survey, 
4th ser., Bull. 44, p. 110. In Ohio, Whitewater formation is shown on 
page 110 as including (ascending) Weisburg, Saluda, and Oxford mem
bers. Stratigraphic chart and page 114 shows 'Vhitewater sequence 
(ascending) Lower Whitewater, Saluda, and Upper Whitewater mem
bers. Calcareous shales with thin-bedded limestones. Thickness 60 to 
100 feet. On chart, occurs above Liberty formation and below Silurian 
Elkhorn formation. 

E. B. Branson, M. G. Mehl, and C. C. Branson, 1951, Jour. Paleontology, 
v. 25, no. 1, p. 2, fig. 1. Formation geographically extended into west
central Kentucky where it includes Saluda member. Overlies Liberty 
formation. 

James Conklin, 1952, Kansas Acad. Sci. Trans., v. 55, p. 130. In Oldham 
County, Kentucky, Upper Richmond, which is similar to that of Ohio, 
is divided into Liberty formation, Lower ·whitewater, Saluda, and Upper 
Whitewater members of Whitewater formation. 

J. B. Patton, T. G. Perry, and W. J. Wayne, 1953, Indiana Geol. Survey 
Field Conf. Guidebook 6, p. 13-15, pl. 1. Thickness of formation in 
Indiana 4 to 35 feet. As described at stop 4 on itinerary, it is 14 feet 
thick and consists of dark-gray to black finely crystalline limestone in 
lower part and interbedded black limestone and shale in upper part; 
underlies Ordovician Brassfield limestone. North of Cross Plains, 
Brassfield is locally missing and Silurian Osgood formation rests on the 
Whitewater. Stratigraphic chart shows that 'Vhitewater overlies Saluda 
formation and underlies Elkhorn where it is present. 

W. C. Sweet and others, 1959, Jour. Paleontology, v. 33, no. 6, p. 1030. 
Arnheim, 'Vaynesville, Liberty, " 7hitewater, and Elkhorn formations de
fine Richmond stage of the Cincinnatian. 

Named for 'Vhitewater River, at Richmond, Wayne County, Ind. 
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Whitewater Creek Rhyolite1 

Tertiary : New Mexico. 

4219 

Original reference: H. G. Ferguson, 1927, U.S. Geol. Survey Bull. 78'1. 

Named for exposures in steep canyons along loWE!r reaches of Whitewater 
and Mineral Creeks, Mogollon district. 

Whitewood Limestone1 or Dolomite 
Upper Ordovician: Western South Dakota and. northeastern Wyoming. 

Original reference: N. H. Darton, 1904, Geol. Soc. America Bull., v. 15, 
p. 383. 

W. M. Furnish, E. J. Barragy, and A. K. Miller, 1936, Am. Assoc. Petro
leum Geologists Bull., v. 20, no. 10, p. 132~()-1341. In northern Black 
Hills, Middle ( ?) Ordovician fossils have been found to occur through
out approximately 70 feet of shale and siltstone beds immediately below 
typical Whitewood dolomite. Concluded that strata involved should be 
included tentatively with overlying Whitewood formation (Ordovician) 
rather than with underlying Deadwood formation (Cambrian) as has 
been done heretofore. 

M. R. McCoy, 1952, Billings Geol. Soc. Guidebook 3d Ann. Field Conf., p. 
44, 45, 46. Referred to as Whitewood dolomite. Thickness 50 to 60 
feet. Underlies Englewood dolomite with angular unconformity; over
lies Houghlock siltstone (new). 

M. R. McCoy, 1958, Wyoming Geol. Assoc. Guidebook 13th Ann. Field 
Conf., p. 25-30. Thickness Whitewood dolc.mite about 50 feet at type 
section; underlies Englewood dolomitic shale; overlies Rough lock silt
stone with gradational contact. Ordovician ( Champlainian-Cincin
natian.) 

Type section (McCoy) : Sec. 13, T. 5 N., R. 3 Ei., :Lawrence County, S. Dak. 
Named for exposures at Whitewood Canyon below Deadwood. 

Whitingham Schist1 

Upper Cambrian(?) : Southeastern Vermont. 

Original reference: G. D. Hubbard, 1924, VE!rmont State Geologist 14th 
Rept., p. 276-278, map. 

Named for exposures in Whitingham Township, "\Vindham County. 

Whitmore Point Member (of Moenave Formation) 

[Triassic] : Southwestern Utah. 

R. A. Cadigan, 1957, U.S. Geol. Survey Trac,e 1Dlements- Inv. Rept. TEI-
700, p. 126 (fig. 26), 127. Limy arkoses about 61 feet thick. Underlies 
Springdale sandstone member; overlies Dinosaur Canyon member. 

Type locality and derivation of name not given. Report discusses area 
near St. George. 

Whitmores Ferry Amphibolite?

Pre-Triassic : Massachusetts. 

Original reference: B. K. Emerson, 1898, U.S. Geol. Survey Mon. 29, p. 
190, 194. 

Crops out at Whitmores Ferry, in North Sunderland, Old Hampshire 
County. 

Whitney :Member (of Brule Formation) 
Oligocene, upper: Northwestern Nebraska, eastern Colorado, southwestern 

South Dakota, and eastern Wyoming. 
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C. B. Schultz and T. M. Stout, 1938, (abs.) Geol. Soc. America Bull., v. 49, 
no. 12, pt. 2, p. 1921; 1941, Guide for a field conference on the Tertiary 
and Pleistocene of Neuraska: Nebraska Univ. State Mus. Spec. Pub., 
p. 4 (table 1), 37, fig. 9. Proposed for massive clays of upper or 
Leptauchenia zone part of Brule formation. Thickness about 290 feet. 
Disconformably overlies Orella member (new). 

A. L. Lugn and B. ,V. Brovm, 1952, (abs.) Geol. Soc. America Bull., v. 63, 
pt. 2, p. 1384. Geographically extended into Bear Lodge Mountains, 
Wyo. Erosional unconformity separates ·whitney from 11 to 16 feet of 
overlying Ogallala "mortar beds" of lower Ash Hollow formation. 

C. B. Schultz and T. M. Stout, 1955, Nebraska Univ. State Mus. Bull., v. 4, 
no. 2, p. 42 (fig. 1~), 44--46, figs. 3, 10, tables 1, 2. Three divisions of 
member recognized throughout much of outcrop belt in western Ne
braska, eastern ·wyoming, and in area southeast of Oelrichs, S. Dale 
Recognition of these divisions is largely ·on the basis of separating beds 
of volcanic ash. Member consists chiefly of massive pinkish-buff silt 
and silty clay. Thickness in Crawford area, Nebraska, 278 feet; 460 feet 
in Scotts Bluff and Torrington areas, western Nebraska and eastern 
Wyoming. Bayard paleosol complex (new) locally caps member; else
where there is disconformity at contact; underlies Gering formation. 
Late Oligocene. 

T. M. Stout, 1960, Nebraska Acad. Sci. Proc. 70th Ann. Mtg., p. 15. Pro
posed that classification of Oligocene sediments in Nebraska (Schultz 
and Stout, 1955) be extended into northeastern Colorado and eastern 
Wyoming. Exposures south and west of Peetz, Logan County. Colo., 
display the Lower ash and Upper ash beds of Whitney member of Brule. 
When these beds are traced westward, it is evident that the Upper ash 
is the "White marker bed" of Galbreath (1953, Kansas Univ. Paleont. 
Contr., Vertebrata, art. 4) ; thus basal part of Galbreath's "Vista" is 
equivalent to Upper Whitney ("Whitney C) of Nebraska, and remainder 
of the "Vista" is probably Miocene (Gering and younger). Remaining 
Whitney as well as the Orella and Chadron units are like those in 
Nebraska. 

Type locality : East of Toadstool Park along escarpment near Round Top, 
in sees. 16 and 21, T. 33 N., R. 53 W., about 16 miles west and 3 miles 
north of Whitney, Dawes County, Nebr. 

'Vhitneyan Age 
Oligocene: North America. 

H. E. ·wood 2d and others, 1941, Geol. Soc. America Bull., v. 52, no. 1, p. 
11, pl. 1. Provincial time term, based on Whitney member of Brule 
formation, type locality, V\'hitney, northwestern Nebraska. Includes old 
term, "Protoceras-Leptauchenia beds," used in the most extended sense. 
Covers interval between the Orellan (Oligocene) and Arikareean (Mio
cene) ages. Report defines 18 provincial time terms, based on mammal
bearing units, for the North American continental Tertiary. [For se
quence see under Puercan.] 

Whitsett Formation (in Jacl(son Gronp) 

tWhitsett Beds'-

Eocene, upper: South-central Texas. 

Original reference : E. T. Dumble, 1924, Am. Assoc. Petroleum Geologists 
Bull., v. 8, p. 424-436. 
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D. H. Eargle, 1959, Am. Assoc. Petroleum G·eologists Bull., v. 43, no. 11, 
p. 2624 (fig. 1), 2626 (table 1), 2631-2634. Formation includes (ascend
ing) Stones Switch sandstone, Dubose, Calliham sandstone, and Fashing 
clay members. Characterized chiefly by preponderance of sandstone 
near base and of carbonaceous tuffs and bentonitic clays near top. 
Overlies McElroy formation (redefined) ; overlain by Olmos sand of 
Ellisor (1933) ; this sand is apparently overlapped by the Catahoula. 
Additional information on type locality. 

Type locality: Bluff 90 feet in height, on east bank of Atascosa River, near 
'Vhitsett's house in sec. 48, Reiffert and Forbese 109-acre tract of Juan 
Houligan Survey. Bluff is in Atascosa County, just northwest of Live 
Oak County line, and extends from 6 1h to 71h miles south of Campbell
ton, Atascosa County, and 1.7 miles N. 60°-70° W. of "'.,.hitsett, Live 
Oak County. 

Whitsett Limestone Lentils (in Myrtle Formation) 1 

Upper Jurassic and Upper Cretaceous : South \'\'estern Oregon. 

Original reference: J. S. Diller, 1898, U.S. Geol. Survey Geol. Atlas, 
Folio 49. 

R. W. Imlay and others, 1959, Am. Assoc. Petroleum Geologists Bull., v. 43, 
no. 12, p. 2778-2780. Some of Diller's Whitsett limestone lentils are 
included in Riddle formation (new). LE-ntils are gray to white or 
locally pink, range from 15 to 60 feet or more in thickness, are thin- to 
thick-bedded, aml may be dense, coarsely crystalline, locally oolitic. or 
fossiliferous. Most common megafossils ure fragments of pelecypods 
and echinoids. In one lentil exposed in Roberts Creek in sees. 14 and 
15, T. 28 S., R. 5 W., James Storr collected fossils that T. W. Stanton 
identified as Opis caUtornica Stanton and lfoplites cf. H. dilleri Stanton 
(Diller. 1898). The ammonite appears to be an immature specimen of 
Portlandian genus Durangites. Its presence indicates that at least one 
of the limestone lentils is middle Portlandian in age. Probably, some 
clastic beds associated with the limestone lentils likewise belong in 
Riddle and Days Creek (new) formations. Age problem of Diller's 
Whitsett lentils is complicated by fact that some lentils contain micro
fossils of Cenomanian or Turonian age. 

Occur near J. H. Whitsett's sees. 14 and 15, T. 28 S., R. 5 1V., Roseburg 
quadrangle. 

Whitt Group 

Pennsylnmian (Canyon Series) : North-central ~rexas. 

M. G. Cheney, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 1, 
p. 66 (fig. 1), 88. Beds between the Millsap Lake and Graford (re
stricted) groups are divided into lower r .. one Camp group and upper 
Whitt group with common boundary at disconformity between Strawn 
and Canyon series. Includes (ascending) Salesville, Keechi Creek, and 
Palo Pinto formations. Group is nearly equivalent to Brownwood shale. 

l\f. G. Cheney and D. H. Eargle, 1951, Geologic map of Brown County, 
Texas (1 :62,500) : Texas Univ. Bur. Econ. Geology. Includes Brown
wood shale at llase and Adams Branch limestone at top. Overlies Lone 
Camp groUl): underlies Graford formation. 

R. J. Cordell a]l(l others, 1954, in Abilene Geol. Soc. Guidebook Nov. Hl-20, 
fig. 2 (strat. chart). ReYision suggested since Strawn~Canyon boundary 
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has been placed at faunal break at top of Salesville shale and base of 
Turkey Creek sandstone and conglomerate member of Keechi Creek 
shale. 

Named for village of Whitt in northwest Parker County near which 
included formations appear from beneath Comanche overlap. 

Whitwell Shale (in Lee Group) 1 

Whitwell Shale Member (of Crab Orchard Mountains Formation) 

Wllitwell Member (of Lee Group) 

Whitwell Shale (in Crab Orchard Mountains Group) 

Lower Pennsylvanian: Eastern Tennessee and northern Georgia. 

Original reference: Charles Butts and W. A. Nelson, 1925, Tennessee Div. 
Geology Bull. 33-D, p. 7, pl. 4. 

H. R. Wanless, 1939, (abs.) Geol. Soc. America Bull., v. 50, no. 12, pt. 2, 
p. 1941. Listed as member of Lee formation. 

V. H. Johnson, 1946, Coal deposits on Sand and Lookout Mountains, Dade 
and Walker Counties, Georgia: U.S. Geol. Survey Prelim. Map. Geo
graphically extended into northern Georgia where it is 6 to 50 feet thick. 
Underlies Bonair sandstone; overlies Sewanee member of Lookout sand
stone. 

C. W. Wilson, Jr., J. W. Jewell, and E. T. Luther, 1956, Pennsylvanian 
geology of the Cumberland Plateau: Tennessee Div. Geology [folio], p. 4, 
19, pls. 2, 3, 4. Assigned to Crab Orchard Mountains group (new). 
Thickness 60 to more than 200 feet; 75 to 100 feet in type area. In
cludes Richland and Sewanee coal. Underlies Newton sandstone; grades 
conformably downward into Sewanee conglomerate. In northwestern 
part of Cumberland Plateau, forms part of Fentress formation. Potts
ville series. 

U.S. Geological Survey currently classifies the Whitwell Shale as a mem
ber of the Crab Orchard Mountains Formation on the basis of a study 
now in progress. 

Named for exposures west of Whitwell, Marion County, Tenn. 

tWichita Conglomerate (in Clear Fork Formation) 1 

Permian : Central northern Texas. 

Original reference: E. C. Case, 1907, Am. Mus. Nat. History Bull. 23, p. 
662-664. 

Named for Big Wichita River, near Seymour-Vernon Road, Baylor County. 

Wichita Group1 or Formation1 

Lower Permian: Northern and central Texas and western Oklahoma. 

Original reference : E. T. Dumble and W. F. Cummins, 1890, Texas Geol. 
Survey 1st Ann. Rept., p. lxix, 188, pl. 3. 

R. I. Dickey, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 1, p. 
42. Cheney proposes to abandon term Wichita. He places part of old 
Wichita group in Wolfcamp series and subdivides remaining part in 
Leonard series into three groups (ascending) : Belle Plains, Clyde, and 
Lueders. These three groups are not distinguishable in subsurface of 
west Texas. Proposed here to continue term Wichita group (restricted) 
for beds of Leonard age between base of Clear Fork group and top of 
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Wolfcamp series. Wichita group (restricted) in Fisher County is about 
800 feet thick from top of Lueders limestone to top of Fisk formation. 

M. G. Cheney, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 1, 
p. 66 (fig. 1), 97. Term Wichita group discarded. Terms Pueblo, 
Moran, Putnam, Admiral, Belle Plains, Clyde, and Lueders raised to 
rank of group. Pennsylvanian-Permian boundary placed at base of 
Pueblo group. Wolfcamp-Leonard boundary placed at top of Fisk forma
tion (new) in Admiral group. 

R. C. Moore, 1949, U.S. Geol. Survey Oil and~ Gas Inv. Prelim. Map 80. 
Group comprises (ascending) Pueblo, Mor:m, Putnam, Admiral, Belle 
Plains, Clyde, and Lueders formations. Overlies Cisco group ; underlies 
Clear Fork group. Permian. 

G. W. Chase, 1954, Am. Assoc. Petroleum Geologists Bull., v. 38, no. 9, 
p. 2028-2035. In Wichita Mountains, Okla., formation includes Post 
Oak conglomerate member (new). Member is equivalent to Wellington 
formation and may be as old as upper part of Pontotoc group and as 
young as lowermost part of Garber sandstone. 

P. T. Stafford, 1960, U.S. Geol. Survey Bull. 1081-G, p. 266-276, pl. 11. 
Group in north-central Texas includes roc:ks between base of Waldrip 
shale member of Pueblo formation and top ·of Lueders limestone. Com
prises (ascending) Pueblo, Moran, Putnam, Admiral, Belle Plains, and 
Clyde formations, and Lueders limestone. Includes all rocks assigned 
to Wolfcamp series and about half of those assigned to Leonard series. 
Rocks of Pennsylvanian-Permian transition zone are included in lower 
part of Waldrip shale member of Pueblo. Overlies Pennsylvanian Cisco 
group; underlies Clear Fork group. Thickness ranges from about 1,650 
feet in northern Callahan and northwestern Eastland Counties to 1,550 
feet in central Shackelford and western Stevens Counties, and to 1,800 
feet north of Clear Fork of Brazos River jn Young and Throckmorton 
Counties. Channel deposits near base of group locally may increase 
thickness as much as 200 feet. 

Named for Wichita River and Wichita County, Tex. 

Wichitan series1 

Carboniferous : Texas. 

Original reference : C. R. Keyes, 1928, Pan-Am. Geologist, v. 49, p. 130, 133. 

Wichman ]!'ormation 

Pliocene, upper : Western Nevada. 

D. I. Alexrod and W. S. Ting, 1960, California Univ. Pubs. Geol. Sci., v. 39, 
no. l, p. 2-5. Consists of light-colored poorly indurated fluvio-lacustrine 
sediments and associated rhyolite ash; well-bedded pumiceous claystone, 
diatomaceous mudstone, sandstone, and conglomerate; rhyolitic tuff; 
rhyolitic breccia-agglomerate. Thickness not determined prec-isely ; ap
proximately 500 feet. Faults duplicate part of upper section. Lower part 
of section in fault contact with three formations: Excelsior, Kate Peak, 
and Coal Valley. 

Type area: Four miles north of Wichman post office, Lyon County, and l 
mile northwest of entrance to East Walker Ranch headquarters. Ex
posed on east side of Pine Grove Mountains from vicinity of Wichman 
northward for over 15 miles; in southern part of area, crops out discon
tinuously under ahuvial cover. 
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Wickcliff Sandstone (in Chester Group) 1 

Mississippian: Southern Indiana and western central Kentucky. 

Original reference: C. A. Malott, 1925, Indiana Acad. Sci. Proc., v. 34, 
p. 108-132. 

C. A. Malott, 1952, Stratigraphy of the Ste. Genevieve and Chester forma
tions of southern Indiana: Ann Arbor, Mich., The Edwards Letter Shop, 
p. 7. Replaced by ·waltersburg sandstone. Local Indiana names of 
upper Chester are dropped and formations given names of standard 
Chester column. 

Named for exposures in ravines around Wickcliff, Crawford County, Ind. 

tWicker Formation1 

Pliocene : Florida. 

Original reference: H. F. Osborn, 1907, Am. Mus. Nat. History Bull., v. 23, 
pl. facing p. 249. 

Wicomico Formation (in Columbia Group) 1 

Pleistocene: Atlantic Coastal Plain from Delaware to Florida. 

Original reference: G. B. Shattuck, 1901, Johns Hopkins Univ. Circ., v. 20, 
no. 152, p. 73-75. 

G. G. Parker and C. W. Cooke, 1944, Florida Geol. Survey Bull. 27, p. 75-77, 
pls. 2, 3. In southern Florida, the Talbot, Penholoway, and Wicomico 
formations comprise a conformable sequence of deposits whose differen
tiation is based mainly on location of their respective shore lines-42, 70, 
and 100 feet above present sea level. Presumably, the Penholoway every
where merges downward into deposits of Wicomico age, and the Talbot 
into Penholoway and ·wicomico successively. The sequence unconform
ably overlies Caloosahatchee marls and is likewise separated by a strati
graphic break from the Pamlico which fringes around it. 

C. W. Cooke, 1952, Maryland Dept. Geology, Mines and Mineral Resources 
Bull. 10, p. 48-50. In Prince Georges County, Md., and District of Colum
bia, consists of coarse gravel bed at base and finer sand and silt above; 
color of silt ranges from yellow to drab to dirty white; local basal de
posits of carbonaceous clay contain tree stumps and other woody debris. 
Thickness rarely more than 30 feet. In Potomac Valley, follows meander
ing course cut in crystalline bedrock and the Potomac group ; along 
Patuxent River, lies on Cretaceous, Eocene, and Miocene beds; is sunk 
below base of Sunderland formation, and separated from it by a slope 
exposing older rocks. Deposition is believed to have begun during second 
(Kansan) glacial stage and completed during second (Yarmouth) inter
glacial stages. 

Named for Wicomico River, St. Marys and Charles Counties, Md. 

Wiggins Formation 

Oligocene: Northwestern Wyoming. 

J. D. Love, 1939, Geol. Soc. America Spec. Paper 20, p. 79-85, pl. 17. Pro
posed to replace preoccupied name Ram shorn volcanic series (Love, 
1934). Consists of white and light-colored sequence of conglomerates, 
tuffs, sandstone, and shale. Thickness 1,700 feet on East Fork-South Fork 
of Owl Creek divide; 3,000 feet in vicinity of Brown Rock Canyon; 989 
feet on east face of Steamboat Rock. Unconformably overlies Tepee Trail 
formation (new) . Over lain by younger rocks only on Wiggins Peak. 
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Oligocene (?). Lithology varies from place to place; no standard section 
designated. 

H. E. 'Wood 2d and others, 1941, Geol. Soc. America Bull., v. 52, no. 1, p. 37, 
pl. 1. Oligocene ( Chadronian). 

Name taken from Wiggins Fork River. Comprises high divides and ridges 
of southern and highest part of Absaroka Range. 

'Vigwam lt~ormation1 

Precambrian : Southern British Columbia, Canada, and northwestern Mon
tana. 

Original reference: R. A. Daly, 1912, Canada Geol. Survey, Dept. Mines 
M:em. 38, maps. 

C. L. li'enton and M. A. Fenton, 1937, Geol. Soe. America Bull., v. 48, no. 12, 
pt. l, p. 1892. Incidental mention in discussion of Belt series. 

Named for 'Vigwam River, which essentially is in British Columbia. 

Wilbarger Creek Bed (in Stra,vn Formation) 1 

Pennsylvanian: Central Texas. 

Original reference : N. F. Drake, 1893, Texas Geol. Survey 4th Ann. Rept., 
pt. 1, p. 374, 384. 

D. A. Zimmerman and G. D. Glover, 1956, Soc. Econ. Paleontologists and 
Mineralogists, Permian Basin Sec., [Guidebook] Spring Mtg., p. 78. 
Thiekness 75 to 200 feet. Underlies Comanche Creek bed; over1ies Buffa
lo Creek bed. Strawn series. 

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 al
ternating 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. 

Named for Wilbarger Creek, San Saba County. 

Wilberns Formation1 

Upper Cambrian: Central Texas. 

Original reference: S. Paige, 1911, U.S. Geol. 8urvey Bull. 450, p. 23. 

Frededck Romberg and V. E. Barnes, Geophysics, v. 9, no. 1, p. 88. Sub-
divided to include (ascending) Welge sandstone, Morgan Creek limestone, 
Point Peak shale, San Saba limestone, and Pedernales dolomite members. 

P. E. Cloud, Jr., V. E. Barnes, and Josiah Bridge, 1946, Texas Univ. Bur. 
Econ. Geology Pub. 4301, p. 133, 149-151, Hi5-156 [1945]. Underlies Tan
yard formation of Ellenburger group; overlies Riley formation (new). 
San Saba limestone and Pedernales dolomite are essentially equivalent 
facies, with limestone predominating to the west and dolomite to the east. 
Dolomites here termed Pedernales had formerly been considered part of 
Ellenburger limestone herein redefined as group and restricted to Lower 
Ordovician. 

Josiah Bridge, V. E. Barnes, and P. E. Cloud, Jr., 1947, Geol. Soc. America 
Bull., v. 58, no. 1, p. 114-123, pls. 1, 2. Through most of Llano uplift 
thickness ranges from 540 to 610 feet ; in southeastern part of region 
about 360 feet due to truncation and disconformity at top. 
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P. E. Cloud, Jr., and V. E. Barnes, 1948, Texas Univ. Bur. Econ. Geology 
Pub. 4621, p. 136, 155-157, 187-188, 192-194, 225, 253-255, 310-312, pls. 
[1946]. Local stratigraphy described in detail. 

V. E. Barnes and W. C. Bell, 1954, San Angelo Geol. Soc. [Guidebook] 
March 19-20, p. 35, 36-37. Name Pedernales dropped. Formation includes 
four members: Welge sandstone, Morgan Creek limestone, Point Peak 
shale, and San Saba limestone. 

Named for 1Vilberns Glen, Llano County. 

tWilbraham Gneiss1 

Late Carboniferous or post-Carboniferous: Southern central Massachusetts. 

Original reference: H. E. Gregory, 1906, Connecticut Geol. Nat. History 
Survey Bull. 6, p. 116. 

Wilbur Member (of Rondout Limestone) 

Wilbur Limestone Member (of Salina Formation) 1 

Upper Silurian: Eastern New York. 

Original reference: J. M. Clarke, 1903, New York State Mus. Bull. 69, p. 
855-867. 

U.S. Geological Survey currently classifies the Wilbur as a member of the 
Rondout Limestone on the basis of a study now in progress. 

~amed for exposures at Wilbur, Ulster County. 

Wilbur Tuff Lentils1 

Eocene : Southwestern Oregon. 
Original reference: J. S. Diller, 1898, U.S. Geol. Survey Geol. Atlas, Folio 

49. 

Has been traced from 2 miles west of ·wilbur to Calapooya, Lynn County, 
a distance of 13 miles. 

Wilburton Group1 

Pennsylvanian : Oklahoma and Kansas. 
Original reference : R. C. Moore, 1931, Kansas Geol. Soc. 5th Ann. Field 

Conf. Guidebook, correlation chart. 
C. C. Branson, 1957, Oklahoma Geology Notes, v. 17, no. 11, p. 103. Aban

doned by Oklahoma Geological Survey. 
Named for town in Latimer County, Okla. 

Wilcox Formation 
Precambrian: West-central Vermont. 
W. F. Brace, 1953, Vermont Geol. Survey Bull. 6, p. 19-20, 21-22, 29. Pre

dominantly green, white, and black schist enclosing thin dolomite beds 
near base of schist. Schists are feldspathic and dolomitic, show fine 
banding, and contain thin buff and blue quartzite beds. Pegmatitic quartz
ose gneiss occurs near middle of the formation. Above the gneiss, dark 
schistose grits contrast with strictly argillaceous types below. Thiclmess 
about 3,000 feet. Underlies Mendon formation unconformably. 

Exposed in western part of Mendon and Shrewsbury Towns, Rutland quad
rangle. Best seen on slopes south of Cold River at Wilcox Hill and on 
northwest slopes of Mendon Peale 

Wilcox Group1 or Formation 
Eocene, lower : Gulf Coastal Plain from Georgia to southern Texas, inclu

sive, also southwestern Illinois, western Kentucky, southeastern Mis
souri, and western Tennessee. 
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Original reference: A. F. Crider and L. C. Johnson, 1906, U.S. Geol. Survey 
Water-Supply Paper 159, p. 5, 9. 

Wythe Cooke, 1925, U.S. Geol. Survey Prof. Paper 140-E, p. 133, 134--135. 
Wilcox group in Alabama comprises (ascending) Nanafalia, Tuscahoma, 
Bashi, and Ha tchetigbee formations. In Mississippi, comprises (ascend
ing) Ackerman, Holly Springs sand, and Grenada formation. Overlies 
Midway group (Porters Creek clay in Mississippi and Naheola formation 
in Alabama). Underlies Tallahatta formation of Claiborne group. 

H. V. Howe, 1933, Am. Assoc. Petroleum Geologists Bull., v. 17, no. 6, p. 
617-621. Term Wilcox group should be abandoned in favor of Sabine. 
Sabine has priority and better type locality. 

E. N. Lowe, 1933, Mississippi Geol. Survey Bull. !25, p. 32-119. Group sub
divided into (ascending) Ackerman formation, Holly Springs sand, Bashi 
formation, Hatchetigbee formation, and Gr,enada formation. Although 
the same number of subdivisions is recognized in Mississippi as in Ala
bama, it is not possible to correlate them witltl corresponding subdivisions 
of Alabama Wilcox, except the Bashi and overlying Grenada beds which, 
in part, at least, correspond with Hatchetigbee of Alabama. Naheola is 
probably traceable in State in extensive sand outcrops immediately west 
of Porters Creek outcrop. Overlies Midway group; underlies Claiborne 
group. 

F. B. Plummer, 1933, Texas Univ. Bull. 3232, p. 571-606. Group, in Texas, 
subdivided into (ascending) Seguin, Rockdale, and Sabinetown forma
tions. Overlies Wills Point formation of Midway group; underlies 
Carrizo formation of Claiborne group. 

H. V. Howe and J. B. Garrett, Jr., 1934, Louisiana Dept. Conserv., Geol. 
Bull. 4, p. 3-9. Sabine group divided into Mansfield and Wilcox sub
groups. In Sabinetown outcrop, Mansfield subgroup is equivalent of 
"Rockdale formation" of Plummer in Texas. 'Vilcox subgroup is repre
sented in Pendleton, Marthaville, and Fort Jessup outcrops and in Sabine
town outcrops. Alabama equivalents of Wilcox subgroup are Tuscahoma 
and Nanafalia formations and Bashi formation. Although name Wilcox 
is unfortunate because of its original usage, it has gained such \vide ac
ceptance that it is retained as subgroup name when it is distinctly under
stood that it applies only to upper one-thir'd ( ? ) of Sabine group or to 
marine beds overlying continental Mansfield subgroup. Such usage is 
fair because it is giving term "Wilcox" exac·tly same usage in Louisiana 
that it has at present in Alabama-its type section-and it is preferable 
to use of Sabinetown. 

J. M. Weller and H. S. McQueen, 1939, Kans2.s Geol. Soc. Guidebook 13th 
Ann. Field Conf., p. 159. Group in southeastern Missouri includes Acker
man formation. 

F. F. Mellen, 1939, Mississippi Geol. Survey Bull. 38, p. 29-46. Wilcox series 
in Winston County comprises (ascending) Fearn Springs (new), Acker
man, Holly Springs, and Hatchetigbee formations. Disconformably over
lies Betheden formation (new) of Midway series; disconformably under
lies Meridian formation of Claiborne series. 

L. D. Toulmin, Jr., 1940, Alabama Geol. Survey Bull. 46, p. 25-36. Under 
heading of Wilcox group, report discusses (ascending) Ackerman' forma
tion, Nanfalia formation, Salt Mountain limestone, Tuscahoma forma
tion, Bashi formation, and Hatchetigbee formation. 
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R. J. LeBlanc and J. 0. Barry, 1941, Am. Assoc. Petroleum Geologists Bull., 
v. 25, no. 4, p. 734-737. Basal ·wilcox of Louisiana, as of Alabama, is 
characterized by beds containing Ostrea th-irsae ( Gabb). In Louisiana, 
this fossil, which characterizes Nanafalia formation, of Alabama, has 
been reported in abundance only from beds of Marthaville, Natchitoches 
Parish. Collections have been made recently from 18 additional Ostrea 
thirsae localities between Red River and Sabine River flood plains. These 
localities comprise zone traceable from 8 miles east of Martha ville to 5 
miles east of Zwolle, Sabine Parish. Establishment of this zone affords 
firmer basis for correlation proposed by Veatch (1905, Louisiana Geol. 
Survey Bull. 5) and Howe and Garrett (1934), of beds at Marthaville 
with Nanafalia. Basal Wilcox of Texas is also equivalent of Ostrea 
thirsae zone of Louisiana. Writers have collected from three localities 
in this zone specimens of another oyster, Ostrea rnttltUirata Conrad 
(tase:c Gardner), a species which, according to Plummer, occurs in Cald
well Knob member of Seguin formation, the basal Wilcox formation of 
Texas. Extension of Ostrea multilirata zone into Louisiana as part of 
Ostrea thirsae zone forms connecting link between lower Wilcox of 
Alabama and of Texas. 

J. 0. Barry, 1941 (abs.) Am. Assoc. Petroleum Geologists Bull., v. 25, no. 5, 
p. 941. Discovery of 40 new fossil localities permits better definition of 
the three faunal units of Louisiana Sabine (Wilcox) : Sabinetown 
(youngest), Pendleton, and Marthaville beds (oldest). Study of these 
fossils substantiates long-standing correlation of Louisiana section with 
marine Wilcox of Alabama. Presence of Ost1·ea multilirata Conrad, a 
guide fossil of basal Wilcox Seguin formation of Texas, associated with 
Ostrea thirsae ( Gabb) in Marthaville beds is of importance because it 
establishes connecting link between basal Wilcox faunas of Alabama and 
Texas. 

R. J. Le Blanc, 1941, ( abs.) Am. Assoc. Petroleum Geologists Bull., v. 25, 
no. 5, p. 941. Lower Eocene sediments below basal Sabine (Wilcox) 
Ostrea t11Jirsao zone have surface thi-ckness of about 800 feet in Sabine 
uplift region of northwestern Louisiana. Upper 300 feet of sediments 
contain limited fauna. Lower 500 feet carry fauna which is older than 
Solomon Creek fauna of Texas (basal Wilcox or upper Midway in age) 
and correlated with upper Midway faunas of Alabama, Naheola forma
tion, and Kerens member of Wills Point formation of Texas. This cor
relation based on results of study of over 90 species from 15 previously 
undescribed localities in Sabine, Natchitoches, and De Soto Parishes, La. 

D. P. Meagher and L. C. Aycock, 1942, Louisiana Geol. Pamph. 3, p. 12. 
Group in Louisiana, includes Marthaville, Pendleton, and Sabinetown 
units. 

C. W. Cooke, 1943, U.S. ·Geol. Survey Bull. 941, p. 48-53. Deposits of Wilcox 
age in Georgia have not been subdivided and are called Wilcox formation, 
though equivalents of Nanafalia, Tuscahoma, and Bashi formations are 
known to be represented. Thickness 150 to 200 feet. Unconformably 
overlies Clayton formation; unconformably underlies McBean formation 
or Flint River formation, both of which overlap it. 

M. W. Beckwith and F. E. Turner, 1943, Am. Assoc. Petroleum Geologists 
Bull., v. 27, no. 5, p. 608-621. Seguin formation as originally defined 
straddles boundary between Midway and Wilcox groups. Members of 
Seguin formation, Solomon Creek clays, and Caldwell Knob sands, are 
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redefined so that base of ·wilcox group is placed at disconformity mark
ing top of Solomon Creek clays and base of Caldwell Knob sands. Solo
mon Creek member, as defined herein, apparently corresponds to upper 
part of Hall Summit unit of Barry and LeBlanc·, whereas Caldwell Knob 
member may be correlated with basal sand member of Marthaville unit 
and beds containing Ostt·ea tldrsae in associadon with 0. multilir-ata. 

J_,yman Toulmin, Jr., Sept. 1944, Alabama Acad. Sci. Jour., v. 16, p. 41-42. 
Discussion of l\1idway-,Vilcox contact in Alabama. Contact is easily 
located in exposures on Chattahoochee River at Fort Gaines, Ga., where 
fossiliferous Wilcox (Nanafalia) beds lie on :irregular surface of Midway 
limestone. Stratigraphic position of Midwa.v-Wilcox contact in central 
and western Alabama bas heretofore been indefinite. Stratigraphic inter
val consisting of 200 feet or more of beds of uncertain age separates 
uppermost fossiliferous Midway bed and lowermost fossiliferous Wilcox 
bed. These beds consist of laminated clay and sand, lignite, greensand, 
and c:rossbedded coarse sand. Heretofore, paleontological evidence bas 
been insufficient for determining whether tb,~se beds should be assigned 
to Midway or Wilcox group. A fossiliferous greensand marl within this 
sequence has been discovered in Wilcox County. Microfossils, including 
diagnostic Midway species, occur in this bed, and it has been assigned to 
Midway group. Mid\vay-Wilcox contact has been placed above sequence 
of greensand beds at erosional unconformity beneath crossbedded coarse 
sand that underlies fossiliferous Nanafalia beds of Wilcox group. The 
crossbedded sand is absent in places and foS!:dliferous Nanafalia beds lie 
directly on irregular surface of the Midway. Wilcox group comprises 
(ascending) Nanafalia formation consisting of (ascending) "Basal sand," 
"Nanafalia Landing ( Ostrea tluirsae) marl,'' and "Gullette Bluff beds," 
'l,uscahoma formation (including beds below Bashi marl formerly as
signed to Bashi formation), Basbi marl (restricted), and Hatchctigbee 
formation. Disconformity separates "Basal sand'' of Nanafalia formation 
from "Coal Bluff beds" of Naheola formation of Midway group. 

F. S. MacNeil, 1944, s·outheastern Geol. Soc. [Guidebook] 2d Field Trip, 
p. 23-28. Wilcox formations were treated together as undifferentiated 
Wilcox formation in Georgia by Cooke (1043). Wilcox is here treated to 
show same units recognized in Alabama se-ction-Nanafalia formation. 
Tuscahoma sand, and Hatchetigbee formation with Bashi marl member. 
'Vilcox formations are progressively overlapped in Georgia by Claiborne 
and Jackson groups. Not certain that Jackson anywhere rests directly on 
·wilcox in present exposures. It is probable that at least a thin wedge of 
Claiborne overlies Wilcox as far as vicinity of Montezuma where both 
Midway and ·wilcox pass under cover of younger beds, Claiborne and 
Jackson. Basal beds of Claiborne, definitely equivalent to Tallahatta 
formation, rest directly on upper shales and sands of Hatchetigbee for
mation near Fort Gaines and down Chattahoochee River to near mouth 
of AbiJie Creek, on AlaiJama side about 13 ·miles south of Fort Gaines. 
Near Andersonville, in northern Sumter County, sands of either Claiborne 
or Jackson rest directly on Nanafalia. 

W. E. Belt and others, 1945, Geologic map of Mississippi (1 :500,000) : 
Mississippi Geol. Survey. Formation, as mapped in Mississippi, includes 
Fearn Springs sand member at base, Basbi marl member, and fossilif
erous marl bed which, in Alabama, occurs near middle of Nanafalia 
formation. 

7'74-9M-vol. 3'---'66--85 
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G. E. Murray, Jr., and E. P. Thomas, 1945, Am. Assoc. Petroleum Geologists 
Bull., v. 29, no. 1, p. 45-70. Sabine uplift of northwestern Louisiana and 
northeastern Texas is reflected as subregional doming by presence of 
inlier of Midway, Wilcox, and lower Claiborne sediments. Midway and 
·wncox beds are largely deltaic and barren of fossils, but lentils bearing 
marine faunas are found around southern flank of uplift. Wilcox age of 
upper part of section was established by Harris and Veatch (1899, Louisi
ana State Expt. Sta., Geol. Rept., pt. 5, section 2), and entire section was 
considered Wilcox in age by subsequent writers until recent investiga
tions by Louisiana Geological Survey revealed presence of faunas of 
Midway age in lower part. Three Midway and four ·wilcox formations 
are recognized within section exposed on Sabine uplift, and these are 
correlated with type formational units of Alabama section. Group, in 
southern half of Sabine uplift, comprises (ascending) Marthaville, Pen
dleton (with Bayou Lenann, Slaughter Creek, and High Bluff members), 
Sabinetown, and Carrizo formations. In northern half of uplift, com
prises (ascending) Marthaville(?) shale, undifferentiated Wilcox, and 
Carrizo formation. Overlies Hall Summit formation of Midway group. 
Eocene. Carrizo formation considered basal Claiborne by many geologists. 

F. S. MacNeil, 1946, U.S. Geol. Survey Strategic Minerals Inv. Prelim. Rept. 
3-195, p. 17-22, correlation chart. Discussion of beds of Wilcox age
·wncox formation and ·wilcox group. Name Wilcox is not based on a type 
exposure, an objection commonly voiced against employing it at all. Name 
was derived from either Wilcox County or now abandoned ·wilcox post 
office in Alabama. In Alabama, Wilcox group consists of Nanafalia for
mation with Fearn Springs sand member at base, Tuscahoma sand, and 
Hatchetigbee formation with Bashi marl member at base. In Mississippi, 
the Wilcox is treated as a formation equivalent to whole ·wilcox group in 
Alabama. Two members of formation are recognized : Fearn Springs sand 
member at base and Bashi marl member in upper part. Formation is 
more than 800 feet thick in southeastern Neshoba County, Miss.; thins 
northward along strike, largely as result of overlap by Claiborne group 
to less than 100 feet at Tennessee line. Recent work has revealed that 
type Holly Springs formation of northern Mississippi, formerly included 
in the Wilcox and correlated with Tuscahoma sand of Alabama, is non
marine equivalent of Tallahatta formation to south; name Holly Springs 
abandoned in favor of Tallahatta for all Mississippi. Removal of beds 
designated as Holy Springs from Wilcox group left Ackerman formation 
as only unit formerly recognized by U.S. Geological Survey in Wilcox of 
Mississippi. Although usually correlated with Nanafalia formation of 
Alabama, Ackerman at its type locality in Mississippi was found to be 
correlated with beds well up in Tuscahoma sand of Alabama. Rather 
than attempt to redefine the Ackerman, it was decided to adopt Wilcox 
formation for all beds of Wilcox age in Mississippi. 

G. E. Murray, 1948, Louisiana Dept. Conserv., Geol. Bull. 25, p. 135-140. 
Barry and_Le Blanc have presented evidence for drawing base of Wilcox 
group in Louisiana at base of Ostrea th,irsae-Ostrea mt~lUUrata zone. In 
present report, base of Wilcox group is drawn at base of lithologic se
quence (Marthaville formation) that contains the Ostrea thirsae-Ostrea 
multilirata zone. 

H. B. Stenzel, 1950, Texas Univ. Bur. Econ. Geology Pub. 5019, p. 12-18. 
Wilcox group described in Troup district. Only upper part exposed. In
cludes Henrys Chapel ball clay (new). 
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G. E. Murray, 1953, Mississippi Geol. Soc. [Guidebook] 10th Ann. Field 
Trip, p. 48-60. Controversy concerning term Wilcox, as well as term 
Midway, stems from usage of both terms in dual sense, as (1) rock terms 
and as (2) time and time-rock terms. Proposed to use Wilcox strictly as 
rock-unit term. Such usage permits retention of Midway as time and 
tim«~-rock term for all time and rocks deposited during fluctuations of 
Paleocene sea in Coastal Plain province. 'J'his usage also permits appli
cation of Sabine as a time and time-rocl\: term for all time and rocks 
deposited during fluctuations of early Eocene 'sea in Coast Plain province. 
Wilcox group is considered to be the mass of complexly interbedded con
tinental to deltaic deposits of Midway and Sabine ages. It is a three
dimensional lithologic unit, limits of which are determined by discernible 
extent of typical Wilcox lithology. Group contains delineatable and 
mappable litholigic units, some of Midway age and some of Sabine age. 
Exposures in Wilcox County, Ala., are typieal of the group. 

G. E. Murray, 1955, Am. Assoc. Petroleum Geologists Bull., v. 39, no. 5, p. 
671-696. Discussion of history and development of Paleocene-lower Eo
cene nomenclature of central Gulf Coast region. Midway group, Wilcox 
group, and Sabine group, the modern geogmphic class nouns most com
monly applied to these deposits, are used dually as major divisions 
(groups) of rocks and as provincial subcli"dsions (stages) of the Paleo
cene and Eocene. Initially established as names of lithologic units, stated 
or implied modern usage of Midway, 'Vilcox, and Sabine is predominantly 
in a time-rock sense. Dual usage of Wilcox as a rock-unit name is in
creasingly common. Use of (1) Midway .and Sabine stages and their 
companion units, Midway and Sabine ages, as provincial time-rock and 
tim{~ units of early Tertiary of Coastal Plain, based on major fluctuations 
of strand line; and (2) ·wilcox group for mass of lignitic, prominently 
arenaceous deposits of both Midway and Sabine ages can clarify nomen
clatural confusion and permit conformity to standard usage of time and 
time-rock units elsewhere in world. Exposures of Naheola, Nanafalia, 
Tuscahoma, and Hatcbetigbee formations in Wilcox County, Ala., are 
typical of V\Tilcox group. Exposures of Naborton, Hall Summit, Logans
port, Marthaville, Pendleton, and Sabinetown formations in De Soto, Red 
River, Natchitoches, Sabine Parishes, La., and in Panola, Shelby, and 
Sabine Counties, Tex., are cited as reference sections. Wilcox group is 
discriminated lithologically on first occurrence of clays or silts, com
monly lignitic or carbonaceous, and (or) dirty sands, below marine 
greensands of Claiborne stage and above dark shales or glauconitic 
strata of Porters Creek formation. 

C. 0. Durham, Jr., and C. R. Smith, 1958, Louisiana Dept. Conserv., Geol. 
Pamph. 5, p. 1-17. Discussion of Louisiana Midway-Wilcox correlation 
problems and comparison of Alabama and ]Jouisiana sequences. Problem 
of determining boundary in Louisiana involves same difficulties as in 
Alabama but with added necessity of corrE~lating cross-country with 
Alabama section. In both Louisiana and Alabama, lower beds of deltaic 
(Wilcox) lithology contain fauna of Midway aspect. Sequence in Ala
bama embraces Naheola as now restricted and in Louisiana the l\fansfield 
subgroup of Howe and Garrett (1934) later subdivided by Murray 
(1941). Surface evidence in Mississippi-Alabama area indicates that 
Naheola is missing inland so that these problematical and somewhat 
transition beds only occur in thicker gulfward sections. By analogy, the 
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same is true in Louisiana although documentation is incomplete. Evi
dence does not prove exact contemporaneity for base of Wilcox in Louisi
ana and Alabama but certainly does not indicate any great variation in 
time of deposition. In both Alabama and Louisiana, a wedge of gulfward 
thickening deltaic sediments is preseut. This wedge, absent inland, con
tains typical Wilcox lithology but fossils considered by most workers to 
be Midway in affinity. Various Louisiana workers have dealt differently 
with nomenclature problem of this wedge. The many interpretations 
reflect difficulty of using same names in lithologic, faunal, and time sense 
when geologic facts do not lend themselves to such combined usage. It is 
doubtful if Murray's (1!155) proposal of labeling the same sequence both 
Midway and Wilcox will be adopted generally. Several recent papers by 
both paleontologists and stratigraphers have used Midway and Paleocene 
as well as Wilcox and lower Eocene in synonymous sense (Cushman, 
1944, Cushman Lab. Foram. Research Conti-., v. 20, pt. 2; Munsey, 1953, 
Jour. Paleontology, v. 27. no. 1; Loeblich and Tappan, 1957, Jour. Pale
ontology, v. 31, no. 6; Toulmin and others, 1951, Alabama Geol. Survey 
Spec. Rept. 21; LaMoreaux and Toulmin, 1953, Mississippi Geol. Soc. 
Guidebook lOth Field Trip). This usage of Mid\vay and Wilcox is based 
on faunal rather than lithologic considerations reinforced perhaps in 
some instances by position of clisconformable contact between the Na
heola and Nanafalia of Alabama. In stratigraphic summary, Toulmin 
(1955, Am. Assoc. Petroleum Geologists Bull., v. 39, no. 2) eliminated all 
reference to terms Midway and Wilcox using Paleocene and lower Eocene 
exclusively instead. This frees terms Midway and vVilcox to be used in 
their other lithologic sense. As first used, Wilcox was called a formation, 
and that usage persists in Mississippi. Inland where Wilcox is thin, of 
variable rapid facies changes, and mappable subdivisions cannot be made, 
this is permissible. Gulfward in thicker Alabama and west-central J...,ouisi
ana sequences, individual formations as well as members have been 
delineated and mapped. In this area, Wilcox must be considered a group. 
In northernmost Louisiana, the Wilcox has the same characteristics that 
led it to be called formation in Mississippi. But, inasmuch as it is sub
divided into formations only a short distance southward, it is preferable 
to refer to it as "undifferentiated Wilcox group" in that area. In present 
report, the term "Mansfield subgroup," as used by Howe and Garrett 
( 1934) , is used informally for the lower Wilcox although it embraces 
subdivisions of Murray (1941, 1948) that is, Naborton, Logansport, and 
Hall Summit formations with their members. "Mansfield" thus com
prises the thicker Louisiana counterpart of Naheola formation of Ala
bama. Use of the several formational names of Murray is avoided be
cause recent work in Sabine, Red River, and Caddo Parishes has 
indicated need for their revision. In Alabama and Louisiana, the Paleo
cene character of the fauna persisted during deposition of older part of 
deltaic sequence, the Naheola of Alabama and Mansfield of Louisiana. 
Thus, Paleocene-Eocene contact falls within deltaic mass. Inland, a dis
conformity rests on Midway clay. Lack of fossils prevents positive proof, 
but this hiatus probably occurred while Naheola and Mansfield were 
being deposited to the south during late Paleocene. Hence, Midway and 
Wilcox cannot be used in both lithologic sense and as time-stratigraphic 
terms equivalent to Paleocene and lower Eocene, but Midway and Wilcox 
a11e available for use as lithologic terms. Without this usage, no terms 
exist to describe the underlying lime and clay sequence of Paleocene age 
nor overlying deltaic sequence of late Paleocene and early Eocene age. 
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A lithologic boundary is drawn between Midway" and Wilcox groups in 
Louisiana. Updip in Caddo Parish, this contact is disconformable; to the 
soutb, it is transitional. Lower deltaic Wilcox comprises partially fossil
iferous sequence containing Paleocene fossils beneath beds containing 
Ostrea thirsae. This sequence is probably completely absent inland, 
thickens rapidly gulfward, and is divisible into formational units, locally. 
Upper Wilcox group of lower Eocene age includes 0. thirsae beds (Mar
thaville), as well as overlying Pendleton and Sabinetown formations on 
south flank of Sabine uplift, but is undiffertmtiated in thinner nonfossil
iferous sequence on north flank. This is prllCtical nomenclature for both 
surface and subsurface Midway-Wilcox sequence wherever studied in 
Louisiana, as well as entire Gulf Coast area. 

Mackenzie Gordon, Jr., J. I. Tracey, Jr., and ·w. W. Ellis, 1958, U.S. Geol. 
Survey Prof. Paper 299, p. 11 (fig. 4), 38-58. Group described in Arkansas 
bauxite region. Divided into (ascending) Berger formation, Saline for
mation, and Detonti sand (all new). Thickness as much as 1,209 feet. 
Unconformably overlies Wills Point formati:on of Midway group. Over
lain by variegated clay and sand and thin lignite beds similar to those 
assigned to Claiborne group in other parts of Arkansas; whether this 
represents true contact of Wilcox and Claiborne must be decided by later 
studies. It is possible that Wilcox in Arkansas bauxite region, on lithol
ogic basis, probably should be restricted to Berger formation, but current 
Arkansas usage is being followed in this report. Lower Eocene. 

H. V. Andersen, 1960, Louisiana Dept. Conserv., Geol. Bull. 34, p. 48-85, 
maps. Wilcox group (rock group) in Sabine Parish comprises (ascend
ing) Converse (new), Lime Hill, and "Hall Summit" formations (all 
Paleocene) and Marthaville, Pendleton, Sabinetown (with lower Pierson 
glauconite member), and Carrizo formations (all Eocene). Naborton, 
Dolet Hills, and Cow Bayou formations recognized in subsurface. 

C. C. Mason, 1960, 'l,exas Board Water Engineers Bull. 6003, p. 15-25. 
Group, In Dimmit County, contains Indio formation. Overlies Kincaid 
formation of Midway group; underlies Carr;~zo sand of Claiborne group. 
Eocene. 

Named for extensive development in ·wilcox County, Ala. 

t\Vild Cat Coquinite1 

Upper Devonian or Mississippian : N orthwestem Pennsylvania. 

Original reference: K. E. Caster, 1933, Geol. Soc. America Bull., v. 44, no. 
1, p. 203. 

Well exposed on ·wild Cat Creek at Ludlow, McKean County. 

Wildcat Group 

Wildcat Series1 

Miocene, upper, to Pleistocene, lower: Northern California. 

Original reference: A. C. r,awson, 1894, Califo·mia Univ. Pub., Dept. Geol. 
Bull., v. 1, p. 255-263. 

B. A. Ogle, 1953, California Div. Mines Bull. l<i4, p. 13 (fig. 3), 24-26, 102, 
pls. 1, 2. Wildcat series (Lawson 1894) has become established in lit
eratm·e as loose term for Tertiary sediment~; (in Humboldt County) of 
suspected Pliocene age. Term Wildcat group is used here for sediments 
ranging from upper Miocene to lower Pleistocene. Composed principally 
of slightly indurated mudstone, siltstone, claystone, sandstone, and con-
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glomerate; minor amounts of limestone, tuff, and lignite. Thickness more 
than 12,000 feet. In Ferndale Hills, on south side of Cenozoic basin, 
subdivided into (ascending) Pullen, Eel River, Rio Dell, Scotia Bluffs, 
and Carlotta formations (all new). Northeast of Foruna, group is 
undifferentiated. Strong angular unconformity separates group from 
Yager formation (new) and Franciscan; Hookton formation (new) de
posited on eroded surface of Wildcat group. 

G. C. Gester, 1951, Am. Assoc. Petroleum Geologists Bull., v. 35, no. 2, p. 
205. Generalized stratigraphic section across Tertiary formations of Eel 
River basin near Scotia shows that Pliocene Wildcat series, 11,000 feet 
thick, overlies upper Miocene Bear River formation. 

Type locality for group : Along Eel River from west of Scotia, Humboldt 
County, north to Van Duzen River. Region occupied by terrace is com
monly known to people of Humboldt County as "Wild-cat Country." 

Wildcat Marble 
Precambrian: Northern New Jersey. 

J. M. Hague and others, 1956, Geol. Soc. America Bull., v. 67, no. 4, p. 440, 
468, 469, fig. 18. Throughout most of outcrop length horizon represented 
by single band of marble, but in area north of Sparta it gradually 
changes into series of tightly folded bands of impure marble and cal
careous hornblende and pyroxene gneisses. Commonly contains blocks 
and discontinuous bands of gneiss and pegmatite. Thickness at Franklin, 
300 feet. Underlies Pochuck Mountain gneiss series (new) ; overlies Cork 
Hill gneiss (new) . 

Named for small creek which flows through its outcrop southwest of 
Franklin. Also found north, west, and southwest of Sparta. 

Wildcat Creek Shale Member (of Admiral Formation) 

Permian : North-central Texas. 
R. C. Moore, 1947, in A. K. Miller and Walter Youngquist, Kansas Univ. 

Paleont. Contr. 2, Mollusca, art. 1, p. 1 (footnote). Name introduced for 
shale overlying Hords Creek limestone and underlying Overall limestone 
(new). 

R. C. Moore, 1949, U.S. Geol. Survey Oil and Gas Inv. Prelim. Map 80, 
sheet 2. Drake (1893) applied name Indian Creek bed to predominantly 
shaly strata occurring between Hords Creek limestone below and "Bed 
No. 5" (here named Overall limestone) above. Drake also used Indian 
Creek for beds in his Strawn division of Pennsylvanian age; Sellards 
(1933, Texas Univ. Bull. 3232) restricted application of name to the 
Strawn without renaming the Permian Indian Creek. This shale mem
ber is named Wildcat Creek shale. Thickness near Colorado River about 
60 feet. ·wildcat Creek shale makes up lower main part of Cheney's Fisk 
formation. 

Named for exposures on 'Vildcat Creek which joins Home Creek at a point 
about 0.9 mile north of south line, and 1 mile east of west line of J. H. 
Barkey Survey No. 700, 6 miles S. 15° W. from courthouse at Coleman, 
Coleman County. 

Wild Cat Mountain Conglomerate1 

Pennsylvanian: Southeastern Kentucky. 

Original reference : C. J. Norwood, 1877, Kentucky Geol. Survey, 2d ser., 
v. 2, pt. 6, p. 201, 243. 
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Forms top of Wild Cat Mountain and extends to hills around London, 
Laurel County, which it covers. 

Wildcat Pt~ak Formation 

Carboniferous: Central Nevada. 

Marshall Kay, 1960, Internat. Geol. Cong., 21st, Copenhagen, pt. 12, p. 98 
(fig. 4). Named on structure section in report on Paleozoic _continental 
margin in central Nevada. Overlies Pinecone formation (new). 

Toquima Range, Nye County. 

Wilder Formation 

Late 'I'ertiary ( ?) or Pleistocene ( ?) : West-central Arizona. 

C. A. Anderson, E. A. Scholz, and J. D. Strobell, ~rr., 1955, U.S. Geol. Survey 
Prof. Paper 278, p. 1, 26-27, pl. 3. Consists of porphyritic olivine basalt 
flows, intrusive plug of olivine basalt, coarse pyroclastic basaltic deposits 
formed as cinder cones or interbeds of pyroclastics in flows, and hori
zontically bedded basaltic tuffaceous sediments. Aggregate thickness gen
erally ranges from 200 to 300 feet, but west of Contreras Wash 400 feet is 
exposed. In Wilder and upper Boulder Canxons, intercalated throughout 
the Gila ( ?) conglomerate; on west bank of Wilder Canyon, intercalated 
with and underlies Sanders basalt (new). 

Exposed along walls of Wilder Canyon, for which it is named. Also crops 
out to east of Wilder Creek, along north wall of Boulder Canyon; to the 
south, along west wall of Boulder Canyon, and along eastern margin of 
Bozarth Mesa, Bagdad area, Yavapai Count:v. 

'Wilderness Stage 

Middle Ordovician (Mohawkian) : North America. 

G. A. Cooper, 1956, Smithsonian Misc. Colin., v. 127, pt. 1, p. 8-9, chart 1 
(facing p. 130). Moha wkian series divided in to five stages (ascending) : 
Whiterock, Marmor, Ashby, Porterfield, a.nd 'Wilderness. V\'ilderness 
stage includes old Black River stage plus the Rockland and their equiv
alents. Older than Trenton stage. Name credited to G. A. Cooper and 
B. N. Cooper. 

Marshall Kay, 1958, Am. Jour. Sci., v. 256, no. 2, p. 94. Pre-Trentonian 
part constitutes upper part of type Bolarian series. 

Named from Wilderness Trail (U.S. Highway 58) that parallels Cumber
land Front in western Virginia. Rocks deposited during this stage well 
exposed for several miles east of Cumberland Gap and are revealed in 
their entirety along the railroad at the s·witch near Hagan, Rose Hill 
quadrangle, Virginia. 

Wildhorse Dolomite Member or Bed (in Barnsdall Formation) 

Wildhorse Limestone (in Nelagoney Formation) 1 

Pennsylvanian (Missouri Series) : Central northt~rn Oklahoma. 

Original reference: F. C. Greene, 1918, Am. Assoc. Petroleum Geologists 
Bull., v. 2, p. 121-122. 

l\L C. Oakes, 1951, Tulsa Geol. Soc. Digest, v. 19, p. 120. Rank reduced to 
bed in unnamed shale member of Barnsdall formation (new). 

P. B. Greig, 1959, Oklahoma Geol. Survey Bull. 83, p. 19. Wildhorse dolo
mite member, which occurs near top of Barnsdall in southern Osage 
County, is not found south of Arkansas Riv•er. 

l!"'irst described in Osage County. 
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Wildhorse Formation1 

Pleistocene : Southeastern Oregon. 

Original reference: W. D. Smith, 1926, Oregon Univ. Commonwealth Rev., 
v. 8, p. 207-214. 

Typically exposed in Kieger and Wildhorse Canyons, Harney County. 

Wildhorse Member (of Muldoon Formation) 

[Upper Mississippian or Pennsylvanian] : Central and eastern Idaho. 

M. R. Thomasson, 1959, Dissert. Abs., v. 20, no. 3, p. 999. Overlies Iron 
Mine member (new) ; underlies vVood River formation. 

Deposited in Muldoon trough, alined N. 30° W. 

'Vildhorse Sandstone1 

Permian: Central southern Oklahoma. 

Original reference: E. R. Brockway aud H. J. Owens, 1923, Oklahoma Univ. 
Bull., new ser., no. 271, p. 95-96. 

C. C. Branson, 1957, Oklahoma Geology Notes, v. 17, no. 11, p. 108. Aban
doned by Oklahoma Geological Survey. Name preoccupied. 

Exposed along vVildhorse Creek, Garvin and Carter Counties. 

Wildhorse Canyon Series 

Precambrian: Southwestern Utah. 

K. C. Condie, 1959, The Compass, v. 36, no. 3, p. 184, 185, 186, 187. Com
prised of ptygmatically folded gneisses and schists. Enclosed within 
Mineral Range pluton. Early Precambrian in age. 

Crops out on west side of Mineral Range from Ranch C:myon on the sonth 
to contact of the pluton on the north ; in Beaver and Millard Counties. 

Wildhorse Mountain Formation (in Jackfork Group) 

Upper Mississippian : Southeastern Oklahoma. 

B. H. Harlton, 1938, Am. Assoc. Petroleum Geologists Bull., v. 22, no. 7, 
p. 854 (:fig. 1), 856-857, 878-880. Proposed for lowermost formation of 
group. Consists of massive basal sandstone, which is commonly succeeded 
by thin-bedded sandstones and intercalated shales, and massive sand
stone about 60 feet thick at top. Thickness varies from east to west; 
approximately 3,600 feet at type locality (in Tuskahoma syncline) ; 
about 1,000 feet in Round Prairie syncline in Tps. 1 and 2 S., R. 12 E. 
Underlies Prairie Mountain formation (new) ; overlies Chickasaw Creek 
siliceous shale (new) of Stanley group. Pushmataha series. 

J.1. M. Cline, 1956, Tulsa Geol. Soc. Digest, v. 24, p. 101, 102. Restudy of 
type sections of Jackfork formation reveals that upper part of type 
vVildhorse Mountain formation duplicates an equivalent interval in lower 
part of type Prairie Mountain formation. By definition Harlton's type 
Prairie Mountain includes type locality of Prairie Hollow maroon shale 
member but it has been found that the Prairie Hollow also occurs in 
midst of Wildhorse Mountain type section; stratigraphic overlap amounts 
to about 3,600 feet. 

L. M. Cline, 1960, Oklahoma Geol. Survey Bull. 85, p. 47-51. Redefined to 
include Prairie Hollow shale member. 

Type locality : Wildhorse Mountain, north of town of Moyers, in T. 2 S., 
R. 16 E., Pushmataha County. 

Wildie Sandstone Member (of Warsaw Formation) 1 

Upper Mississippian: Southeastern Kentucky. 
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Original reference: Charles Butts, 1922, Kentucli,V Geol. Survey, ser. 6, v. 7, 
p. 89, 102. 

P. B. Stockdale, 1039, Geol. Soc. America Spec. Paper 22, p. 215, 229. Unit 
termed Wildie sandstone member of ·warsaw formation is here included 
in Wildie siltstone member (new) of Muldraugh formation (new). 

·wen exposed in vicinity of ·wildie, Rockcastle County. 

Wildie Siltstone Member (of Muldraugh :b"'ormation) 

Lower Mississippian : Southeastern Kentucky. 

P. B. Stockdale, 1939, Geol. Soc. America Spec. Paper 22, p. 215-216, 
pls. 6, 15. Name applied to rock unit bounded by two well-marked 
glauconitic silt horizons, irrespective of number or thickness of individ
ual siltstone beds or relative proportions of interval filled by siltstone 
or silty shale. Thickness 20 to 30 feet; at type locality about 27 feet. 
In vicinity of type locality, consists mostly of bedded fairly resistant 
siltstone, with subordinate amount of shale. Included in Hummel facies 
(new) at base of formation; underlies unnamed silty yellow limestone; 
overlies Floyds Knob formation. As defined, includes unit termed 
Wildie sandstone member of Warsaw formation by Butts (1922). 

Type locality: Sec. 36, at quarry of A. G. Carter Stone Works, Hummel 
post office, east of south end of abandoned tunnel of Louisville and 
Nashville Railroad, 1%, miles south-southeast of Wildie, Roekcastle 
County. This is abandoned quarry of old K€'ntucky Freestone Co. 

Wildrose Formation1 (in Telescope Group) 

Precambrian : Southeastern California. 

Original references: F. M. Murphy, 1930, Econ. Geology, v. 25, p. 309-310, 
map; 1933, California Div. Mines Rept. 28 of State Mineralogist, July
Oct. 1932, p. 329-356. 

B. K. Johnson, 1957, California Univ. Dept. Geol. Sci., v. 30, no. 5, p. 355, 
365, 378 (fig. 7). This study [Manly Peak quadrangle] has made pos
sible correlation of formations defined by Murphy (1930, 1932 [1933]) in 
Telescope Peak quadrangle with formations now commonly in use in 
Death Valley region. South Park member (new) of Kingston Peak 
formation (Precambrian) is correlative of thJ.:ee formations in Murphy's 
Telescope group: Middle Park formation, Mountain Girl conglomerate
quartzite, and ·wildrose formation. None of these formations wa.:; recog
nized as mappable unit in Manly Peak quadrangle. 

Probably named for exposures near Wildrose Canyon, Panamint Moun
tains, Inyo County. 

Wildwood Limestone1 

Permian : Northern California. 
Original reference: J. P. Smith, 1910, Jour. Geology, v. 18, p. 218, chart 

facing p. 217. 
Named for Wildwood (Landis' Ranch), on Hay Fork, Trinity County. 

Wiles Limestone Member (of Graford Formation) 1 

Wiles Limestone (in ·whitt Group) 

Wiles Limestone Member (of Palo Pinto Formation) 

Upper Pennsylvanian: Central northern Texas. 
Original reference: C. E. Dol>bin, 1922, U.S. Geol. Survey Bull. 736-C, p. 60. 
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M. G. Cheney, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 1, 
p. 66 (fig. 1). Reallocated to member status in Palo Pinto formation 
(redefined). Overlies Wynn limestone member (new) ; underlies Adams 
Branch formation. 

C. E. Davis, 1956, in North Texas Geol. Soc. Guidebook, May 25-26, p. [6]. 
Shown on columnar section as uppermost formation in Whitt group. 
Stratigraphically above Palo Pinto limestone and below Wolf Mountain 
shales in Graford group. 

Named for exposures near ·wiles, Stephen County. 

Wiley Coal Member (of Spoon Formation) 

Pennsylvanian: Western Illinois. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 33, 
46 (table 1), 62, pl. 1. Assigned member status in Spoon formation 
(new). Occurs below Greenbush coal member and above Seahorne 
limestone member. Thickness 10 inches in type section of formation. 
Coal named by Wanless (1931, Illinois Geol. Survey Bull. 60). Presen
tation of new rock-stratigraphic classification of Pennsylvanian strata 
in Illinois. 

Type locality: SW~NW~ sec. 16, T. 7 N., R. 2 E., Fulton County. Near 
Wiley School. 

Wiley cyclothem (in Spoon Formation) 

Wiley cyclothem1 (in Tradewater Group) 

Pennsylvanian: Western Illinois and eastern Iowa. 

Original reference : H. R. Wanless, 1931, Illinois Geol. Survey Bull. 60, 
p. 188, 192. 

J. M. Weller and others, 1942, Am. Assoc. Petroleum Geologists Bull., 
v. 26, no. 10, p. 1589. Geographically extended into Iowa. 

H. R. Wanless, 1957, Illinois Geol. Survey Bull. 82, p. 50 (fig. 22), 63, 
79-81. Normally thinnest cyclothem in area-about 4 inches to 4% feet 
thick. Underlies Greenbush cyclothem; overlies Seahorne cyclothem. 
Gives type. exposure. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, 
p. 53 (table 2), 56 (table 3), pl. 1. In Spoon formation (new). Above 
Seahorne cyclothem and below Greenbush cyclothem. Presentation of 
new rock-stratigraphic classification of Pennsylvanian in Illinois; cyclical 
classification is independent of rock-stratigraphic classification. 

Type exposure south bank of ravine, near westline of SW~SW1,4 sec. 16, 
T. 7 N., R. 2 E., Avon quadrangle, Fulton County, Ill. 

Wiley dolomite1 

Carboniferous : Texas. 

Original reference: C. R. Keyes, 1933, Pan-Am. Geologist, v. 59, no. 2, 
p.136. 

Wiley Mountains east of Van Horn, Culberson County. 

tWileys Landing Bed:~, 

Miocene, lower: Southwestern Georgia and northern Florida. 

Original reference: A. F. Foerste, 1894, Am. Jour. Sci., 3d v. 48, p. 50-51. 

Named for exposures at Wiley's Landing, on Flint River, in Decatur 
County, Ga. 
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Wilgus Olay1 (in Conemaugh Formation) 

Wilgus l~nderclay member 

Pennsylvanian (Conemaugh Series) : Southeastern Ohio. 
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[Original reference:] Wilber Stout and R. E. Lamborn, 1924, Ohio Geol. 
Survey, 4th ser., Bull. 28, p. 334--335. 

N. K. ]'lint, 1951, Ohio Geol. Survey, 4th ser., Bull. 48, p. 65. Included 
in Wilgus cyclothem, Conemaugh series. Clay not present in area of 
this report, Perry County. 

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 95 (table 
11), 116. Wilgus underclay member noted in discussion of Wilgus 
cyclothem in Athens County. Thickness about 1%, feet. 

Named for its association with Wilgus coal which is well developed near 
Wilgus, Lawrence County. Wilgus coal named by D. D. Condit (1912, 
Ohio Geol. Survey, 4th ser., Bull. 17). 

Wilgus cyclothem 

Pennsylvanian (Conemaugh Series) : SoutheastE·rn Ohio. 

N. K. Flint, 1949, Ohio Acad. Sci. [Guidebook] !~4th Ann. Field Conf., p. 11. 
Incidental mention in road log. 

N. K. F'lint, 1951, Ohio Geol. Survey, 4th ser., Bull. 48, p. 65-66, table 1, 
geol. map. Includes (ascending) Buffalo shale, 33 feet; Wilgus clay 
and "'iVilgus coal (both absent in Perry County) ; and Cambridge lime
stone. Occurs below Anderson cyclothem and above Brush Creek cy
clothem. In area of this report, Conemaugh series is described on 
cyclothemic basis; seven cyclothems are named. [For sequence see Ma
honing cyclothem.] 

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 95 (table 
"'- 11), 113-118. In Athens County, includes (ascending) Buffalo shale 

and (or) sandstone, Meyersdale redbed, Wilgus underclay and coal, and 
Cambridge limestone members. Overlies Upper Brush Creek cyelothem ; 
underlies Anderson cyclothem. Conemaugh series. 

Wilgus coal was named by Condit (1912, Ohio Geol. Survey, 4th ser., Bull. 
17) for occurrence near Wilgus, Lawrence County. 

Wilhite Formation (in Walden Creek Group) 

Wilhite Slate1 

Precambrian (Ocoee Series) : Eastern Tennessee, northwestern Georgia, 
and western North Carolina. 

Original reference: C. D. Walcott, 1894, Geol. Soc. America Bull., v. 5, 
p. 196-198. 

A. S. Furcron, K. H. Teague, and J. L. Calver, 1947, Georgia Geol. Survey 
Bull. 53, p. 21-22, pl. 1. Wilhite slate mapped in Chatsworth talc dis
trict, Murray County. Wilhite of this area does not seem to correspond 
entirely to description of Wilhite to nortb ; thus its age is open to 
question. Mapped separately from Ocoee rocks as it does not appear 
to belong to that series lithologically. 

John Rodgers, 1953, Tennessee Div. Geology B'lll. 58, pt. 2, p. 29. Wilhite 
slate, as used by Keith (1895, U.S. Geol. Survey Geol. .Atlas, Folio 16) 
is considered synonym of Sandsuck shale. 

P. B. King and others, 1958, Geol. Soc. Amerio~a Bull., v. 69, no. 8, p. 955 
(table 1), 962, 963. Redefined as formation in Walden Creek group 
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(new). Near type locality, divisible into two members (ascending) 
Dixon Mountain and Yellow Breeches (both new). Combined thickness 
of members at type locality about 3,500 feet. Overlies Shields formation 
(new) ; underlies Sandsuck formation. 

Type locality: Wilhite Creek, Sevier County, Tenn. 

Wilkes Formation 

Miocene, upper: Southwestern Washington. 

M. H. Pease, Jr., and Linn Hoover, 1957, U.S. Geol. Survey Oil and Gas 
Inv. Map OM-188. Named on correlation chart. Older than Logan Hill 
formation. Name credited to A. E. Roberts (in press). 

A. E. Roberts, 1958, U.S. Geol. Survey Bull. 1062, p. 12 (chart), 34-37, 
pl. 1. Name designates sequence of fluvial, lacustrine, and brackish
water deposits consisting of more than 760 feet of semiconsolidated 
claystone, siltstone, sandstone, and conglomerate. Contains fossil wood. 
Unconformably underlies Logan Hill formation; overlies middle ( ?) 
Miocene volcanic sequence and in some areas unconformably overlies 
Toutle formation. 

Type area: Section measured from new roadcuts along State Highway 
1-Q in sees. 20 and 29, T. 11 N., R. 1 E., and sees. 3 and 10, T. 10 N., 
R. 1 E., in Wilkes Hills, Toledo-Castle Rock district. 

Wilkeson [coal] series~ 

Eocene: Western central Washington. 

Original reference: B. Willis, 1886, U.S. lOth Census, v. 15, pis. 81, 84. 

Puget Sound region. 

Wilkeson Formation (in Puget Group) 1 

Eocene: Western Washington. 
? 

Original reference: Bailey Willis, 1898, U.S. Geol. Survey 18th Ann. Rept., 
pt. 3, p. 400-436. 

C. E. Weaver, 1937, Washington [State] Univ. Pubs. in Geology, v. 4, p. 55, 
63, 65. Middle formation of group in Carbon River area. Lies strati
graphically below Burnett formation on South Prairie Creek and is ap
proximately 1,000 feet thick. Overlies Carbonado formation. Forma
tions in Carbon Canyon have been folded into anticlines and synclir{es 
with general northwesterly trend. 

Typical occurrence upon the eastern dip, either in quarries along Soutll 
Prairie Creek, east of Burnett or in bluffs a quarter mile east of 
Wilkeson, Pierce County, on north side of valley. 

Wilkins Peak Member (of Green River Formation) 

Eocene, lower and middle: Southwestern ·wyoming. 

W. H. Bradley, 1959, Am. Assoc. Petroleum Geologists Bull., v. 43, no. 5, 
p. 1073-1074. Name applied to beds in Bridger basin formerly thought 
to be Laney shale member of Schultz (1920). Thickness about 900 feet 
at type locality. Overlies Tipton shale member along eastern side of 
Bridger basin; does not crop out on west side of basin. Everywhere 
underlies Laney shale member. 

Type locality: Wilkins Peak, T. 18 N., R. 106 W., Sweetwater County. 

Wilkinson Creek Member (of Fleming Formation) 

Probably lapsus for Williamson Creek Member (of Fleming Formation). 
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Willamette Group1 

Miocene: Northwestern Oregon. 

Original reference: T. Condon, 1902, The Two Islands: Portland, Oreg., 
The J. K. Gill Co. 

Named for Willamette region. 

Willamette Silt 
Pleistocene: vV estern Oregon. 

R. C. Treasher, 1942, Geologic map of Portland~ area, Oregon (1 :96,000) : 
Oregon Dept. Geology and Mineral Resources. Referred to us ·wmamette 
terrace deposits occurring along Willamette River at elevations from 
100 to 250 feet. Thickness probably as much as 150 feet. 

I. S. Allison, 1953, Oregon Dept. Geology and Mineral Industries Bull. 37, 
p. 12-13. Name Willamette silts proposed for parallel to bedded sheets 
of silt and associated materials that cover the greater part of Willamette 
Valley lowland. At type section, silts are 9 to 13 feet thick and overlie 
deposits of Linn stage [Linn gravels]. 

E. M. Baldwin and others, 1955, U.S. Geol. Survey Oil and Gas Inv. Map 
OM-155. In McMinnville quadrangle, Willamette silt is uppro~imately 
75 feet thicl{ and uniform in texture ; bedding is not distinct but is 
shown by faint color changes. Top of silt deposits reaches altitude of 
160 feet throughout Willamette Valley and thinner coverings along hill 
slopes reach altitude of 200 feet or more; abov«~ 200 feet silt is difficult 
to distinguish from weathered Tertiary formations and soil. 

Type locality: On right bunk of Willamette River at Irish bend in south
westem Linn County. 

Willamettian Stage1 or Glacial Epoch 

Pleistocene: Central northern Oregon. 

Original reference: E. T. Hodge, 1930, Monthly \Veather Rev., v. 58, p. 
405-411. 

E. T. Hodge, 1938, Geol. Soc. America Bull., v. 49, no. 6, p. 836, 841 
(table 1). Third of five glacial epochs iu aren. Occurs in interval be
tween Bull Run epoch and Jeffersonian. 

Willapa Clays 

Pleistoeene: Southwestern Washington. 

S. L. Glover, 1941, Washington Div. Mines andl Geology Bull. 24, p. 52-53. 
Term adopted to designate surficial materials that occur throughout 
much of southwe~tern Washington and whieh are abundant in Willapa 
Hills region. As used, term includes vast amounts of clays, clayey sand, 
and decomposed gravel that masks bedrock throughout large part of 
nong1aciated western \Vashington. Commonly clays are alluvial; lacus
trine and marine beds occur near coast. 

Name derived from Willapa, Pacific County. 

Willard Shale (in Wabaunsee Group) 1 

Pennsylvanian (Virgil Series) : Eastern Kansas, southwestern Iowa, north
west«~rn Missouri, and southeastern Nebraska. 

Original reference: J. W. Beede, 1898, Kansas Acad. Sci. Trans., v. 15, 
p. 31. 
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R. C. Moore and M. R. Mudge, 1956, Am. Assoc. Petroleum Geologists 
Bull. 40, no. 9, 2274 (fig. 1), 2276. Underlies Zeandale formation 
(new) ; overlies Emporia limestone. 

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15, 
p. 12, fig. 5. Shale, gray at top, maroon near center, and black at base. 
Thin argillaceous limestone present about 3 feet below top. Thickness 
9% feet. Underlies Tarkio limestone; overlies Elmont limestone. 
Wabaunsee group. 

Named for exposures south of Willard, Shawnee County, Kans. 

William Henry Bay Marble 

Lower Paleozoic : Southeastern Alaska. 

E. C. Robertson, 1955, Geol. Soc. America Bull., v. 66, no. 10, p. 1309. 
White medium-grained rock. Age tentatively set as early Paleozoic. 

In small inlet of same name, off Lynn Canal and about 20 miles south of 
Haines. 

\Villiams Formation 
Upper Cretaceous: Southern California. 
W. P. Popenoe, 1937, Jour. Paleontology, v. 11, no. 5, p. 380. Named on 

generalized section of formations in Santa Ana Mountains. Thickness 
about 520 feet. Comprises two sandstone members (ascending) Schulz 
and Pleasants. Unconformably underlies Eocene Martinez ( ? ) ; uncon
formably overlies Ladd formation (new). 

W. P. Popenoe, 1942, Am. Assoc. Petroleum Geologists Bull., v. 26, no. 2, 
p. 166, 168 (fig. 2), 173. Type locality and derivation of name given. 

W. P. Woodring and ,V. P. Popenoe, 1945, U.S. Geol. Survey Oil and Gas 
Inv. Prelim. Chart 12. In this report, name Schulz member has been 
altered to Schulz Ranch sandstone member of Williams formation. 
Underlies Silverado formation (new). 

Type locality: Along Williams Canyon near its mouth. Formation forms 
summit of Cretaceous section of Santa Ana Mountains, Orange County. 

Williams Member (of Deese Formation or Group) 
Pennsylvanian (Des Moines Series) : Central Oklahoma. 

C. W. Tomlinson, 1937, Ardmore Geol. Soc. [Guidebook] Field Trip, Mar. 
13, p. 1, geol. map. At type locality, includes 2 feet of impure silty 
fossiliferous limestone capping some 30 feet of more or less calcareous 
sandstones. At base of formation; underlies Natsy member (new). 
Name credited to Guthrey and Milner (unpub. map). 

C. W. Tomlinson and William McBee, Jr., 1959, in Ardmore Geol. Soc., 
Petroleum geology of southern Oklahoma-a symposium, v. 2 : Tulsa, 
Okla., Am. Assoc. Petroleum Geologists, p. 6 (fig. 2), 35. "Williams 
member, about 900 feet from top of Deese group, southeast of Ardmore 
includes 2 feet of impure silty limestone which caps some 30 feet of more 
or less calcareous sandstones and underlies 3 or 4 feet of calcareous 
shale. This is basal member of Harlton's West Arm formation, which 
extends upward to top of Deese group. Stratigraphically above Camp 
Ground member. About 300 feet below Natsy member. 

Type locality: On former Williams Farm, now part of Lake Murray State 
Park, 100 yards north of CSL SEJA, sec. 17, T. 5 S., R. 2 E., Carter 
County. 
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Williams Brook Shale (in Ithaca Shale) 

Williams Brook coquinite member1 (of Ithaca facies subgroup) 

Upper Devonian: South-central New York. 
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Original reference: K. E. Caster, 1933, Geol. Soc. America Bull., v. 44, no. 1, 
p. 202. 

G. A. Cooper and others, 1942, Geol. Soc. America Bull., v. 53, no. 12, pt. 1, 
p. 1768, chart 4. Termed shale and included in Ithaca shale. 

Wallace de Witt, Jr., and G. W. Colton, 1B59, Am. Assoc. Petroleum 
Geologists Bull., v. 43, no. 12, p. 2824, 2827. At Williams Brook, about 
1% miles northwest of Ithaca, Williams Brook coquinite (Caster, 1933) 
is apparently at horizon of Crosby sandstone of Torrey (19:32)-the 
horizon of Genundewa member of Genesee formation. 

Occurs in Ithaca region. 

Williamsburg Granodiorite1 

Carboniferous(?) : Central Massachusetts and north-central Connecticut. 
Original references: B. K. Emerson, 1898, U.8. Geol. Survey Geol. Atlas, 

Folio 50; 1898, U.S. Geol. Survey Mon. 29, pl. 3,1. 

M. E. Willard, 1951, Bedrock geology of tbe Mount Toby quadrangle, 
Massachusetts: U.S. Geol. Survey Geol. Quad. Map [GQ-8]. Restricted. 
Gneissic rocks which occur extensively north of town of Amherst, Mass., 
and which Emerson (1917, U.S. Geol. Survey Bull. 597) mapped as 
Williamsburg are here included in Amhemt schist and Joshua schist 
(new). 

1\f. E. Willard, 1956, U.S. Geol. Survey Geol. Quad. Map GQ-85. In Wil
liamsburg quadrangle, only body which fits mmerson's (1917) d{!Scription 
is that exposed east and north of Haydenville. Dikes and sills of 
equigranular medium-grained biotite-muscovite granodiorite are asso
ciated with pegmatite and pegmatitic alterations of country rock. All 
othe.r exposures, including those in village of Williamstown, are of mixed 
type. Carboniferous ( ?) • 

Named for exposures at Williamsburg, Mass. 

tWilliamsburg Marl1 or Pseudobuhr1 

Eocene, lower: Eastern South Carolina. 

Original reference: E. Sloan, 1908, South Carolina Geol. Survey, ser. 4, 
Bull. 2, p. 449, 451, 452. 

Named for exposures in Williamsburg Count:v, near Rhems, but more ex
tensively as mantle covering ridge between Black River and Santee 
River, notably on scarp of swamp southwest of Gourdin Station and on 
crest of ridge, 3 miles north of Salters. 

Williams Canyon Limestone1 

Mississippian : Eastern Colorado. 

Original reference: A. E. Brainerd, H. L. Baldwin, Jr., and I. A. Keyte, 
1933, Am. Assoc. Petroleum Geologists Bull., v. 17, no. 4, p. 381-396. 

J. C. Maher, 1950, U.S. Geol. Survey Oil and Gas Prelim. Chart 39; 1951, 
World Oil, v. 133 (Oct.), 89-91. Sequenee of dolomite and limestone 
beds overlying Ordovician rocks and underlying Pennsylvanian rocks 
along Front Range has been divided in 'earlier reports into Williams 
Canyon limestone, considered Devonian in age, and Madison (or Lead
ville) limestone considered lower Mississippian. In this report, these 
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beds are considered Mississippian (Meramec?). Commonly, a thin
bedded sequence of lavender- to purple-mottled, gray to buff, finely 
granular to finely crystalline limestone, dolomitic limestone, dolomite, 
and sandy dolomite with a few thin layers of pink to lavendar fine- to 
medium-grained sandstone ; thin beds of tan limy to sandy shale and 
gray platy limy shale present near middle of formation at several 
places; very thin bed of maroon fine sandy shale containing dolomite 
pebbles present at base in Priest Canyon; pinkish-white chert nodules 
present locally. Thickness 16 to 53 feet. Underlies Hardscrabble lime
stone (new) ; overlies Fremont limestone; both contacts unconformable. 

Typically exposed near Cave of Winds in Williams Canyon at Manitou, 
El Paso County. 

Williams Fork Formation (in Mesaverde Groupr 

Upper Cretaceous: Northwestern Colorado and northeastern Utah. 

Original references: Named by E. T. Hancock, but publication of his 
report was delayed, so name first appeared in U.S. Geol. Survey Press 
Memo. 16037, Oct. 1, 1923, on map of Hamilton and Seeping Gulch 
domes and vicinity, Moffat County, Colo; also used by J. D. Sears but 
credited to Hancock, in U.S. Geol. Survey Bull. 751, 1924, p. 290. 

E. T. Hancock and J. B. Eby, 1929, U.S. Geol. Survey Bull. 812-D, v. 203-
208. In Meeker quadrangle, Colorado, includes Fairfield coal group, 
Goff coal group, Lion Canyon sandstone member, and Lion Canyon coal 
group. Overlies Iles formation; unconformably underlies Wasatch for
mation. 

P. T. Walton, 1944, Geol. Soc. America Bull., v. 55, no. 1, p. 99 (table 2), 
114-117. Geographically extended into Uinta Basin, Utah. Consists of 
buff, brown, and white sandstone, gray, pink, and brown shale, and coal 
beds. Includes more than type Williams Fork. Thickness as much as 
2,614 feet. Overlies Rim Rock sandstone (new). Beginning at Asphalt 
Ridge and proceeding eastward, formation is successively overlain un
conformably by Duchesne River, Green River, and Wasatch formations. 

N. W. Bass, J. B. Eby, and M. R. Campbell, 1955, U.S. Geol. Survey Bull. 
1027-D, p. 157-159, pl. 19. Includes all beds between top of Trout 
Creek limestone member of Iles formation and base of Lewis shale. 
Thickness 1,100 to about 2,000 feet. Includes lower unit about 1,000 
feet thick, consisting chiefly of shale, thin sandstone beds, sandy shale, 
and several coal beds; 'l'wentymile sandstone member, 100 to 200 feet 
thick ; upper unit of interbedded sandstone, sandy shale, shale, sand
stone, and coal beds. 

Exposed on Williams Fork Mountain and along 'Villiams Fork near its 
junction with Yampa River, Moffat County, Colo. 

Williamson Sandstone (in Kanawha Formation1 or Group) 

Pennsylvanian: Southern ·west Virginia. 

Original reference: R. V. Hennen and D .. B. Reger, 1914, West Virginia 
Geol. Survey Rept. Logan and Mingo Counties, p. 84, 165. 

H. R. Wanless, 1939, Geol. Soc. America Spec. Paper 17, p. 108. Massive 
sandstone in Kanawha group. 

Exposed on Williamson Creek at Williamson, Mingo County. 

Williamson Shale (in Clinton Group) 

Williamson Shale Member (of Clinton Formation) 1 

Middle Silurian: Central and western New Yorl{. 
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Original reference: J. M. Clarke, 1906, New York State Mus. 2d Rept. Dir. 
Sci. Div., 1905, p. 12. 

Tracy Gillette, 1940, New York State Mus. Bull. 320, p. 16 (table 1), 71-79. 
Formation in Clinton group. 'Villiamson shale described in Clyde and 
Sodus Bay quadrangles where it is lowest member of Upper Clinton 
group. Directly overlies 'Volcott Furnace iron ore. r.ower Sodus and 
Williamson are in contact at Rochester, but in area of this report the 
two are separated by upper Sodus shale, Wolcott limestone, and Wolcott 
Furnnce iron ore. Underlies Irondequoit limestone. In Genesee Gorge, 
Hartnagel used term Williamson to include both the Williamson and 
Lower Sodus as used in this report. 

Tracy Gillette, 1947, New York State Mus. Bull. 341, p. 13 (fig. 2), 15 
(table 2), 79-84. Williamson shale enters Clinton section between Oak 
Orchard Creek in Orleans County and Genesee Gorge. In the gorge, 
formation is about 6 feet thick and is dark-gre4m to black calcareous to 
slightly calcareous fissile graptolite-bearing shale. Upper part, which is 
predominantly dark green, contains a few limestones. The limestones 
are particularly evident near contact with Irondequoit. Unconformity 
at base of Williamson is of considerable magnitude; at Lakeport, the 
'Villiamson rests on the Sanquoit; overlaps westward progressively 

"older formations, Wolcott Furnace iron ore, Wolcott limestone, and 
Lower Sodus shale. Williamson is westward equivalent of lower part 
of Willowvale shale of Oneida and Madison Counties. 

Named for exposures at Williamson, Wayne County. 

Williamson Creek Member (of Fleming Formation) 

Miocene : Central Louisiana. 

H. N. Fisk, 1940, Louisiana Dept. Conserv. Geol. Bull. 18, p. 118 (fig. 26), 
161-HH, geol. map. Consists of thick group of non-marine silts and 
silty clays, with incorporated sand lentils and local brackish-water clay 
tongues. Total thickness approximately 500 ·eeet. Overlies Dough Hills 
memb4~r (new), and contact arbitrarily is placed in clayey-silt sequence 
where sand lentils begin to appear in abundance; underlies Castor Creek 
member (new), and contact is placed where sand lentils are replaced by 
silty clay sequence grading upward into calcareous clays. 

Typically exposed in uplands within drainage area of Williamson Creek 
headwaters south of Dough Hills, Rapides Parlsh. 

Williamsport Sandstone1 

Upper Silurian (Cayugan) : Northern West Virginia, western Maryland, 
and western Virginia. 

Original reference: D. B. Reger, 1924, West Virginia Geol. Survey Rept. 
Mineral and Grant Counties, p. 395-398. 

H. P. Woodward, 1941, West Virginia Geol. Survey, v. 14, p. 149-153. Term 
Williamsport sandstone, applied by Reger (19:24) to this sandstone when 
it was considered to be subdivision of Bloomsburg shale, is herein rede
fined as formational name. As thus interpreted, Williamsport sand
stone is basal member of Cayugan group. Its identity in eastern Silurian 
outcrops is obliterated by, or absorbed in, red nonmarine Bloomsburg 
facies. Near Cumberland, Md., includes near middle, Cedar Cliff lime
stone member (reallocated). Abruptly ovedies calcareous shales of 
McKenzie formation; transition unto overlying Wills Creek limestone is 
normally sharp. At some localities in Virginia, contacts are gradational 

77 4-954-vol. 3___j66--86 
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and the formation is more a zone of sandstones than a distinct siliceous 
body. Geographically extended into Maryland and Virginia. 

Named for exposure on a short branch of Patterson Creek, 0.6 mile east 
of Williamsport, Grant County, W. Va., at point where private road 
turns northeast ~rom main Williamsport-Moorefield Highway. 

tWilliamsport Sandstone1 

Mississippian: Central western Indiana. 

Original references: A. Winchell, 1870, Am. Philos. Soc. Proc., v. 11, 
p. 414-415; S. S. Gorby, 1886, Indiana Dept. Geology and Nat. History 
15th Ann. Rept., p. 86. 

Probably named for Williamsport, Warren County. 

Williamstown Granite1 

Devonian : Northeastern Vermont. 

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

Probably named for Williamstown Township, or village within the town-
ship, northwestern part of Orange County. 

'Villiamsville Dolomite Member (of Bertie Formation) 

Williamsville Waterlime (in Bertie Group) 

Williamsville Waterlime and ShaleL 

Upper Silurian: Western and central New York. 

Original reference: G. H. Chadwick, 1919, in M. Y. Williams, Canada 
Geol. Survey Mem. 111, p. 85, 93. 

D. W. Fisher and L. V. Rickard, 1953, New York State Mus. Circ. 36, p. 9, 
fig. 1. Rank reduced to member status at top of Bertie formation. 
Overlies unnamed middle member ; underlies Cobleskill. 

L. V. Rickard, 1955, New York State Geol. Assoc. Guidebook 27th Ann. 
Mtg., p. 7, 9. In central New York, considered upper member of Bertie 
formation. Overlies Forge Hollow member (new) ; underlies Cobleskill 
formation. Thickness 4 to 10 feet. Believed to be continuous with 
same unit in western New York. Cayugan series. 

D. W. Fisher, 1959, New York State Mus. Sci. Service Geol. Survey Map 
and Chart Ser. 1. Williamsville waterlime is uppermost formation in 
Bertie group. Overlies Scajaquada shale or waterlime; underlies Akron 
dolomite. Fieldwork has not demonstrated lateral continuity of Wil
liamsville and Oxbow dolomite (new) as shown on present chart. Thick 
glacial deposits conceal units in area where they may merge. For the 
present, distinct names are retained for western and central New York. 

Probably named for exposures at Williamsville, Erie County. 

Williana Formation 

Williana member 

Pleistocene: Central and southwestern Louisiana. 
H. N. Fisk, 1938, Louisiana Dept. Conserv. Geol. Bull. 10, p. 78 (fig. 6), 

155-157. The series of Pleistocene deposits in Grant and La Salle 
Parishes is divided into four members, their names corresponding to 
the four distinct depositional terrace surfaces, Williana (oldest), Bent
ley, Montgomery, and Prairie. Williana member consists of three tran
sitional phases : coarse phase with lenticular masses of sands and 
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gravels, predominantly sandy phase with loeal lenses of gravels, and 
upper silty clay phase with local sand lenses. 'rhickness 50 to !}5 feet. 
Unconformably overlies Vicksburg sediments. 

H. N. Fisk, 1940, Louisiana Dept. Conserv. Geol.. Bull. 18, p. 176-177, pl. 1. 
Rank raised to formation. Described in Rapides and A voyelles Parishes 
where it overlies undifferentiated Fleming formation. 

P. H. Jones in P. H. Jones, A. N. Turcan, Jr., and H. E. Skibitzke, 1954, 
Louisiana Dept. Conserv. Geol. Bull. 30, p. 57, 63-65. In southwestern 
Louisiana, overlies Pliocene Foley formation (new). 

vVell exposed along U.S. Highway 167 between Mosley Hill, 2 miles north 
of Williana and Bentley, Grant County. 

Willimantic Gneiss1 

Pre-Pennsylvanian: Eastern Connecticut. 

Original reference: H. E. Gregory, 1906, Conu.ecticut Geol. Nat. History 
Survey Bull. 6, p. 115, 140, 141, 142. 

W. G. F'oye, 1949, Connecticut Geol. Nat. History Survey Bull. 74:, p. 51. 
Restricted; igneous part of vVillimantic included in Monson gneiss. 

John Rodgers and others, 1956, Preliminary geological map of Connecticut 
(1 :253,440) : Connecticut Geol. Nat. History Survey. Pre-Triassic. 

U.S. Geological Survey currently designates the age of the Willimantic 
Gneiss as pre-Pennsylvanian on the basis of a study now in progress. 

Crops out in and around Willimantic, Windham County. 

Willis Coal Member (of Abbott Formation) 

Pennsylvanian : Southern Illinois. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 31, 
44 (table 1), 62, pl. 1. Assigned to member status in Abbott formation 
(new). Occurs above Grindstaff sandstone member and below Finnie 
sandstone member. Thickness 2 to 4 inches at type section of Abbott. 
Coal named by Charles Butts (1925, Illinois Geol. Survey Bull. 47). 
Presentation of new rock-stratigraphic clas.sification of Pennsylvanian, 
strata in Illinois. 

Type locality: SE~SW 1,4 sec. 30, T. 10 S., R. 9 E., Gallatin County. 

Willis Phyllite 

Precambrian : Southwestern Virginia. 

R. V. Dietrich, 1959, Virginia Polytech. Inst. Bull., Engineering Expt. 
Sta. Ser. 134, p. 74, 75, pl. 1. A highly crenulated garnet-bearing 
phyllite. Top of unit grades into Lynchburg formation through many 
hundred feet of alternating layers of phyllite like the Willis proper and 
layers of mica schist-gneiss indistinguish::Lble from Lynchburg mica 
schist. (Lynchburg as used here may not b(! correlative of type locality 
Lynchburg). Base of Willis not recognized. in Floyd County; phyllite 
unit may be wholly beneath the Lynchburg and may even represent a 
facies of Little River gneiss (new), or it m:ly be wholly within the 
Lynchburg and therefore be a member of that formation. May be of 
same general age as some of ro~ks in Blue R.idge complex. 

Named for the fact that it underlies Willis Rldge, Floyd County. It also 
is bedrock of two belts that trend east-northeast with their geographical 
centers on either side of Route 221 near Ki:o.gs store. 
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Willis Sand1 

Pliocene ( ?) : Southeastern Texas and southern Louisiana. 

Original reference : J. Doering, 1935, Am. Assoc. Petroleum Geologists Bull., 
v. 19, no. 5,p. 644,656,660. 

A. W. Weeks, 1945, Am. Assoc. Petroleum Geologists Bull., v. 29, no. 12, 
p. 1695 (fig. 1), 1702-1703. Discussed with Quaternary deposits of 
Texas Coastal Plain. Unconformably overlies sandstone and clay beds 
of Pliocene and upper Miocene age. Underlies terrace deposit herein 
named Gay Hill. Age of Willis not determined from fossil evidence 
but is here considered to be Pleistocene. 

J. A. Doering, 1956, Am. Assoc. Petroleum Geologists Bull., v. 40, no. 8, 
p. 1822. Citronelle formation of south Mississippi and Alabama, which 
was considered to be, in part, a residual formation is now recognized 
to be equivalent of Willis formation of Texas and Louisiana. Name 
Citronelle has priority and is here used for combined Citronelle-"\Villis 
in newly proposed classification of Gulf Coast. Pleistocene. 

Named for town of Willis, 10 miles north of Conroe, Montgomery County, 
Tex. 

Williston Formation (in Ocala Group) 

Williston Member (of Moodys Branch Formation) 

Eocene : Western Florida. 

R. 0. Vernon, 1951, Florida Geol. Survey Bull. 33, p. 141-152. Upper 
member of formation. Overlies Inglis member (new). Two types of 
marine limestone predominate : cream-colored coquina of camerinids and 
miliolids loosely held in calcite paste, and cream to tan-colored detrital 
limestone composed of quantities of small foraminifers with minor per
centages of echinoids, large foraminifers, Comatulid brachials, and 
mollusks loosely held by secondary calcite and calcite paste. Thickness 
27 to 32 feet. Underlies Ocala limestone restricted. 

H. S. Puri, 1953, (abs.) Jour. Sed. Petrology, v. 23, no. 2, p. 130; 1957, 
Florida Geol. Survey Bull. 38, p. 29-30. Rank raised to formation in 
Ocala group. Overlies Inglis formation; underlies Crystal River forma
tion (new). 

Type locality: Pit in SE:i4NE 14 sec. 27, T. 12 S., R. 18 E., Levy County. 

Williston Limestone1 

Upper Cambrian: Northwestern Vermont. 

Original reference: Arthur Keith, 1923, Am. Jour. Sci., 5th ser., v. 5, 
p. 117+. 

Charles Schuchert, 1937, Geol. Soc. America Bull., v. 48, no. 7, p. 1078. 
Age designated Beekmantown, Upper Canadian series [Lower Ordo
vician]. 

Named for exposures in western part of Williston Township about 5 miles 
southeast of Burlington. 

Williwaw Cove Formation 
Tertiary or Quaternary: Southwestern Alaska. 

G. L. Snyder, 1959, U.S. Geol. Survey Bull. 1028--H, p. 173-175, pl. 23. 
Thick sequence of andesite and b~ndaite flows with minor amounts of 
basalt and dacite flows and major amounts of pyrocalstic material. 
Dikes of andesite and basalt in some areas. Pyroclastic deposits occur 
in beds, 1 to 40 feet thick, interbedded with the flows. Vertical sea cliff 



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 4249 

exposures, as much as 550 feet high appear to represent a single :flow. 
Forms base upon which all later volcanic deposits accumulated. Con
tact with younger rocks very irregular ; local~y has relief of several 
thousand feet .. Probably late Tertiary or ea.rly Quaternary. Andesite 
adjacent to West Cove member (new) of Little Sitkin dacite (new) has 
been highly altered by fumarolic activity. 

Named from exposures in sea cliffs on west side of Williwaw Cove. Little 
Sitkin Island, in Rat Islands group of Aleutian Islands. 

Willoughby Limestone 
Upper Silurian : Southeastern Alaska. 

J. F. Seitz, 1959, U.S. Geol. Survey Bull. 1058-C, p. 71-72, pl. 6. Discus
sion of Geikie Inlet area, Glacier Bay. Limestone of Willoughby forma
tion forms one isolated outcrop within area; relationship to other 
bedded rock in area not determined. In adjacent areas, ·willoughby 
forms large conspicuous outcrops that reveal stratigraphic th~ckness of 
more than 5,000 feet. 

Type locality and derivation of name not given. 

·wmow limestone1 

Lower Ordovician : Eastern Nevada. 

Original reference: C. R. Keyes, 1923, Pan-Am. Geologist, v. 40, p. 53; 
1924, Pan-Am. Geologist, v. 41, p. 78. 

Named for exposures on east :flank of IDgan Range along Willow Creek, Ely 
region. 

tWillow Creek Beds1 

Upper Cretaceous : Eastern Colorado. 

Original reference: G. T. Eld~·idge, 1888, Colorado Sci. Soc. Proc., v. 3, pt. 
1, p. 86-112. 

Named for Willow Creek, in southern part of field, 1 to 3 miles southeast 
of mouth of Platte Canyon, where it is well exposed. 

"'\"Villow Creek facies (of Flagstaff Formation) 

Paleocene, upper: Central Utah. 

W. N. Gilliland, 1951, Nebraska Univ. Studies .. new ser., no. 8, p. 29-30, 
pl. 5 (fig. B). Consists of light-gray to white very dense limestone and 
gray conglomerate with limestone and quartzite pebbles. Minor amounts 
of red shale and siltstone also included. 'I'hickness nearly 750 feet. 
Three units generally recognized (ascending): conglomerate, limestone, 
and conglomerate. Overlies Twist Gulch formation. 

In prominent hogback located just south of 1Villow Creek, northeast of 
Redmond, Gunniston quadrangle. 

Willow Creek Formation1 

Upper Cretaceous and Paleocene: Southwestern Alberta, Canada, and 
northwestern Montana. 

Original reference: G. M. Dawson, 1883, Canada Geol. Survey Rept. 1880-
1882, p. 3B-6B. 

R. W. Brown, 1949, Map showing Paleocene d€~posits of the Rocky Moun
tains and Plains (1 :1,000,000) : U.S. Geol. Survey. Paleocene. 

W. A. Cobban, 1955, Billings Geol. Soc. Guidebook 6th Ann. Field Conf. p. 
108 (fig. 1), 118. Discussion of Cretaceous rocks of northwestern 
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Montana. Willow Creek formation overlies St. Mary River formation. 
Present on northwest flank of Sweetgrass arch. Little is known con
cerning fossil record of formation in Montana. In Alberta, according to 
Tozer ( 1953, Alberta Soc. Petroleum Geologists Guidebook 3d Ann. Field 
Conf.), Cretaceous-Paleocene boundary falls within Willow Creek for
mation. 

Type section : Willow Creek, west of Granum, Alberta, Canada. 

Willow Creek Rhyolite (in Alboroto Group) 

Willow Creek Rhyolite (in Potosi Volcanic Series) 1 

Miocene : Southwestern Colorado. 

Original reference: W. H. Emmons and E. S. Larsen, 1923, U.S. Geol. Sur
vey Bull. 718. 

E. S. Larsen, Jr., and Whitman Cross, 1956, U.S. Geol. Survey Prof. Paper 
258, p. 93 (table 18). Alboroto rhyolite described in San Juan district. 
Lower part consists of tridymite rhyolite which includes Campbell 
Mountain and Willow Creek rhyolites and probably Outlet Tunnel quartz 
latite [all included in Alboroto group] of Creede district. 

Well exposed above Creede in canyons of Willow Creek. 

Willow Lake Basalts1 

Cenozoic : Northern California. 

Original reference: Rowel Williams, 1932. California Univ. Pub., Dept. 
Geol. Sci. Bull., v. 21, no. 8, geol. map. 

0. P. Jenkins, 1943, California Div. Mines Bull. 118, p. 686. Cenozoic. 

Occur in Lassen National Park. 

Willow Lake Norite 

Lower Cretaceous ( ? ) : Northeastern Oregon. 

W. H. Taubeneck, 1957, Geol. Soc. America Bull., v. 68, no. 2, p. 191-193, 
235. Medium-grained rock with banding characterized by plagioclase and 
mafic minerals in alternating layers in which the direction of elongation 
of individual crystals is essentially at right angles to the banding. In
trudes Elkhorn Ridge argillite. 

Well exposed along cirque walls east of Willow Lake, in Elkhorn Moun
tains [Grant County]. Forms part of Bald Mountain batholith. 

Willow Point Limestone (in Palo Pinto Formation) 1 

Pennsylvanian: Central northern Texas. 

Original reference : J. M. Armstrong, 1929, Texas Bur. Econ. Geology, 
geol. map. 

Named for Willow Point in southwestern part of Wise County. 

!Willow River Limestone1 

.. Willow River Member (of Prairie du Chien Formation) 

Lower Ordovician : Central western Wisconsin. 

Original reference: L. C. Wooster, 1882. Geology of Wisconsin, v. 4, p. 
106, 123-129. 

L. A. Thomas and C. A. Balster, 1949, Iowa Acad. Sci. Proc., v. 56, p. 236 
(table 1). In discussion of micropaleontological zones in Iowa, Willow 
River is shown as uppermost member of Prairie du Chien. Occurs 
above Root Valley member and below the St. Peter. 

Named for exposures on Willow River, St. Oroi~ County. 
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Willow Spring Granodiorite 

Willow Spring Granite1 

Upper Cretaceous or lower Tertiary: Central Arizona. 

4251 

Original reference: F. L. Ransome, 1903, U.S. G~ol. Survey Prof. Paper 
12. 

E. D. Wilson, 1952, Arizona Geol. Soc. Guidebook for field trip excursions 
in southern Arizona, p. 8 (table 3). Name appears on table as Willow 
Springs granodiorite. Age given as Laramide (Late Cretaceous to early 
Tertiary). 

N. P. Peterson, 1952, Arizona Geol. Soc. Guidebook for field trip excursions 
in southern Arizona, p. 122 (fig. 43), 124. Age of granite given as Late 
Cretaceous or early Tertiary. 

Exposed in Willow Spring Gulch, Globe quadrangle. 

Willow Spring Member (of Cove Mountain Formati,on) 

Tertiary: Southwestern Utah. 
E. F. Cook, 1960, Utah Geol. and Mineralog. Survey Bull. 70, p. 18 (fig. 

1). Volcanic sediments. 'l'hickness 0 to 50 feet. Basal member of 
formation. Underlies Racer Canyon tuff membt:!r (new). 

Occurs in Washington County. 

Willow Tanlt Formation 

Upper Cretaceous: Southeastern Nevada. 

C. R. Longwell, 1949, Geol. Soc. America Bull., v. 60, no. 5, p. 929 (table 
1), 931-932, figs. 2, 3, pl. 5. Coarse conglomerate at base ranging in 
thickness from few feet to maximum of 30 feet. Conglomerate suc
ceeded rather abruptly by about 300 feet of fine-grained deposits, largely 
gray and buff clays interspersed with layers of tuffaceous sandstone. 
Clays distinctly bentonitic at several horizons. Underlies Baseline sand
stone (new) ; overlies Aztec sandstone with slight angular unconformity. 
Previously part of Overton fanglomerate. 

Section described was measured near Willow Tank, in Muddy Mountains, 
about 5 miles southwest of Overtont,Plark County. 

Willowvale Shale (in Clinton Group) 

Middle Silurian: New York. 

'l'racy Gillette, 1940, New York State Mus. Bull. 320, p. 22 (fig. 6). Shown 
on cross section below Herkimer sandstone and above Sauquoit beds. 

Tracy Gillette, 1947, New York State Mus. Bull. 341, p. 94-96, 99. Name 
introduced for those rocks which occupy position between Westmoreland 
(oolitic iron ore) and the Kirkland (red flux iron ore). At type lo
cality, unit is about 22 feet thick and consists of uniform dark-gray to 
purple thin-bedded shale which is highly fossiliferous. In vicinity of 
Clinton, underlies Dawes sandstone (new). Between Clinton and Lake
port, the Willowvale merges with Irondequoit and Williamson forma
tions. 

Type locality: On small tributary flowing ea~.tward into Sauquoit Creek 
at village of Willowvale, Oneida County. 

Wills Creek Shale (in Cayuga Group) 1 

Wills Creek Limestone or Formation 

Upper Silurian: Western Maryland, central Pennsylvania, western Vir
ginia, and West Virginia. 
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Original reference: P. R. Uhler, 1905, Maryland Acad. Sci. Trans., v. 2, 
p. 20-25. 

H. P. Woodward, 1941, \<Vest Virginia Geol. Survey, v. 14, p. 8, 175-207, 
measured sections. Wills Creek limestone described in \Vest Virginia, 
where it is 54 to 458 feet thick. Underlies Tonoloway limestone. Over
lies Williamsport sandstone-Bloomsburg facies. Cayugan series, Upper 
Silurian. This is "Rondout limestone" of earlier reports. 

H. H. Arndt and others, 1959, Geol. Soc. America Guidebook Pittsburgh 
Mtg., p. 5, 20, 22. Thickness of formation in central Pennsylvania 400 
to 650 feet. Underlies Tonoloway formation; overlies Bloomsburg for
mation. Silurian. 

Named for exposures on \<Vilis Creek at Cumberland, Md. 

Wills Point Formation (in Midway Group) 1 

Paleocene : Eastern Texas and southern Arkansas. 

Original reference: R. A. F. Penrose, Jr., 1890, Texas Geol. Survey 1st 
Ann. Rept., p. xliii, 17, 19. 

C. W. Cooke and other::;, 1943, Geol. Soc. America Bull., v. 54, no. 11, chart 
12. Shown on correlation chart as overlying Kincaid formation. Paleo
cene. 

Mackenzie Gordon, ,Jr., J. I. Tracey, Jr., and M. W. Ellis, 1958, U.S. Geol. 
Survey Prof. Paper 299, p. 11 (fig. 2), 25-38, pls. "Basal or Wills Point 
clays" was name given by Penrose (1890) to lower Tertiary clay beds 
exposed in vicinity of ·wms Point, Tex. Under this designation, Pen
rose included all beds above unconformity at top of Upper Cretaceous 
and below base of partly continental Sabine River strata (Wilcox). 
Harris (1896, Bulls. Am. Paleontology, v. 1, no. 4) noted that laminated 
blue and yellow clay beds exposed west of ·wms Point are equivalent 
only to upper part of section that in Alabama was designed Midway 
series by Smith and Johnson (1887, U.S. Geol. Survey Bull. 43). Name 
Wills Point was dropped for sometime because it was considered 
synonymous with earlier name Midway. In 1930's name Wills Point 
was revived and redefined to apply only to upper part of Midway group 
that lies above top of Tehuaeana member of Kincaid formation or its 
lateral equivalents in south-central to northeast Texas. In this part of 
Texas, the Kincaid is subdivided into (ascending) Mexia member and 
Kerens member containing Wortham aragonite lentil. Geographically 
extending into bauxite region, Arkansas [this report]. Formation is 
undifferentiated and consists of dark-bluish-gray to black silty clay with 
sideritic layers; a dark-gray calcareous mudstone containing marine 
microfossils at base. Thickness as much as 450 feet. Overlies Kincaid 
formation; underlies Berger formation (new). Paleocene. 

Named for Wills Point, Van Zandt County, Tex. 

Willwood Formation 

Eocene, lower: Northern Wyoming. 

H. E. Wood 2d and others, 1941, Geol. Soc. America Bull., v. 52, no. 1, 
p. 15, 37. Name to be proposed by Van Houten for the "Bighorn 
Wasatch". 

F. B. Van Houten, 1944, Geol. Soc. America Bull., v. 55, no. 2, p. 178-191. 
Proposed for variegated shales and hornblende-bearing sandstones con
formably overlying Polecat Bench formation near center of Big Horn 
basin, and truncating folds along western margin of area. Thickness 
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about 2,500 feet. Oldest 'Willwood deposits yield mammals of Clark 
Fork fauna, and the youngest, Lost Cabin mammals. Underlies ':I'atman 
formation. Late Paleocene and early Eocene. 

R. L. Hay, 1956, Am. Assoc. Petroleum Geologists Bull., v. 40, no. 8, p. 
1871 (fig. 5), 1875 (fig. 8), 1878 (fig. 9), 1886-1888. Underlies Pitchfork 
formation (new). Lower Eocene. 

Name del'ived from Wilhvoo~l division of Shoshone Reclamation project in 
Park County, located between Shoshone Riv(~r and northeastern slope 
of McCulloch Peaks. 

nvnmington Beds1 

Eocene, upper, and Miocene, lower: Southeastern North Carolina. 

Original reference: ,V. H. Dall, 1898, U.S. Geol. Survey 18th Ann. Rept., 
pt. 2, p. 344, chart facing p. 334. 

Probably named for exposures at 'Vilmington, New Hanover County. 

Wilmington Complex 

Age not stated: Delaware, Maryland, and Pennsylvania. 

R. F. ,~vard, 1959, Geol. Soc. America Bull., v. 70, no. 11, p. 1425-1458, pl. 
1. Consists of banded gneiss comprising mafic bands of calcic plagioclase, 
hypersthene, augite, and commonly hornblende and thick felsic bands 
of quartz and andesine with minor pyroxene ; in central part, gneiss has 
been invaded by granite [Arden] consisting- of orthoclase, oligoclase
andesine, biotite, and pyroxene; to the southwest, banded gneiss grades 
into amphibolites. Veins of granite, apparemly related to Port Deposit 
granodiorite, intrude southwestern part of complex; coarse-grained un
deformed gabbro stock intrudes gneiss north of ·wilmington; similar body 
of gabbro occurs as group of low hills surrounded by Coastal Plain 
sediments. Complex is bordered by 'Vissahickon formation (lower 
Paleozoic?) and Port Deposit granite; southe·rn edge of complex is cov
ered by Coastal Plain sediments. 

Occupies about 100 square miles in Delaware and adjacent Pennsylvania 
and Maryland. 

Wilmington Group1 

Pleistocene, late : Southern California. 

Original reference: R. T. Hill, 1929, Science, new ser., v. 69, p. 370-380. 

Derivation of name not stated. 

·wilmington Limestone1 

Upper Ordovician (Richmond) : Northeastern Illinois. 

Original reference: J. R. C. Evnns, 1926, Chicago Univ. Aus. The:-;es, Sci. 
ser., v. 2, p. 199-200. 

Type locality not stated. 

HVilmore Limestone1 
.. 

Middle Ordovician (Trenton) : Central Kentucky. 

Original reference: J. M. Nickles, 1905, Kentucky Geol. Survey Bull. 5, p. 
15. 

Named for exposures at Wilmore, Jessamine County. 

Wilmore Sandstone Member (of Con<~maugh l!"""ormation) 1 

Upper Pennsylvanian: Western Pennsylvania. c, 

Original reference: C. Butts, 1905, U.S. Geol. Survey Geol. Atlas, Folio 133. 
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Exposed at top of first railroad cut west of Wilmore, on hillside west of 
Wilmore, about 3 miles southwest of Wilmore, Cambria County, and at 
other places. 

Wilson Diorite or Quartz Diorite 

See Mount Wilson Quartz Diorite. 

tWilson Formation1 

Pennsylvanian: Southeastern Kansas and northeastern Oklahoma. 

Original reference: F. C. Schrader and E. Haworth, 1905, U.S. Geol. Sur
vey Bull. 260, p. 447. 

U.S. Geological Survey has abandoned the term Wilson formation by the 
acceptance of its members or their successors as formations. Northward 
from Wilson County, they are included in Lansing group and upper 
part of Kansas City group. 

Named for Wilson County, Kans. 

Wilson Creek Member (of Wood River Formation) 

Permian (Wolfcampian) : Central and eastern Idaho. 

M. R. Thomasson,'1959, Dissert, Abs., v. 20, no. 3, p. 999. Youngest mem
ber of formation. Overlies Lake Creek member (new). 

Deposited in Muldoon trough, aligned N. 30° W. 

Wilson Ranch Beds1 

Pliocene : Western California. 

Original reference: V. C. Osmont, 1904, California Univ. Pub., Dept. Geol. 
Bull., v. 4, p. 74. 

Probably named for exposures on a ranch in Sonoma County. 

tWilton Formation1 

Precambrian ( ?) : Southwestern Connecticut. 

Original reference: J. G. Percival, 1842, Connecticut Geol. Survey Repts., 
p. 51-53, 63, map. 

Covers large part of ·wnton, Fairfield County. 

Wimer Beds1 

Miocene, upper: Northwestern California. 

Original reference: J. S. Diller, 1902, U.S. Geol. Survey Bull. 196, p. 32-
35, 47. 

F. W. Cater, Jr., and F. G. Wells, 1953, U.S. Geol. Survey Bull. 995-C, p. 
104. Described in Gasquet quadrangle as marine beds consisting of 
friable yellow shale and siltstone that weather red. Exposed at an 
altitude of 2,000 feet along Big Flat-Bear Basin Road just north of 
French Flat and at an altitude of 2,200 feet on Lower Coon Mountain. 

Well exposed along old Wymer (Wimer) stage road, in sec. 20, about 13 
miles northeast of Crescent City, Del Norte County. 

Wimer School Limestone Member (of Labette Shale) 

Pennsylvanian (Des Moines) : Northeastern Oklahoma. 

C. M. Cade 3d, 1953, Tulsa Geol. Soc. Digest, v. 21, p. 132 (fig. 2), 138-
139. Persistent limestone in upper part of Labette. Compact massive 
lithographic limestone, very fossiliferous; dark gray to yellow brown, 
weathering to light yellow. Thickness 2 feet. Overlies greenish-yellow 
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calcareous shale; separated from o'\"erlying Anna shale by shale inter
val of varying thickness. 

Type locality : On north side of Oklahoma Highway 10, one-quarter mile 
west of SW cor. sec. 19, T. 28 N., R. 18 E., [Craig County]. '.rhis lo
cality is three-quarters mile west of Wimer SC'hool. 

·wimsattville ]!'ormation 

Tertiary, lower: Southwestern New Mexico. 

R. M. Hernon, W. R. Jones, and S. L. Moore, 1953, New Mexico Geol. Soc. 
Guidebook 4th Field Conf., p. 118 (map), 120. Listed in table of forma
tions. Basin-filling gravel and sand. Thickness about 1,000 feet. Un
conformably underlies Rubio Peak formation (new) ; unconformably 
overlies unnamed andesite breccia. 

Restricted to Wimsattville basin, Santa Rita quadrangle. 

Winchell Limestone (in Canyon Group) 

Winchell Formation (in Graford Group) 

Winchell Member (of Graford Formation) 1 

Upper Pennsylvanian: Central northern Texas. 

C. 0. Nickell, 1938, Texas Univ. Bur. Econ. Geology Pub. 3801, p. 97, 104-
107. Name Winchell member of Graford formation is applied to group ' 
of thin limestones separated by thick shale beds and thin sandstones in 
Winchell area, Brown County, which to the~ west develop into con
spicuous limestone bed, as recorded by well logs in central Coleman 
County. This group of limestones includes Clear Creek limestone of 
Drake (1893) and of Plummer and Moore (1921, Texas Univ Bull. 2132), 
plus some higher beds heretofore included in Placid shale member of 
Plummer and Moore (1921). Thkkness 50 to 72 feet. Overlies Cedarton 
shale member. 

M. G. Cheney, 19<.10, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 1, 
p. 66 (fig. 1), 88. Rank raised to formation in Graford group. Over
lies Cedarton shale; underlies Placid shale of Brad group. 

D. H. Eargle, 1958, San Angelo Geol. Soc. Guidebook Apr. 17-19, p. 51; 
1960, U.S. Geol. Survey Prof. Paper 315-D, p. 65-66. Shown on com
posite stratigraphic section of Brown and Coleman Counties as Winchell 
limestone in Canyon group. Underlies Placid shale member of Brad for
mation; overlies Cedarton shale member of Graford formation. Consists 
of lower unnamed limestone, light olive gray to dark yellowish brown, 
containing brachiopods; shale, olive gray to greenish gray to yellowish
brown and grayish-red, that contains beds of fine sand and conglomerate
filled channels which have removed lower limestone locally; upper un
named limestone, upper part of which is light gray, thick bedded, and 
contains brachiopods and crinoids, lower part of olive gray, thick bedded, 
fine grained, and separated from upper part by shale traceable across 
Brown County. Thickness about 100 feet. 

Named for occurrence near Winchell, Brown C.ounty. 

Winchester Limestone1 

Middle and Upper Ordovician: Central Kentucky. 

Original reference: M. R. Campbell, 1898, U.S .. Geol. Survey Geol. Atlas, 
Folio 46. 

Named for Winchester, Clark County. 
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Windfall Formation 
Upper Cambrian: Central Nevada. 

T. B. Nolan, C. vV. Merriam, and J. S. Williams, 1!)5(-i, U.S. Geol. Survey 
Prof. Paper 276, p. 19-20, pl. 2. Proposed for rocks of Cambrian age 
at Eureka between Dunderberg shale below and Pogonip group, as re
stricted above. Formatwn in Windfall Canyon is dose to 650 feet 
thick, and this figure appears to be approximately correct for whole area 
of outcrop. At Eureka, divided into two limestone members (ascending) 
Catlin and Bullwhacker (both new). 

J. C. Young, 1960, Intermountain Assoc. Petroleum Geologists Guidebook 
11th Ann. Field Conf., p. 161. In Ely district, includes Barton Canyon 
member (new). 

Type locality: Windfall Canyon, just north of old ·windfall mine, Eureka 
mining district, Eureka County. 

Windham Sand 

Pleistocene (VVisconsin) : Northeastern Ohio. 

G. vV. White, 1960, U.S. Geol. Survey Bull. 1121-A, p. 2 (table 1), 3 (fig. 
1), 7-8. Medium-grained outwash sand. Commonly 4 to 6 feet thick; 
in depression on pre-··windham surface, it is 30 feet or more thick as 
shown by well records. Unconformably overlies Kent till; underlies 
Hiram till. Associated with buried Lavery till. 

Type section: Sand pit of Miller-Dutter Sand and Gravel Co., 2 miles 
northeast of village of Windham, 1 mile east of east line of 'Vindham 
Township and 1% miles south of north line of township, one-quarter 
mile south of Erie Railroad and 100 yards south of Garrettsville-,Varren 
Road, 'Vindham 'Township, Portage County. 

Windom Member1 (of Belvidere Formation) 

Lower Cretaceous (Comanche Series) : Central Kansas. 

Original reference: vV. H. Twenhofel, 1924, Kansas Geol. Survey Bull. 9, 
p. 31-32. 

Named for extensive occurrence northeast of village of Windom, McPher
son County. 

Windom Member (of Moscow Shale) 

Windom Shale1 

Middle Devonian: Western New York and eastern Pennsylvania. 

Original reference: A. vV. Grabau, 1917, Geol. Soc. America Bull., v. 28, 
p. 946. 

Bradford ·wmard, 1937, Am. Jour. Sci., 5th, v. 33, no. 196, p. 276. Table 
of Hamilton correlations in Maryland, Pennsylvania, and New York 
shows vVindom member present in eastern Pennsylvania. 

R. G. Sutton, 1951, Rochester Acad. Sci. Proc., nos. 5-6, p. 337-379, pl. 1. 
In Batavia quadrangle, underlies Leicester marcasite member (new). 
Overlies Kashong shale member. 

Wallace de Witt, Jr., 1956, U.S. Geol. Survey Geol. Quad. Map GQ-96. 
Member described in Eden quadrangle where it is 111,-2 to 15% feet 
thick. Overlies Tichenor limestone member of Ludlowville shale ; under
lies Genundewa limestone lentil of Geneseo shale. 

Named for exposures near village of Windom, Erie County, N.Y. 
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Windous Butte Tuff 

Tertiary : Eastern Nevada. 

E. F. Cook, 1960, Intermountain Assoc. Petroleum Geologists Guidebook 
11th Ann. Field Conf., p. 130, 140 (fig. 4). Consists of lower member, 
200 to 350 feet thick, of highly welded vitrk-crystal ignimbrite, dark 
purplish gray and red brown with black glas8 zone near bas«~, and 
upper member, 165 to 860 feet thick, of modE!rately welded crystal
vitric ignimbrite, pale purple to mottled pink and gray, prominent 
angular quartz. Occurs above Currant tuff nnd below Needles Range 
formation. Has K-A age of 34 million years. 

Present in Grant Range. 

Wind River F'ormation1 

Eocene, lower: Western Wyoming. 

Original reference: F. T. Hayden, 1862, Am. Ph'llos. Soc. Trans., new ser., 
v. 12, p. 125-127. 

J. D. Love, 1939, Geol. Soc. America Spec. Paper 20, p. 63-66, pl. 17. 
Meek and Hayden (1862, Philadelphia Acad. Nat. Sci. Proc. 1861) were 
not sure of relationships of Wind River strata to others in region so 
they provisionally placed formation between Fort Union and Whib~ River 
groups. Granger (1910, Am. Mus. Nat. History Bull., v. 28, art. 21) 
described rocks of Bridger ( ?) and Uinta a~;es, between top of Wind 
River sequence and base of White River group on Beaver Divide, thus 
restricting usage of term Wind River to lower Eocene rocks. Wood 
(1934) gave name Green Cove formation to Bridger(?) beds described 
by Granger in Beaver Divide section. Sinelair and Granger (1911) 
divided lower Eocene strata of Wind River basin into Lysite and Lost 
Cabin "formations" on faunal basis. In present report [southern margin 
of Absaroka Range], Indian Mountain formation (new) is separated 
from lower part of original part of Wind River on the basis of both 
faunal and structural breaks, thus limiting usage of term Wind River 
to beds of upper lower Eocene age, between Indian Meadows formation 
and Green Cove or other middle Eocene formations in Wind River 
basin. As thus defined, the 'Wind River is a formation including only 
Lysite and Lost Cabin members or faunal zones. No definite structural 
break noticeable between two members and they are both lithologically 
and paleontologically so similar that they are not mappable units. 

H. E. "rood 2d and others, 1941, Geol. Soc. America Bull., v. 52, no. 1, p. 
24, 25, pl. 1. Includes Lysite and Lost Cabin members. 

W. R. Keefer, 1956, Wyoming Geol. Assoc. Guidebook 11th Ann. Field 
Conf., p. 110 (fig. 1), 111-114. Described in northwestern part of Wind 
River basin where it is most widespread lithologic unit. Five sequences 
recognized: lower variegated sequence, greenish-gray and drab tuffaceous 
sequence, middle variegated sequence, conglomerate sequence, and upper 
variagated sequence. Lower three units are· most widespread and are 
best exposed along east side of Bench Creek where they have composite 
thickness of 1,618 feet. Two upper units of Wind River as herein de
fined may be lateral equivalents of some parts of Aycross formation. 
Underlies Tepee Trail formation; overlies Indian Meadows formation. 

H. A. Tourtelot, 1957, Smithsoninn Misc. Colin., v. 134, pt. 1, no. 4, p. 4-5. 
Described in northeastern Wind River basin where it is divided into 
Lysite and Lost Cabin members, each of which consists of two facies. 
Underlies Tepee Trail formation. 
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Named for exposures in Wind River basin. 

Windrock Sanclstone1 

Pennsylvanian: Northeastern Tennessee. 

Original reference: L. C. Glenn, 1925, Tennessee Geol. Survey Bull. 33B, p. 
327-328. 

Exposed in cross-country sections from Windrock to American Knob, 
Morgan County. 

Windrow Formation1 

Cretaceous or Tertiary : Southwestern Wisconsin, northeastern Iowa, and 
southeastern Minnesota. 

Original references: F. T. Thwaites and W. H. Twenhofel, 1920, Geol. Soc. 
America Bull., v. 31, p. 133; 1921, v. 32, p. 293-311. 

C. R. Stauffer and G. A. Thiel, 1931, Minnesota Geol. Survey Bull. 29, p. 
103-104. Name Windrow abandoned in southeastern Minnesota and 
sediments named Ostrander member of Dakota formation. 

G. W. Andrews, 1958, Jour. Geology, v. 66, no. 6, p. 597-624. Here defined 
to include known deposits of upper Mississippi Valley which are in 
lithologic and mineralogic conformity with type section as described by 
Thwaites and Twenhofel (1921) and as described in this paper. Com
prises Iron Hill member below and East Bluff member (both new) . 
Underlain by rocks as old as Precambrian and as young as Devonian. 
Overlain by deposits as old as Nebraskan drift and as young as recent 
soil. Available evidence strongly suggests Cretaceous age. 

Named for exposure on top of Window Bluff, near Tomah, Monroe County, 
Wis. Area of occurrence includes Driftless Area of Wisconsin, north 
of Wisconsin River and extends northward into older glaciated region 
of west-central Wisconsin; a part of glaciated region of southeastern 
Minnesota and northeastern Iowa. 

Windy Gap Limestone Member (of Greene Formation) 1 

Permian: Southwestern Pennsylvania and northern West Virginia. 

Original reference: I. C. White, 1891, U.S. Geol. Survey Bull. 65, p. 24, 30. 

R. L. Nace and P. P. Bieber, 1958, West Virginia Geol. Survey Bull. 
14, p. 17 (table 2). Listed in summary of stratigraphic sections of 
Dunkard group in Harrison County. Thickness 5 feet near top of Greene 
formation. 

Thomas Arkle, Jr., 1959, Geol. Soc. America Guidebook Pittsburgh Mtg., 
p. 118 (table 2). Listed with members of Greene series. Occurs below 
Lower Proctor sandstone and above Windy Gap coal. 

Named for Windy Gap, a divide separating Laurel Run branch of Fish 
Creek from waters of ·wheeling Creek, in Springfield Township, Greene 
County, Pa. 

Windy Gulch Rhyolite Breccia (in Potosi Volcanic Series) 1 

Miocene : Southwestern Colorado. 

Original reference: W. H. Emmons and E. S. Larsen, 1923, U.S. Geol. 
Survey Bull. 718. 

In drainage basin of Windy Gulch and to west in Creede district. 

Windy Point Granite1 

Precambrian : East-central Colorado. 
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Original reference: G. I. Finlay, 1916, U.S. Geol. Survey Geol. Atlas, Folio 
203. 

T. S. Lovering and E. N. Goddard, 1950, U.S. Geol. Survey Prof. Paper 
223, p. 43. Summit of Pikes Peak marks position of nearly vertical 
stock of coarsely porphyritic quartz monzonite of mineral belt asso
ciated with Laramide revolution. South of peak a linear series of out
crops of this granite, known as Windy Point granite, shows almost 
horizontal contacts with underlying and earlier Pikes Peak granite. 

Forms summit of Pikes Peak, El Paso County. 

Wineglass Welded Tuff 

Wineglass Dacite Flow 

Pleistocene to Recent: Southwestern Oregon. 

J. S. Diller and A. B. Patton, 1902, U.S. Geol. Survey Prof. Paper 3, p. 37-
38. Wineglass dacite flow lies in gap of Crater Lake rim southeast of 
Round Top. It is about 1 mile long, about 50 feet wide, and about 20 
feet thick. Might be considered tuff were it not for stringers of black 
glass intermingled with reddish groundmass containing fragments of 
other material and imparting a decided :tiuidlal structure to the mass. 
A small sheet of this tuffaceous dacite, 10 feet thick, occurs along wes
tern edge of Cloud Cap flow ( new) and closely resembles tuffaceous ma
terial of Redcloud Cliff. At the Wineglass slide it is immediately as
sociated with pumiceous tuff. Hard rock of the rim is andesib~, over
lain by 15 feet of pumiceous tuff with 10 fee·t of red tuffaceous dacite. 
This is overlain by 30 feet of conglomerate and capped by fine layer of 
pumice 25 feet thick. Evident from this se·ction that the fragmental 
dacite does not represent final eruption, for that finds expression in top 
layer of pumice. Gap west of Round Top contains small sheet of 
tuffaceous dacite like that on other side, but thicker. It is 50 feet thick 
in middle and tapers to thin edge on west. On east of Round Top it 
extends up slope a short distance, and is seen above glacial striae and 
is undoubtedly a post-Glacial flow. Mapped as tuffaceous dacite. Near 
Rugged Crest, overlaps Rugged Crest flow (new). [See Sun Creek 
Dacite Flo,v.] 

Bowel ·williams, 1942, Carnegie Inst. Washington Pub. 540, p. G(}-63, pl. 15 
(fig. 1). Diller's Wineglass dacite flow or "tuffaceous dacite" named 
Wineglass welded tuff. At time Diller wrot.e, manner of deposition of 
such material was not known. Wineglass welded tuff is regarded as 
product of glowing avalanche. As the tuff and underlying lump pumice, 
in sections northwest of the Wineglass, are traced uphill toward Round
top, the pumice thins to about 50 feet and the tuff to 10 feet, at the same 
time losing its welded character and mergmg into yellow, orange, or 
brown friable pumiceous lapilli tuff. If the tuff was once eontinuous 
over entire top of Roundtop lava (new), it has since been stripped away 
and i.s exposed only in the saddle-shaped depression over the center, 
where it is about 8 feet thick and is overlain by bouldery drift. In 
descent from Roundtop to shallow depression separating it from Pali
sades flow (new), the tuffaceous dacite thid\:ens and becomes compact 
again and within short distance it shows same firmly welded appearance 
as displayed in brim of the Wineglass. In center of valley, it forms 
30-foot cliff underlain by about 50 feet of ineoberent white lump pumice. 
The two layers then continue westward over top of Palisades flow. 
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Beyond Palisade Point, on rise toward Rugged Crest, both pumice and 
welded tuff rest on margin of Cleetwood dacite. They are not present 
over center of Cleetwood lava. They are exposed along Rim RoQ.d, and 
here the tuff rests directly on crest of Cleetwood lava. South from the 
Wineglass, the dacite tuff extends to top of Skell Head, a distance of 2 
miles, where it comes to an end. Deposit varies in thickness between 
4 and 6 feet, reaching maximum of 12 feet at head of the "Champagne 
Glass," just before it comes to an end. Talus obscures relations at north 
edge of Redcloud lava (new). Presumably, the steep margin or Red
cloud flow prevented tuff from spreading farther. 

Type section: Forms brim of the Wineglass and the brick-red layer near 
top of the long slide above Grotto Cove near Crater Lake. Throughout 
most of its length of 4 miles, tuff makes a conspicuous cliff as much as 
50 feet in height. 

fWinfield dolomite1 

Lower Ordovician: Central eastern Missouri and southwestern Illinois. 

Original reference: C. R. Keyes, 1898, Iowa Acad. Sci. Proc., v. 5, p. 59, 60. 

Named for Winfield County, Mo. 

Winfield Limestone (in Chase Group) 1 

Permian : Eastern Kansas, southeastern Nebraska, and central northern 
Oklahoma. 

Original reference: C. S. Prosser, 1897, Kansas Univ. Geol. Survey, v. 2, p. 
64-66. 

J. M. Jewett, 1941, Kansas Geol. Survey Bull. 39, p. 82-88. Although name 
·winfield was applied because of exposures near Winfield in Cowley 
County, Prosser's original type exposure near Marion, in Marion County, 
should still be regarded as typical for formation. When formation was 
first named and when name was changed to ·winfield, the formation 
included three members (ascending) : Stovall limestone, Grant shale, and 
Cresswell limestone. Kansas Geological Survey now includes a fourth 
member, the Luta, above the Cresswell, Overlies Doyle shale; underlies 
Odell shale. 

R. C. Moore and others, 1951, Kansas Geol. Survey Bull. 89, p. 41-44. Win
field comprises (ascending) Stovall limestone, Grant shale, and Cresswell 
limestone members. "Luta" limestone included in Cresswell. Thickness 
about 25 feet. Individual members not identified in southern Kansas. 

P. B. Greig, 1959, Oklahoma Geol. Survey Bull. 83, p. 116-119. Winfield 
limestone is uppermost Permian unit exposed in Pawnee County. In 
the western part of county, red sandstones and shales of the Doyle are 
capped by about 7 feet of thin-bedded sandstone, which contains thin 
lenticular beds of light-colored nonfossiliferous calcareous sandstone and 
sandy limestone. This section has been correlated with and mapped as 
Winfield limestone. Possibility exists that Pawnee correlative of the 
Winfield is the brown fossiliferous limestone in upper part of DoylE\ 
Southern extent of formation not known. Wolfcamp series. 

Named for exposures around Winfield, Cowley County, Kans. 

Wing Conglomerate1 

Lower Ordovician (Beekmanstown) : Northwestern Vermont. 

Original reference: H. M. Seely, 1906, Vermont State Geologist 5th Rept., 
p. 174-187. 

Champlain Valley. 
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Wingate Sandstone (in Glen Canyon Group) 1 

Upper Triassic: ·western New Mexico, northeastern Arizona, southwesteru 
and WE!Stern Colorado, and southeastern Utah. 

Original reference: C. E. Dutton, 1885, U.S. Geol. Survey 6th Ann. R.ept., p. 
136, pl. 16. 

A. A. Baker, C. H. Dane, and J. B. R.eeside, Jr., 1936, U.S. Geo1. Survey 
Prof. Paper 183, p. 4-5, pls. Summary of results of fieldwork in eastern 
Utah and adjacent parts of Arizona, New -~iexico, and Colorado and 
revision of interpretations and correlations of Jurassic formations in 
area. Wingate is basal unit of Glen Canyon ;group which is classified as 
Jurassic(?). The Wingate occurs in full development in southeastern 
Utah, northeastern Arizona, northwestern N·~w Mexico, and apparently 
across north-central New Mexico. Extends eastward into Colorado but 
reaches mountains only in attenuated form. Northern boundary not 
known; probably not represented in Nugget sandstone of Wasatch Moun
tains. As much as 470 feet thick but in most of extent is about 300 feet. 
Underlies Kayenta formation ; overlies Chinl·~ formation. 

R. L. Heaton, 1937, Am. Assoc. Petroleum Geologists Bull., v. 2:3, no. 8, p. 
1153-1177. Results of study show that basal "Jurassic" of northern Colo
rado is probably part Entrada and partly Upper •rriassic; that latter 
grades into redbeds southward and the former continues into New Mexico 
where it is identical with so-called Wingate. True Wingate of Zw1i 
Mountains grades marginally into red beds nnd may be of Upper Triassic 
age. 

A. A. Baker, C. H. Dane, and J. B. R.eeside, Jr., 1947, Am. Assoc. Petroleum 
Geologists Bull., v. 31, no. 9, p. 1665, 1667--1668. Discussion of revised 
correlation of Jurassic formations in parts of Utah, Arizona, New Mexico, 
and Colorado and problems of stratigraphic nomenclature involved. 
Study indicates that Entrada sandstone extends into northeastern New 
Mexico, where it is the Jurassic sandstone that was designated by writers 
of present report and others as Wingate sandstone. Strict application of 
rules of priority would require that name Wingate sandstone be applied 
to unit heretofore called Entrada and that new name be applied to Win
gate sandstone of Utah and adjacent regions. However, these names 
are well entrenched in literature and abandonment through principle of 
priority would be confusing. Therefore, name Entrada is extended to 
inelude sandstone at type locality of Wingate sandstone, and name ·win
gate is retained for sandstone forming lower part of Glen Canyon group, 
with understanding that original type 1locality of Wingate has been 
abandoned. 

H. E. Gregory, 1950, U.S. Geol. Survey Prof. Paper 220, p. 49 (fig. 25). 51 
(table), 76-79, pl. 2. Described in Zion Park region where it is best 
exposed in walls of Johnson, Hog, Kanab, Cottonwood, and Sand Canyons 
and in mesas and towers along southern edge of Wygaret Terrace. Forms 
band of massive crossbedded sandstone, gray, red, or tan, which lies 
b•~tween bedded red sandstones of Chinle below aud Kayenta above. 
Thickness as much as 400 feet. Jurassic ( ?) . 

Paul Averitt and others, 1955, Am. Assoc. Petroleum Geologists Bull., v. 39, 
no. 12, p. 2521, 2523. Name Lamb Point tongue (new) of Navajo sand
stone is applied to rocks in Kanab area formerly classifi1~d as Wingate 
by Gregory (1950). Unit mapped as Wingate sandstone by Wanek and 
Stephens (1953, U.S. Geol. Survey Oil and Gas Inv. Map OM--145) is here 
considered Springdale sandstone member of Moenave formation. Hence, 

7'7 4-954-vol. 3---'66--87 
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name Wingate sandstone is eliminated in Kanab, Utah, area. Triassic 
age assigned to Wingate. 

J. W. Harshbarger, C. A. Repenning, and J. H. Irwin, 1957, U.S. Geol. Sur
vey Prof. Paper 291, p. 3 (fig. 2), 8-12, pl. 2. Dutton described Wingate 
from exposures in cliffs north of Fort Wingate, N. Mex. In his descrip
tion he refers to limestone unit in the Chinle, since referred to as 
Chinle "B" by Gregory (1917, U.S. Geol. Survey Prof. Paper 93). Units 
Chinle "B" and Wingate stand out clearly in sketch included in Dutton's 
report. At point shown in sketch, unit described as Wingate is 658 feet 
thick. Of this thickness, basal 355 feet is composed of sedimentary rocks 
now considered to be Wingate sandstone, as recognized throughout north
eastern Arizona, southeastern Utah, and Parts of western Colorado. 
Upper 303 feet of Dutton's type ·wingate is now recognized as Entrada 
sandstone of San Rafael group (Baker, Dane, and Reeside, 1947). Win
gate sandstone is here restricted to lower half of Dutton's type section. 
In Navajo country, Wingate comprises two mappable units herein named 
(ascending) Lukachukai and Rock Point members. At type locality 
underlies Entrada sandstone ; in Arizona underlies Kayenta formation or 
Moenave formation. Upper Triassic. 

Type locality: Cliffs north of Fort ·wingate, N. Mex. 

Winifrede Limestone (in Kanawha Formation1 or Group) 

Pennsylvanian: Southern West Virginia. 

Original reference: R. V. Hennen, 1941, West Virginia Geol. Survey Rept. 
Kanawha County, p. xxvi, 641. 

H. R. Wanless, 1939, Geol. Soc. America Spec. Paper 17, p. 108. Limestone 
in Kanawha group. 

Exposed on South Hollow Branch of Fields Creek, south of Winifrede, 
Kanawha County. 

Winifrede Sandstones (in Kanawha Formation1 or Group) 

Pennsylvanian: Southern ·west Virginia. 

Original reference: I. C. White, 1908, West Virginia Geol. Survey, v. 2A, 
p. 271, 430. 

H. R. Wanless, 1939, Geol. Soc. America Spec. Paper 17, p. 93, 106. Lower 
and Upper Winifrede sandstones included in Kanawha group. 

Probably named for occurrence at Winifrede, Kanawha County. 

Winifrede Underclay 

Pennsylvanian (Pottsville Series) : Southwestern West Virginia. 

W. A. Tallon and R. G. Hunter, 1959, West Virginia Geol. and Econ. Survey 
Rept. Inv. 17, p. 17-18. Immediately underlies Winifrede coal. Where 
sampled in Kanawha County, clay is about 2 feet thick and is silty with 
small iron nodules. 

Type locality and derivation of name not given. 

Winkler Ford Limestone Member (of Grape Creek Formation) 1 

Permian: Central Texas. 

Original reference : W. Kramer, 1934, Am. Assoc. Petroleum Geologists 
Bull., v. 18, no. 12, p. 1581. 

Crops out 0.1 mile south of northwest corner Elizabeth Aurand survey No. 
1861, on road 1.2 mile southeast of that crossing on Concho River, Con
cho County. 
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Winlders Mill cyclothem 
Permian: Western West Virginia. 
A. T. Cross and 1\'I. P. Schemel, 1956, West Virginia Geol. Survey [Repts.], 

v. 22, pt. 1, p. 72 (fig. 1-61). Shown on geologic section above Washing
ton cyclothem (new) and below unnamed cyclothem. 

Present in Parkersburg quadrangle. 

Winnebago Drift 
Pleistocene (Wisconsinan) : Northern Illinois. 

J. C. Frye and H. B. Willman, 1960, Illinois Geol. Survey Circ. 285, p. 2 
(fig. 1), 5. Named applied to rock-stratigraphi<~ unit described by 8haffer 
(1956, Illinois Geol. Survey Rept. Inv. 198, p. 18-19) and assigned to 
Farmdale substage. Consists of till and outwash; occurs stratigraphi
cally below loess below Shelbyville till and is younger than Sangamon 
soil. Assigned to Altonian substage (new). 

Named for exposures in Winnebago County. 

Winnebago Shale1 

Winnebago Shale Member (of Burlingame Formation) 
Pennsylvanian (Virgil Series) : Southeastern Nebraska, southwestern Iowa, 

and northeastern Kansas. 
Original reference: G. E. Condra, 1935, Nebraska Geol. Survey Paper 8, p. 5. 

E. H. Wenberg, 1942, Iowa Acad. Sci. Proc., v. 49, p. 343 (fig. 6). Listed 
as Winnebago shale in insoluble residue c01·relations of Missouri and 
Virgil strata in Iowa. 

G. E. Condra and E. C. Reed, 1943, Nebraska Geol. Survey Bull. 14, p. 45-46. 
In Nebraska, Burlingame limestone includes (ascending) Taylor Branch 
limestone, Winnebago shale, and South Fork limestone members. 

Type locality : In Missouri River bluffs south of mouth of Winnebago Creek, 
north of Rulo, Richardson County, Nebr. 

Winnemucca Formation 
Upper 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. Qund. Map 
[GQ-7]; 1951, Geology of the Winnemucca quadrangle, Nevada: U.S. 
Geol. Survey Geol. Quad. Map [GQ-11]. Consists of shales and sand
stones interbedded with dolomites and limestones. In Sonoma Range, 
lower part is shale or slate with numerous limestones and dolomite beds ; 
sandstone prominent near top. In East Range, slate and quartzite, some 
limestone in upper part. Basal contact drawn at lowest prominent clas
tic bed. Thickness at type locality about 2,000 feet. In East Range, 
about 3,000 feet thick. Overlies Dun Glen formation (new) with local 
unconformity. 

R. R. Compton, 1960, Geol. Soc. America Bull., v. 71, no. 9, p. 1387, pl. 1. 
In Santa Rosa Range, overlies Grass Valley formation and conformably 
underlies O'Neill formation (new). Thickness 600 to 1,500 feet. No 
persistent unit as calcareous as the Dun Gle;::t formation occurs in Santa 
Rosa Range, but local thick lenses of limestone and dolomite indicate that 
the ·winnemucca formation of Santa Rosa Hange may connect laterally 
with both Winnemucca nnd Dun Glen formations of Winnemucca quad
rangle. 
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Type locality : Mullen Canyon, west side of Sonoma Range, 8 miles south 
of Winnemucca, Winnemucca quadrangle. 

Winneshiek limestone1 

Lower Ordovician : Iowa. 
Original reference: C. R. Keyes, 1934, Pan-Am. Geologist, v. 61, no. 3, p. 

240. 

·j·Winnfield Limestone1 

Upper Cretaceous(?) : Northwestern Louisiana. 
Original reference: G. D. Harris and A. C. Veatch, 1899, Loui::;iana Geol. 

Survey Rept. 1899, pt. 5, p. 56-59. 

Named for Winnfield, Winn County. 

Winnipeg Formation 

Winnipeg Sandstone1 

Middle Ordovician : Surface and subsurface in Manitoba, and subsurface in 
Saskatchewan, Canada; and subsurface in Montana, North Dakota, and 
South Dakota. 

Original references: D. B. Dowling, 1896, Ottawa Field Nat. Club Trans. 
1895-1896, v. 11, p. 67-68; 1901, Canada Geol. Survey Ann. Rept. 11, p. 
39F-46F. 

R. D. Erickson, 1954, South Dakota Geol. Survey Rept. Inv. 74, p. 43-44. 
Name Winnipeg formation has only recently been introduced into South 
Dakota by oil geologists to correlate with wells drilled north of South 
Dakota. Name St. Peter sandstone had been used for the Winnipeg. 

Georgia Macauley, 1955, Alberta Soc. Petroleum Geologists Jour., v. 5, no. 4, 
p. 49-52, 59. Winnipeg formation is herein defined as the shale and 
sandstone section which underlies the limestone of Red River formation 
and which rests upon Precambrian basement complex in Manitoba. In 
Saskatchewan and the Dakotas, formation is underlain by Cambrian 
sediments. No type outcrop section can be established because nowhere 
are both upper and lower contacts exposed in any one outcrop. , Section 
between 5,220 and 5,359 feet in California Standard No. 15-8 well, in Lsd. 
15, sec. 18, T. 10, R. 27, West 1st Mer., could be designated as type well 
section, although Union Aanstad Stratigraphic Test No. 1, in sec. 29, T. 
158 N., R. 62 W., North Dakota, was cored through much of the shale 
and sandstone, and if this core is available, may be a better type well 
section. 

R. J. Ross, Jr., 1957, U.S. Geol. Survey Bull. 1021-M, p. 446 (fig. 68), 448-
449, pl. 44. Discussion of Ordovician fossils from wells in Williston 
basin, eastern Montana. In subsurface, Winnipeg formation overlies 
Deadwood formation and underlies Red River formation of Bighorn 
group. 

Named for exposures on islands and shores of south part of Lake Winni
peg, Manitoba, Canada. 

Winnipegosis Formation (in Elk Point Group) 

Winnipegosan Formation1 

Middle Devonian : Surface and subsurface in Manitoba, Canada, and sub
surface in northeastern Montana, western North Dakota, and north
western South Dakota. 
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Original reference (Winnipegosan) : J. B. Tyrrell, 1893, Canada Geol. 
Survey, new ser., v. 5, pt. 1, p. 144E-199E. 

A. D. Baillie, 1953, Am. Assoc. Petroleum Geologists Bull., v. 37, no. 2, p. 
444-447; 1953, Manitoba Dept. Mines and Nat. Resources Mines Br. 
Pub. 52-5, p. 19, 20-21, 22 (fig. 4), 24. Formation originally called 
\Vinnipegosan by Tyrrell (1892) [1893] but, because adjectival suffix has 
time connotation, term Winnipegosis is used in this paper to conform 
with usage recommended by Geological SurvE·y of Canada and American 
Commission on Stratigraphic Nomenclature. In outcrop, overlies Elm 
Point formation and underlies Dawson Bay formation (new). Redefined 
in subsurface to include Elm Point limestone. Elk Point group. 

C. A. Sandberg and C. R. Hammond, 1958, Am. Assoc. Petroleum Geologists 
Bull., v. 42, no. 10, p. 2299 (fig. 2), 2303 (fig. ·!), 2304-2306. Report deals 
with Devonian system of United States part of Williston basin and adja
cent parts of central Montana and northern ·wyoming between which 
deposition was continuous. In area of this report, the ·winnipegosis is 
redefined to include deposits previously assigned to Ashern formation of 
Baillie (1951, Manitoba Dept. Mines ancl Nat. Resources Mines·Br. Pub. 
49-2). In the United States, the Winnipegosis is restricted to Williston 
basin and northeastern Montana. Ranges in thickness from fraction of a 
foot to about 300 feet. Lower formation of Elk Point group. Underlies 
Prairie formation. In Birdbear well, Dunn County, N. Dak., lies between 
depths of 11,438 and 11,698 feet and rests unconformably on Silurian 
rocks. Middle Devonian. Subsurface nomenclature of this report is for 
'Villiston basin and Montana east of 111 o meridian. 

Well exposed in outcrop area along shores of Lake Manitoba and Lake 
Winnipegosis, Manitoba, Canada. 

Winnipesaukee Quartz Diorite (in New Hampshh·e Plutonic Series) 

Winnipesaukee Gneiss1 

Upper Devonian(?): East-central New Hampshire. 

Original reference: C. H. Hitchcock, 1874, Geology New Hampshire, pt. 1, 
p. 508-545. 

Alonzo Quinn, 1937, Geol. Soc. America Bull., v. 48, no. 3, p. 377, 378, 400. 
Name revived and unit redescribed as light- to medium-gray medium
grained quartz diorite. Characterized by faint foliation. Streaky in 
places and cut by many small pegmatite veins and aplite dikes. Locally 
porphyritic with plagioclase phenocrysts. Assigned to New Hampshire 
magma series of probable Upper Devonian age. Subdivision of Chatham 
granite of Billings ( 1928). 

Alonzo Quinn, David Modell, and Louise Kingsley, 1940, Geologic map and 
structure sections of the Winnipesaukee quadrangle, New Hampshire 
(1 :62,500): New Hampshire State Highway Dept. Mapped extensively 
in Lake Winnipesaukee area. Includes granite, granodiorite, and diorite. 

Named for Lake Winnipesaukee, Belknap and Carroll Counties. 

Winoka GraveP 

Pliocene: Southwestern Missouri. 

Original reference : E. J. Park, Mabel Hays. and lD. M. Shepard, 1904, Brad
ley Geol. Field Sta. Drury CoiL Bull. 1, pt. 1, p. 14, 19, 41. 

Named for exposures at Winoka, Greene or Christian County. 
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Winona Amygdaloid1 (in Central Mine Group) 

Precambrian (Keweenawan) : Northern Michigan. 

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

Named for occurrence in Winona mine, Houghton County. 

Winona Conglomerate1 (in Bohemia Range Group) 

Precambrian (Keweenawan): Northern Michigan. 

Original reference: A. C. Lane, 1911, Michigan Geol. and Biol. Survey Pub. 
6, geol. ser. 4, p. 547, 563, 566, 576, 982, :fig. 42. 

Named for occurrence in Winona mine, Houghton County. 

Winona Flow1 

Precambrian (Keweenawan): Northern Michigan. 

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

Named for occurrence in Winona mine, Houghton County. 

Winona Sand or Formation (in Claiborne Group) 

Winona Sand Member (of Lisbon Formation) 1 

Eocene, middle : Mississippi. 
Original reference: E. N. Lowe, 1919, Mississippi Geol. Survey Bull. 14, p. 

73. 

E. P. Thomas, 1942, Mississippi Geol. Survey Bull. 48, p. 28-33. Most 
authors have considered Winona greensand to be a member of either the 
Tallahatta or Lisbon formation. It is herein raised to formational rank. 
Overlies Neshoba sand member (new) of Tallahatta formation; underlies 
Zilpha shale. Thickness commonly 25 feet in general vicinity of type 
locality. 

F. S. MacNeil, 1947, U.S. Geol. Survey Oil and Gas Inv. Prelim, Chart 29. 
Correlation chart shows Winona formation in Claiborne group. Under
lies Zilpha clay; overlies Tallahatta formation, either Holly Springs 
sand member, Basic City shale member, or Neshoba sand member. 

Named for development at Winona, Montgomery County. 

Winooski Marble1 or Dolomite 

Lower Cambrian: Northwestern Vermont. 
Original reference: Edward Hitchcock, 1861, Rept. Geol. Vermont, v. 1, p. 

329. 

W. M. Cady, 1945, Geol. Soc. America Bull., v. 56, no. 5, p. 525, 532, 534. 
Winooski dolomite restricted to dolomitic beds in Winooski Falls or 
Winooski village in Colchester Township. Localities near Malletts Bay, 
in vicinity of Ethan Allen Park in Burlington, and along lower Winooski 
River are in a distinctly lower stratigraphic zone. Thickness difficult to 
determine because faunal zone that must exist between top of formation 
and beds of Upper Cambrian age is not accompanied by recognized litho
logic break. Top of Winooski has never been identified. For mapping 
purposes, top of formation is placed beneath lowest beds of typical 
Upper Cambrian Danby quartzite. Lower limit of formation also in
distinct. Lower contact (with Monkton quartzite) is mapped through 
points where, passing down section, quartzite beds over 1 foot thick and 
separated by less than 25 feet begin to appear. Thickness: 100 to 150 
feet on east slope Snake Mountain; about 600 feet at Brandon; at least 
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800 feet at Pittsford ; about 350 feet on north sl.ope of Snake Mounta,in on 
Buck Mountain. 

A. B. Shaw, 1958, Geol. Soc. America Bull., v. 69, no. 5, p. 536. Discussion 
of St. Albans area, northwestern Vermont. Name Winooski abandoned 
in area. Rocks that are here assigned to Dunham dolomite have been 
known in this area as Winooski marble. Cady (1945) has shown that 
name Winooski has been applied to two distind units and has restricted 
name to the younger of the two, which is above Monliton quartzite, a 
formation in west-central Vermont. The Winooski, as thus restricted, is 
not present in St. Albans area but is represented by its equivalent, Rugg 
Brook dolomite. 

Named for exposures along Winooski River in Burlington, Chittenden 
County, where the marble was first quarried. 

tWinslow Formation1 

Pennsylvanian: Northwestern Arlmnsas and northeastern Oklahoma. 

Original reference: G. I. Adams, 1904, U.S. Geol. Survey Prof. Paper 24, p. 
29. 

C. W. Wilson, Jr., 1935, Am. Assoc. Petroleum Geologists Bull., v. 78, no. 4, 
p. 511. Rocks mapped in Muskogee County, Okla., as Winslow formation 
on State geological map have been subdivided into units herein designated 
as Atoka, Hartshorne, McAlester, and Savannah formations, and lower 
part of true Boggy shale. 

Named for exposures in and around Winslow, .Ark. 

Winslow Member (of Moenkopi Formation) 

Lower Triassic: Northeastern Arizona. 

E. D. McKee, 1951, New Mexico Geol. Soc. Guidebook 2d Field Conf., p. 86, 
87 (fig. 1). Composed largely of light-colored (gray) siltstones and 
mudstones with considerable bedded gypsum. Contrasts strongly with 
red-colored overlying Holbrook member and underlying Wupatki member 
(new) and in slope-forming tendencies. Thiekness over 50 feet. 

In Winslow-Holbrook area. 

Winslow shale1 

Lower Triassic : Northern Arizona. 

Original reference: C. R. Keyes, 1922, Pan-Am. Geologist, v. 38, p. 250, 
339. 

Exposed in Rio Chiquito Colorado Valley, at mouth of Rio Puerco, Navajo 
and Coconino Counties. Derivation of name not stated. 

Winsor Formation 

Winsor Formation (in San Rafael Group) 

Upper Jurassic : Central Southern Utah. 

H. E. Gregory, 1948, Geol. Soc. America Bull., v. 59, no. 3, p. 235; 1950, 
U.S. Geol. Survey Prof. Paper 220, p. 49 (fig:. 25), 51 (table), 96-98, pl. 5. 
Consists of sandstone and very subordinate conglomerate. Bulk is un
broken series of horizontal white or yellow-white beds characterized by 
regularity of stratification and consistency of texture and composition. 
Few beds are more than 2 feet thick-most of them measured in inches
except in uppermost 50 feet where continuity is broken by inclusion of 
lenses of extraneous material. Thickness 180 to 300 feet in Zion Park 
region; 450 to 800 feet in Paria Valley. Unconformably underlies 
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Dakota ( '!) sandstone ; unconformably overlies Curtis formation of San 
Rafael group. No fossils found. Provisionally classed as Jurassic. 

C. T. Snyder, 1952, Utah Geol. Soc. Guidebook 7, p. 12. Included in San 
Rafael group. 

R. R. Kennedy, 1960, Brigham Young Univ. Research Studies, Geology Ser., 
v. 7, no. 4, p. 24, 25, 26, geol. map. Unconformably underlies Tushar 
conglomerate (new) in Tushar Range, Piute County. 

Name derived from ·winsor, the original settlement at Mount Carmel, Kane 
County. Present in upper Virgin Valley, Orderville Gulch, Muddy Creek, 
Flume Canyon, and eastward along Gray Cliffs to Paria Valley at Can
nonville. 

Wiu~ton Dolomite1 

Silurian (Albion Series) : Northwe:;tern Illinois and northeastern Iowa. 

Original reference: T. E. Savage, 1914, Am. Jour. Sci., 4th, v. 38, p. 34-37. 

C. K. Swartz and others, 1942, Geol. Soc. America Bull., v. 53, no. 4, 
chart 3. Shown on chart as underlying ""\Vaucoma limestone; placed in 
Albion series. 

Named for ""\Vinston, Jo Davie~s County, Ill. 

Winterport (type) Granite 

Age not stated: South-central Maine. 

J. M. Trefethen, 1941, (abs.) Geol. Soc. America Bull., v. 52, no. 12, pt. 2, 
p. 2020. Described as foliated granites. Biotite streaking on foliation 
planes occurs locally. Older than ·waldo granite. 

Crops out in small masses in Bucksport quadrangle. 

Winters Clay (in Allegheny Formation) 1 

Winters underclay member 

Pennsylvanian (Allegheny Series) : Southeastern Ohio. 

[Original reference:] ""Wilber Stout, 1927, Ohio Geol. Survey, 4th ser., Bull. 
31, p. 186-187. 

N. K. Flint, 1951, Ohio Geol. Survey, 4th ser., Bull. 48, p. 42. Considered 
part of Winters cyclothem (Allegheny series). Not present in area of 
this report, Perry County. 

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 49 (table 
11), 56. Winters underclay member of Winters cyclothm in report on 
Athens County. Thickness about 1 1h feet. 

First described in Vinton County. 

Winters cyclothem 

Pennsylvanian (Allegheny Series) : Ohio. 

N. K. Flint, 1951, Ohio Geol. Survey, 4th ser., Bull. 48, p. 40, 42. Winters 
clay and coal are only representatives of Winters cyclothem in area 
studied. Occurs above Ogan cyclothem and below Clarion cyclothem. 

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 49 (table 7), 
56. Incomplete in Athens County [this report]. Includes Winters shale 
(or) sandstone members and Winters coal and underclay members. 
Occurs above Ogan cyclothem and below Clarion cyclothem. Allegheny 
series. 
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Named for Winters coal. Orton (1884, Ohio Geol. Survey, v. 5, Econ. 
geology) first used .name Winters for coal in vicinity of McArthur, Vinton 
County. 

Winters shale and (or) sandstone member 

Pennsylvanian: Eastern Ohio. 

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 49 (table 
11), 56. Member of Winters cyclothem in report on Athens County. 
Thickness less than 2 feet. Allegheny series. 

Winterset Limestone Member (of Dennis Limestone) 

Winterset Limestone (in Kansas City Group) 1 

Winterset Limestone Member (of Hogshooter Limestone) 

Winterset Limestone Member (of Kansas City Formation) 

Upper Pennsylvanian (Missouri Series) : ·western Iowa, eastern Kansas, 
northern Missouri, southeastern Nebraska, and northeastern Oklahoma. 

Original reference: J. L. Tilton, 1897, Iowa Acad. Sci. Proc., v. 4, p. 48-54. 

M. C. Oakes, 1940, Oklahoma Geol. Survey Bull. 62, p. 44-47; 1952, 
Oklahoma Geol. Survey Bull. 69, p. 59-64. Uppermost member of Hog
shooter formation in Oklahoma. Normally overlies Stark shale member 
but locally overlies Lost City member. Except where Canville, Stark, or 
Lost City members are present, ·winterset lies on Coffeyville ::~trata; 

underlies Nellie Bly formation. 

R. C. Moore, 1948, Am. Assoc. Petroleum Geologists Bull., v. 32, no. 11, p. 
2031 (fig. 4). Uppermost member of Denni~: formation. Overlies Stark 
shale member; underlies Fontana shale member of Cherryvale formation. 
In Oklahoma, member of Hogshooter limestone. This is classification 
agreed upon by State Geological Surveys of Iowa, Kansas, Missouri, Ne
braska, and Oklahoma, May 1947. 

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15, 
p. 27, fig. 5. Winterset, at type section, is composed of massive upper 
unit commonly containing brown chert nodules changing to thin-bedded 
basal section. Shalley zone 4 feet from top has abundance of fusulinid 
Tritioites irreg1tlaris. Thickness about 12 feet. Overlies Stark shale 
member; underlies Fontana shale member of Cherryvale formation. 

Named for exposures at Winterset, Madison County, Iowa. 

'Vinthrop Phyllite 

Silurian : Southwestern Maine. 

L. W. l!..,isher, 1941, Geol. Soc. America Bull., v. 52, no. 1, p. 130, pl. 1, table 
1 (facing p. 112). Described as quartz-biotite phyllite. Chloritoid and 
garnet-staurolite facies are recognized. In middle-grade metamorphic 
zone. Overlies Androscoggin formation. 

Type locality: A quarter mile northwest of village of Winthrop, Kennebec 
County. Other outcrops located along railroad on west side of Lake 
Marancook half mile north of village. 

~inthrop Sandstone1 

Upper Cretaceous: Central northern 'Vashington. 

Original reference: I. C. Russell, 1900, U.S. Geol. Survey 20th Ann. Rept., 
p1 • 2, p. 100-137. 
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J. D. Barksdale, 1948, Northwest Sci., v. 22, no. 4, p. 165, 167-169. De
scribed in Methow quadrangle. Conformably overlies Virginian Ridge 
formation (new) ; conformably underlies Midnight Peak formation 
(new). Upper Cretaceous. 

Well exposed on north border of Methow Valley about 5 miles northwest 
of Winthrop, Okanogan County. 

Winzeler Shale1 Member (of Howard Limestone) 

Pennsylvanian (Virgil Series) : Southwestern Iowa, eastern Kansas, and 
southeastern Nebraska. 

Original reference: R. C. M'oore, 1932, Kansas Geol. Soc. Guidebook 6th 
Ann. Field Conf., p. 20, 94, 96. 

R. C. Moore, 1949, Kansas Geol. Survey Bull. 83, p. 170 (fig. 34), 174. 
Bluish-gray or yellowish and clayey to calcareous shale. About 3 to 8 
feet thick. Underlies Utopia limestone member; overlies Church lime
stone member. Recognizable from Nebraska and Iowa southward to 
Oklahoma, but locally, where Utopia limestone disappears, 'the ·winzeler 
cannot be differentiated from White Cloud shale. 

G. E. Condra, 1949, Nebraska Geol. Survey Bull. 16, p. 19. Occurrence, 
southeastern Nebraska, southwestern Iowa, and northwestern Missouri, 
and southward into Kansas. 

Type locality: Winzeler Farm, sec. 4, T. 26 S., R. 11 E., Greenwood County, 
Kans. 

Wiota Gravels 

Pleistocene: Northwestern Montana. 

R. B. Colton, 1955, U.S. Geol. Survey Geol. Quad. Map GQ-67. N!tme ap
plied by Jensen (1951, U.S. Geol. Survey Open-File Rept.) to preglacial 
gravels deposited later than Flaxville gravel. Consist of well-rounded 
fragments of very fine- to medium-grained quartzite. Large part of unit 
is sand; lenses of silt and clay are present locally. Vary laterally from 
deposits that consist entirely of sand to those that contain coarse gravel. 
Commonly reddish brown. Thickness 1 to 30 feet ; commonly 10 to 15 
feet; at 1\7 olf Point 26 feet. Overlie rocks ranging in age from Upper 
Cretaceous to Miocene or Pliocene. In vicinity of 'Volf Point, overlie 
Bearpaw shale, Fox Hills, Hell Creek, and Fort Union formations, and 
Flaxville gravel. Capped by till as much as 20 feet thick. 

Area of this report is ·wolf Point quadrangle. Jensen used name in area 
25 miles to west. To\vn of 1\7iota is in Valley County. 

Wisconsin Glaciation, Drift, Till 

Wisconsinan Stage 

"Wisconsin stage of glaciation1 

Pleistocene : North America. 

Original reference: T. C. Chamberlain, 1894, in James Geilde, The Great . 
Ice A.ge, 3d eel.: London, Edward Stanford, p. 754-775. 

J. C. Frye and A.. B. Leonard, 1952, Kansas Geol. Survey Bull. 99, p. 123-
140. Five substages ( subages) of Wisconsinan recognized in Kansas: 
Iowan, Tazewellian. Bradyan, Caryan, and Mankatoan. Four of these 
substages are characterized by glacial advance and retreat and are based 
on type localities in Mississippi Valley region. The Bradyan is intergla
cial interval. Wisconsinan follows Sangamonian stage and is followed by 
Recent stage. 
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J. C. Frye and A. B. Leonard, 1955, Am. Jour. Sci., v. 253, no. 6, p. 358-364. 
Bradyan interglacial interval is most significant break in sedimentation 
in Midcontinent region during post-Sangamonian time. Correlation of 
deposits in this interval with those of Upper Mississippi Valley ·wiscon
sin is still tenuous and debatable. Provincial classification of post
Sangamonian time into Scandian, Bradyan, and Almenan sub-ages is 
proposed for use in Midcontinent region. 

T. N. V. Karlstrom, 1956, U.S. Geol. Survey Bull. 1021-J, p. 304-330. Pro
posed that the Cochrane be considered a Vvisconsin event of substage 
ranlc 

H. R. "\"Vanless, 1957, Illinois Geol. Survey Bur. 82, p. 174-177. Wisconsin 
glaciation consisted of five successive glacial advances : Farmdale (old
est), Iowan, Tazewell, Cary, and Mankato. None of the glaciers reached 
area of this report although the Tazev;rell came ·within less than 2 miles of 
Glasford quadrangle. First and second glaciations are recorded by wide
spread loesses and the next three by glacio-fluvial, alluvial, or lacustrine 
deposits in Illinois Valley and its tributaries. Pleistocene epoch. 

l\f. M. Leighton, 1957, Jour. Geology, v. 65, no. 1, p. 108-109. Discussion of 
Cary--Mankato-Valders problem. Wisconsin stage classified as follows 
(ascending) : Farmdale, Iowan, Tazewell, Cary, Mankato, and Valders 
substages. Cochran[e] excluded from clas.sification because it is con
sidered that it represents a minor incident in final climactic adjustment 
to present interglacial stage, the Recent. 

V. C. Shepps and others, 1959, Pennsylvania Geol. Survey, 4th ser., Bull. 
G-32, p. 22-46. Ice advanced into northwes-tern Pennsylvania five times 
during Wisconsin age. Advances occurred at least once during ~razewell 
substage and four times during Cary substag·e. 

J. C. Frye and H. B. Willman, ]960, Illinois Gool. Survey Circ. 285, p. 1-16. 
Revised time-stratigraphic classification of Wisconsinan stage of Lake 
Michigan lobe as used by Illinois Geological Survey consists of following 
substages (descending) : Valderan, Twocrt~ekan, Woodfordian (new), 
Farmdalian, and Altonian (new). Extrapolation from presently avail
able radiocarbon dates suggests that Wisconsinan time started 50,000 to 
70,000 radiocarbon years ago and termina~ed nbout 5,000 radiocarbon 
years ago. More than half this time falls within Altonian substage. New 
rock-stratigraphic names introduced are Roxana silt, Morton loess, and 
Richland loess. In terms of stratigraphic sequence, stage includes all 
deposits above Sangamon soil and below Recent alluvium. Although 
this expands definition of stage to include- deposits now known to be 
older than type Farmdale loess, these deposits bad previously been in
cluded in the Wisconsinan. Former classification of stage as used by 
Illinois Geological Survey was (descending:) Mankato, Cary, Tazewell, 
Iowan, and Farmdale. 

M. M. Leighton, 1960, Jour. Geology, v. 68, no. 5, p. 529-552. Wisconsin 
stage is classified on basis of stratigraphy into six glacial substages 
(ascending) : Farmdale, Iowan, Tazewell, Cary, Manka to, and Valders. 
In this paper, names are proposed for the interglacial substages not 
previously designated, completing sequenee as follows (ascending) : 
Farmdale (glacial), Farm Creek (new), Iowan (glacial), Gardena 
(new), Tazewell (glacial), St. Charles (new), Cary (glacial), Bowman
ville (new), Mankato (glacial), Two Cr•~eks, and Valders (glacial). 
Paper also gives consideration to other classifications, including one 
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,proposed by Frye and "Willman (1960). Author [Leighton] does not 
agree with Frye and Willman. 

tWisconsin Valley Slates1 

Precambrian (Huronian) : Central northern Wisconsin. 
Original references: C. R. Van Hise, 1892, U.S. Geol. Survey Bull. 86, 

pl. 3, map; 1892, U.S. Geol. Survey Mon. 19, pl. 1, map. 

Upper part of Wisconsin River. 

Wiscoy Sandstone Member (of Java Formation) 

Wiscoy Member (of Chemung Formation) 

Wiscoy Shale or Sandstone?-

Upper Devonian: Western and west-central New York. 

Original references: J. M. Clarke, 1897, Ann. Rept. State Engineer and Sur
Yeyor, p. 737; 1899, New York State Mus. 16th Ann. Rept., p. 31-41. 

J. F. Pepper and Wallace de Witt, Jr., 1950, U.S. Geol. Survey Oil and 
Gas Prelim. Inv. Chart 37. Referred to as Wiscoy sandstone. At type 
locality, composed largely of massive greenish-gray silty mudstones and 
some argillaceous limestones. East of type locality, in vicinity of Ark
port, Wiscoy is mainly greenish-gray siltstones and some medium-bedded 
sandstones. Intertongues with Hanover shale. 

J. F. Pepper and Wallace de Witt, Jr., 1951, U.S. Geol. Survey Oil and 
Gas Inv. Chart OC-45. From Franklin Gulf eastward, an expanding 
wedge of Wiscoy sediments underlies Perrysburg formation (new). 

I. H. Tesmer, 1955, New York State Mus. Sci. Service Circ. 42, p. 10 (fig. 1). 
Considered member of Chemung formation. 

Wallace de Witt, Jr., 1960, Am. Assoc. Petroleum Geologists Bull., v. 44, 
no. 12, p. 1935-1936. Wiscoy sandstone redefined as member of Java 
formation (new). In type section of the Java, the Wiscoy is represented 
by several beds of medium-gray to medium-greenish-gray argillaceous 
:siltstone ·and silty mudrock in upper 15 feet of Hanover shale member. 
Wiscoy thickens to east as gray shale and mudrock of Hanover shale 
member intertongue at successively older stratigraphic horizons with 
medium-gray and medium-greenish-gray silty mudrock, siltstone, and 
very fine grained sandstone. East of central Wyoming County, upper 
contact of Wiscoy is clearly marked at most places by black or brownish
black shale of Dunkirk member of Perrysburg formation. 

Typically exposed in valley of Wiscoy Creek at Wiscoy, Hume Township, 
Allegany County. 

Wise Formation 

Wise Formation (in Pottsville Group) 11 

Middle Pennsylvanian: Southwestern Virginia and southeastern Kentucky. 

Original reference: M. R. Campbell, 1893, U.S. Geol. Survey Bull. 111, 
p. 28, 34. 

H. R. Wanless, 1946, Geol. Soc. America Mem. 13, p. 72-75. 
County, formation includes coals from High Splint (above) 
Dorchester; underlies Harlan sandstone; overlies Gladeville 
Addington sandstone occupies interval between Clinton and 
coals. 

Named for Wise County, Va. 

Wise Lake Formation (in Galena Group) 
Middle Ordovician : Northern Illinois. 

In Wise 
at top to 
sandstone. 
Addington 
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J. S. Templeton and H. B. Willman, 1952, Tri-State Geol. Soc. Guidebook 

16th Ann. Field Conf., p. 6, figs. 3, 15B. Massively bedded dolomite, 
pure in upper part, slightly argillaceous in lower part. Thickness about 
90 feet. Comprises (ascending) Stewartvilh~ and Sinsinawa members. 
Shown on columnar section as underlying Dubuque formation and over
lying Dunleith formation (new). 

Occurs in Dixon-Oregon area. 

Wisenor Formation 

Lower Cretaceous: West-central California. 

L. I. Briggs, Jr., 1953, California Div. Mines Bull. 167, p. 12 (fig. 2), 20-22, 
pls. 1, 2, 3, 4. Dark shale and thin hard carbonaceous sandstone. Thick
ness about 1,800 feet. Lies between ]j-,ranciscan rocks of Ortigalita 
thrust and basal conglomerate of Panoche formation. Angular dis
cordance exists between the Wisenor where strikes of the two formations 
differ, but everywhere the angle of dip of tb.e formations is steep and 
approximately the same. Beds were originally included in Panoche 
formation by Anderson and Pack ( 1915). Taliaferro ( 1943, Am. Assoc. 
Petroleum Geologists Bull., v. 27, no. 2) placed them in Shasta group on 
basis of lithology and stratigraphic position. 

Named for exposures in "'\-Visenor Hills. Area of report is Ortigalita Peak 
quadrangle, which is in the Coast Ranges ;bordering the San .Joaquin 
Valley, about 5 miles south of Los Banos. 

Wise Ridge Coal Member (of Spoon Formation} 

Pennsylvanian: Southeastern Illinois. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 
33. 46 (table 1), 64, pl. 1. Proposed for coal formerly called Stonefort 
in order to restrict that name to Stonefort limestone. Thickness about 
1 foot. Stratigraphically above Mount Rorah coal member (new) and 
below Stonefort limestone member. Presentation of new rock-strati
graphic classification of Pennsylvanian of Illinois. Cyclical classification 
retained but is entirely independent of rock-stratigraphic classification. 

Type locality: NE:14SE14 sec. 25, T. 10 S., R. 4 E., Williamson County. 
Named for Wise Ridge, about 3 miles west ·Of town of Stonefort. 

Wishbone Formation 

Eocene: South-central Alaska. 

T. G. Payne, 1955, U.S. Geol. Survey Misc. Geo1. Inv. Map I-84. Name 
appears only on correlation chart. Paleocene ( ?) . Nonmarine formation 
in Matanuska Valley. 

F. F. Barnes and T. G. Payne, 1956, U.S. Geol. Survey Bull. 1016, p. 13, 
18-19, pls. 1, 2. Predominantly conglomerate composed of pebbles, 
cobbles, and a few boulders in sandy matrix. Includes numerous len
ticular beds of sandstone, generally crossbedded and ranging in thick
ness from a few inches to 40 feet, and a few small lenses of silty 
claystone. Maximum thickness at least 1,850 feet. Overlies Chickaloon 
formation with gradational contact; unconformably underlies 'rsadaka 
formation (new). Represents lower conglom4~ratic beds in 1Vishbone 
Hill district, mapped as Eska conglomerate by Martin and Katz (1912). 
Probably Paleocene, or possibly early Eocene ln age. 

U.S. Geological SurYey currently designates the age of the ·wishbone as 
Eocene on the basis of a study now in progress. 



4274 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

Named for exposures on Wishbone Hill, Wishbone Hill district, Matanuska 
coal field. 

·wiskanian series 

Cretaceous (Cretacic) : Northwestern Kansas and eastern Colorado. 
C. R. Keyes, 1941, Pan-A.m. Geologist, v. 75, no. 5, p. 369-371. Term 

proposed for great section of dark shales usually called vaguely and 
erroneously the Pierre formation. T'hickness about 1,000 feet. Covers 
large but indefinite part of median portion of Assiniboine centrum 
shales, which itself is not really a stratigraphic unit of any rank, but a 
term applied to great central filling of Cordillera geosyncline. 

Name derived from a way-station in \Vallace County, Kans. 

Wissahickon Schist1 or Formation1 

Wissahickon Gneiss 
Lower Paleozoic(?) (Glenarm Series) : Southeastern Pennsylvania, Dela

ware, northern Maryland, and Virginia. 
Original reference: F. Bascom, 1902, Maryland Geol. Survey Cecil County 

Rept., p. 104-108. 
R. 0. Bloomer, 1939, Virginia Geol. Survey Bull. 51-F, p. 141-145. In 

Hanover County, Wissahickon granitized gneiss is intruded by Petersburg 
granite. Wissahickon underlies Triassic sediments. 

A. W. Postel, 1940, ( abs.) Geol. Soc. America Bull., v. 52, no. 12, pt. 2, 
p. 2004-2005. Igneous. rocks in Wissahickon schist in Philadelphia 
region owe their origin to two types of magmatic activity: definite 
magmatic intrusions into \Vissahickon schist, and hydrothermal replace
ment of Wissahickon by potash and soda-rich intrusions. The meta
gabbro, the Springfield aplitic granodiorite (new), and Ridley Park 
granodiorite (new) are products of magmatic intrusion. Age of Wissa
hickon is in doubt. 

A. J. Stose and G. W. Stose, 1944, U.S. Geol. Survey Prof. Paper 204, p. 
39-42, 52, 54, pl. 1. Formation described in Martie overthrust block in 
Hanover-York district, Pennsylvania, where it is an oligoclase-biotite
muscovite schist. This schist lies on southeast side of Peters Creek 
quartzite. On northwest side of this quartzite, there is belt of albite
chlorite-muscovite schist regarded as different metamorphic facies of Wis
sahickon formation. This albite-chlorite schist occupies most of south
eastern part of district. 'l,he Wissahickon lies southeast of Marburg 
schist and contains infolds of metabasalt. Precambrian ( ?) Glenarm 
series. Precambrian age of Glenarm series not proved. 

Judith " 7eiss, 1949, Geol. Soc. America Bull., v. 60, no. 10, p. 1689-1726. 
Report deals with structure, petrology, and metamorphism of Wissa
hickon schist in and near Philadelphia. Area under consideration is 
35 miles long and 8 miles wide, and extends from Morrisville, Pa., on 
Delaware River, west ~to Darby Creek in Delaware County. Paleozoic 
rocks and Baltimore gneiss form northern botmdary and Delaware 
River southern boundary. Formation is called Wissahickon schist in 
order to avoid cumbersome phrase "schist and gneiss," and because 
prevalent structure is schistose. Name applies to those recrystallized 
dominantly pelitic rocks that are south of Cream Valley-Huntingdon 
Valley fault and Rosemont fault and that extend southwest into Dela
ware and Chester Counties. Deposits of unconsolidated clays, sand, 
and gravels of Cretaceous, Tertiary, and Quaternary age overlap 
Wissahickon schist to the southeast of area studied. Overlap extends 
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west of Delaware River. Schist is exposed along major streams and 
at altitudes above 100 feet; small isolated patches of gravel cover 
schist up to altitudes as high as 400 feet. On the north and northwest, 
Cream Valley-Huntingdon Valley and Rosemont faults separate schist 
from Precambrian Baltimore gneiss ancl Paleozoic sediments. These 
sediments are Cambro-Ordovician limestone that underlies Huntingdon 
Valley, Wissahickon, and Cambrian Chickies quartzite that crops out 
between Somerton and Edge Hill. Baltimore gneiss is olller than 
Wissahickon schist. However, since in this region a high-angle thrust 
fault separates schist from northern bord,eriug rocks, stratigraphic 
relation between schist and Paleozoic sediments is not clear. Age not 
certain. 

R. 0. Bloomer, 1950, Am. Jour. Sci., v. 248, no. 11, p. 753-783. In places, 
there appears to be complete section between Catoctin in the Blue Ridge 
and Wissahickon in the~ Piedmont of central Virginia. No continuous 
faults, including Martie overthrust, have been identified. Catoctin is not 
everywhere separated from Wissahickon or Lynchburg from Wissahickon 
by faults. ~Wissahickon is herein interpreted as Paleozoic in age and at 
least partly equivalent to Lower Cambrian Chilhowee group of Ap
palachian geosyncline. 

J. W. Frondel, 1951, (abs.) Geol. Soc. America Bull., v. 62, no. 12, pt. 2, 
p. 1550. Recent work suggests that vVissahielwn schist at Philadelphia 
is higher grade metamorphic equivalent of pbyllitic rocks lying to north
west. The phyllite, in normal stratigraphic sequence with other 
Paleozoic rocks, is Cambro-Ordovician or possibly Cambrian. Assign
ment of Wissabickon schist to Paleozoic does not seem valid. 

W. C. Rasmussen and others, 1957, Delaware Geol. Survey Bull. 6, v. 1, 
p. 102-104, pl. 3. Mapped in northern Delaware. Glenarm series. 
Precambrian(?). 

A. W. Postel and H. W. Jaffe, 1957, Pennsylvania Acad. Sci. Proc., v. 31, 
p. 120-123. Study indicates that lead-alpha ages of zircon of Wissa
hickon schist are older than those of Swarthmore granodiorite (new) 
and related rocks, and that all ages are younger than Precambrian. 
Swarthmore replaces preoccupied name Springfield granodiorite. 

P. W. Choquette, 1960, Geol. Soc. America :Bull., v. 71, no. ·7, p. 1029 
(table 1). In Cockeysville area, Maryland, Wissahickon formation 
overlies Cockeysville formation with contact gradational. Glenarm 
series. Pre-Silurian. 

Carlyle Gray and others, 1!)60, Geologic map oE Pennsylvania (1 :250,000) : 
Pennsylvania Geol. Survey, 4th ser. Wissahickon formation mapped as 
probnbly Lower Paleozoic. 

Named from Wissahickon Creek, in Philadelphia, Pa. 

Witnet Formation1 

Miocene, pre-middle: Southern California. 

Original reference: J. P. Buwalda., 1934, Pan-Am. Geologist, v. 61, no. 4, 
p. 310. 

J. P. Buwalda and G. E. J.Jewis, 1955, U.S. Geol. Survey Prof. Paper 264-G, 
p. 147. Consists mainly of alternate beds of coarse gray arkose, locally 
bouldery, and dark sanely shale; probably of continental origin. Thick
ness not more than 4,000 feet. Strata stE'eply tilted and partly over
turned. Neither top nor base exposed; at lower contact, granitic base
ment rocks are thrust over formation, and ~roungest beds are covered by 
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gently dipping Miocene strata that overlies upper part of Witnet with 
strong angular unconformity. Type section designated; derivation of 
name given. 

Type section: Lower Oil Canyon about 1 mile above its junction with 
Cache Creek; NW1,4 sec. 13, T. 32 S., R. 34 E., Mojave quadrangle; 
Tehachapi quadrangle, Kern County. Named from Witnet Ridge north 
of lower Oil Canyon. 

Witt 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), 71, pl. 1. Name applied to coal member stratigraphically 
above Flat Creek coal member (new) and below Coffeen limestone 
member (new). Mainly gray limestone with some gray shale. Thick
ness about 1 foot. Name credited to H. ,J. Gluskoter. Presentation of 
new rock-stratigraphic classification of Pennsylvanian of Illinois. Cycli
cal classification retained but is entirely independent of rock-strati
graphic classification. 

Type locality: NE14NW1,4SE 1,4 sec. 7, T. 8 N., R. 2 W., Montgomery 
County. Exposed about 6lh miles due south of town of Witt. 

Witt cyclothem (in Bond Formation) 

Pennsylvanian: Southwestern Illinois. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 43, 
53 (table 2), 70, pl. 1. Uppermost cyclothem in formation in area. 
Occurs above Flat Creek cyclothem. Name credited to H. J. Gluskoter 
(unpub. ms.). Presentation of new rock-stratigraphic classification of 
Pennsylvanian strata in Illinois; cyclical classification is independent of 
rock-stratigraphic classification. 

Typ{' locality: East bank of East Fork, Shoal Creek, NE 1.4NW1,4 SE1,4 sec. 
7, T. 8 N., R. 2 W., Montgomery County. Named from village of Witt, 
6 miles north of type outcrop. 

Witten Limestone 
Middle Ordovician: Southwestern Virginia and northeastern Tennessee. 

B. N. Cooper and C. E. Prouty, 1943, Geol. Soc. America Bull., v. 54, no. 6, 
p. 841-843, 877-879, 884 (fig. 3), pl. 5. In Tazewell County, strata 
embraced by Chazyan and Black River groups of Butts (1940, Virginia 
Geol. Survey Bull. 52, pt. 1) are subdivided into (ascending) 29 zones. 
Name Witten limestone is proposed for zones 22 through 25, or upper 
laminated limestone, fourth calcilutite, Oryptoplwa,gmus beds, and 
Oamarooladia beds. Average thickness 100 feet. Intertongues with 
underlying Bowen formation (new) ; northeast of Five Oaks, Marys 
Chapel, and Thompson, lies disconformably on Wardell or Gratton lime
stone (both new). Underlies Moccasin formation. Corresponds to part, 
and locally to all, of Lowville limestone or Lowville limestone facies of 
Lowville-Moccasin formation as defined by Butts (1941, Virginia Geol. 
Survey Bull. 52, pt. 2) . 

C. E. Prouty, 1946, Am. Assoc. Petroleum Geologists Bull., v. 30, no. 7, 
p. 1172-1176. Geographically extended into northeastern Tennessee. 
Locally, in Cumberland Plateau, calcilutite zone attains thickness of 
more than 500 feet. 
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Type seetion: Along State Highway 16 about one-fourth mile north of 
County Road 604, Tazewell County, Va. Name derived from Witten 
Valley Church. 

Wittenberg Conglomeratet 

Wittenberg Conglomerate Member (of Katsberg Redbeds) 

Upper Devonian: Southeastern New York. 

Original reference: G. H. Chadwick, 1935, Am. Jour. Sci. 5th ser., v. 29, 
no. 170, p. 140. 

G. H. Chadwick, 1944, New York State Mus. Bull. 336, p. 135. Termed 
member of Katsberg redbeds. Described as white-looking and pebbly 
beds consisting of gray to "white" sandstones or flagstones with small 
amounts of red shale and red or reddish sandstones. Quartz pebbles 
common especially in "white" layers. Thiekness about 1,250 feet on 
Hunter Mountain. Overlies Stony Clove sandstone member; underlies 
Slide Mountain conglomerate. Unit occurs about 800 feet stratigraphi
cally below top of Katsberg as exposed on Slid(~ Mountain. Beds are in 
Pocono facies and have been called "Pocono", but are older than Pocono 
beds of Pocono Mountains in northeastern Pennsylvania. 

Best exposed on summit of Wittenberg in Catskill Mountains. 

Wittenberg shaleJ. 

Middle Devonian : Southeastern Missouri. 

Original reference: C. Keyes, 1915, Iowa Acad. Sci. Proc., v. 22, p. 253. 

Probably named for Wittenberg, Perry County. 

Wizard Wells Limestone (in Graford Formation) 1 

Pennsylvanian : Central northern Texas. 

Original reference: J. M. Armstrong and G. Scott, 1930, Texas Bur. Econ. 
Geology map of Wise County. 

In Wise County. 

Woburn Formation1 

Precambrian : Eastern Massachusetts. 

Original reference: L. La1I'orge, 1932, U.S. Geol. Survey Bull. 839. 

Named for good exposures in southwestern part of Woburn, Middlesex 
County. 

Wolcott Limestone (in Clinton Group) 

Wolcott Limestone Member (of Clinton Formation) 1 

Middle Silurian: Central and western New York, and Ontario, Canada. 

Original reference: J. M. Clarke, 1906, New York State Mus. 2d Rept. Dir. 
Sci. Div., 1905, p. 12. 

Tracy Gillette, 1940, New York State Mus. Hull. 320, p. 63-68. Formation 
in Clinton group. In Clyde and Sodus Bay quadrangles, overlies Sodus 
shale; underlies Wolcott Furnace iron orE·. Consists of limestones and 
interbedded shales. Thickness about 20 feet. Base taken as lowest 
Pentamerns-bearing beds. 

R. E. Griswold, 1950, New York State Water Power and Control Comm. 
Bull. GW-29, p. 13. Referred to as member of Clinton formation. In 

77 4-954-vol. 3----'6'6'----88 
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Wayne County 15 feet thick; overlies Sodus shale member and underlies 
·williamson shale member. 

Named for Wolcott, ·wayne County, N.Y. 

Wolcott Furnace iron ore1 (in Clinton Group) 

Midclie Silurian: Central New York. 

Original reference: G. H. 'Chadwick, 1918, Geol. Soc. America Bull., v. 29, 
p. 327-368. 

Tracy Gillette, 1947, New York State Mus. Bull. 341, p. 13, 70-72, 93. 
Name used for all dominantly hematitic formations at top of lower 
Clinton group to avoid multiplicity of names. Includes Verona iron ore 
of Chadwick (1918). Dominantly fossiliferous at type locality. Has 
high calcareous content which varies noticeably between layers. At top 
is a thin clark-gray sandy layer with abundant phosphatic nodules. 
Total thickness about 1 foot. Traced westward from type locality to 
Second Creek where consists of 18 inches of hematitic limestone and 
shale. At center is a highly calcareous layer with relatively high con
centration of iron; remainder of unit contains only scattered oolites of 
hematite. Upper limit sharp and well defined. In 'Vayne County, thin 
conglomeratic sandstone separates unit from vVilliamson shale above; 
contact with underlying vVolcott limestone everywhere gradational. Type 
locality described. 

Type locality: In bed of Wolcott Creek at old Wolcott Furnace, 1 mile 
north of V\7olcott village, Wayne County. 

'Volf formation1 

Precambrian: Southern British Columbia, Canada, and northeastern Wash~ 
ington. 

Original reference: R. A. Daly, 1912, Canada Geol. Survey, Dept. Mines 
Mem. 38, map. 

Exposed from Mount Ripple north to headwaters of Wolf Creek, in 'Selkirk 
Mountains, British Columbia. 

Wolf Porphyry1 

Post-Cretaceous: Central northern Montana. 

Original reference: W. H. Weed, 1899, U.S. Geol. Survey Geol. Atlas, Folio 
55. 

F. C. Armstrong, 1957, Econ. Geology, v. 52, no. 3, p. 221. In Little Belt 
Mountains, both Neihart and Flathead quartzites unconformably overlie 
Archean rocks, and locally the Flathead has been intruded by post-
Cretaceous Wolf and Barker porphyries. · 

Forms intrusive mass of Wolf Butte, the peak south of it, and Mixes Baldy, 
east of Barker, Fort Benton quadrangle. 

W olfcamp Formation1 or Series 

Lower Permian : Western Texas and New Mexico. 

Original reference: J. A. Udden, 1917, Texas Univ. Bull. 1753, p. 41, pl. 3. 

P. B. King, 1937, U.S. Geol. Survey Prof. Paper 187, p. 94-97. V\7olfcamp 
is oldest formation of Glass Mountains section and crops out in scattered 
exposures in southern foothills of the mountains. In western part of 
mountains, it rests with strong unconformity on older Paleozoic rocks of 
Marathon basin. To the east, this unconformity is no longer evident, and 
formation rests with no marked difference in dip or strike upon higher 
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members of the Pennsylvanian. Top of formation is everywhere well
marked plane of unconformity, by which it is s•~parated from succeeding 
Leonard formation. Udden (J917) separated the ·wolfcamp from upper
most Pennsylvanian (Gaptank) formation on the basis of fossils of 
Permian aspect collected at type locality. Section at 'Volf Camp, as 
shown by Udden, includes at base shales and limestones of Pennsylvanian 
age, succeeded by 100 feet of shale containing ammonoids described by 
Bose as U ddenites fauna. These in turn are succeeded by a thick-bedded 
limestone which is here considered to be basal bed of Wolfcamp forma
tion. Above this are several hundred feet of shales and thin limestones·, 
which extend up to basal conglomerate of overlying Leonard formation. 
Since original work in the area, the Wolfcamp formation and its fossils 
have been studied by many geologists. Upper part of formation ·has been 
generally considered to be of Permian age, but shale containing U dden'ites 
fauna has been interpreted by some paleontologists as uppermost Penn
sylvanian and by others as lO\vermost Permian. It is here included in 
Gaptank formation and considered to be Pennsylvanian. 'Volfcamp for
mation north of ·wolf Camp is 583 feet thick and consists of lo-wer gray 
limestone member, 49 feet thiek, and upper ~hale member, 534 feet thick. 
Fossils listed at type seetion. 

J. E. Adams and others, 1939. Am. Assoc. Petroleum Geologists Bull., v. 23, 
no. 11, p. 1674-1675, 1677. Permian system divided into four divisions of 
series rank. '\Volfcamp is first and lowest of these divisions. Comprises 
beds that have been referred to as vVolfcamp formation (restricted), 
which is thus raised to series rank. In Glas:3 Mountain, series consists of 
about 600 feet of limestone, limestone conglomerates, and shales. In West 
Texas, Wolfcamp rests with angular unconformity on rocks ranging in 
age from Precambrian to upper Pennsylvanian and is unconformably 
overlain by Leonard series. Characterized by fusulind genera Schwag
erin£b s. s., Pse-udoschwagerina, and Paraschwagerina. Wolfcamp equiva
lents include Hueco formation (restricted) of Diablo Plateau and Abo 
formation of New Mexico. Series in nol'thern Oklahoma, Kansas, and 
Nebraska includes beds from disconformity above Brownville limestone 
up to horizon near top of Herington limestone. Recommended that in 
Oklahoma term Wanette be dropped in favm· of Wolfcamp series. 

P. B. King, 1942, Am. Assoc. Petroleum Geologists Bull., v. 26, no. 4, p. 
55~566, 64~650. Series is not exposed in Guadalupe Monntains but 
comes to surface in Sierra Diablo; here it is represented by Hueco lime
stone. Local representative of series is Wolfcamp formation, which is 
about 600 feet thick and consists of alternating thick beds of shale and 
thin beds of limestone. Base of formation is defined as bottom of gray 
limestone member about 45 feet thick, which lies directly on U ddenites
bearing shale member at top of Gaptank formation. At type locality and 
elsewhere in Glass Mountains, Wolfcamp formation is unconformably 
overlain by Leonard formation of Leonard sel'ies. 

R. 0. Moore and others, 1951, Kansas Geol. Survey Bull. 89, p. 41. Wolf
campian series, formerly called Big Blue series, contains older Permian 
rocks of Kansas. Outcrop thickness in Kansas about 785 feet. 

0. A. Ross, 1959, Washington Acad. Sci. Jour., v. 49, no. 9, p. 299-311. 
Wolfcamp series in Glass Mountains, 'rex., is represented by se
quence of diverse lithologies and includes regional unconformity. 
Detailed study reveals that two formations can be recognized in field and 
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that both units are within "zone of Pseudoschwagerina." Each formation 
has characteristic fusulinid fauna. Nealranch formation (new) embraces 
upper part of beds originally called Wolfcamp by Udden (1917) in Wolf 
Camp Hills and is renamed to retain this widely used name for time
stratigraphic unit, Wolfcamp series. Lenoxhills formation (new) uncon
formably overlies Nealranch formation and is upper formation of Wolf
camp series in Glass Mountains. It was in part included in ·w olfcamp 
formation of King (1931, Texas Univ. Bull. 3080) where it crops out in 
western Glass Mountains and is now known to be present across southern 
escarpment of eastern Glass Mountains, and is lower 200 to 300 feet of 
Hess formation of Udden (1917). Exact placement of top of Pennsyl
vanian system in Glass Mountains has long been major controversy. 
Fusulinid faunas of Cisco (Virgil) age are known from strata as high as 
"grey limestone" of King ( 1931 and 1937). In Wolf Camp Hills, the 
Nealranch (300 to 470 feet thick unconformably) overlies the ''grey 
limestone" and contains oldest Schwagerina and Pse'luloschwagerina 
faunas thus far discovered in Glass Mountains. Boundary between Per
mian and Pennsylvanian systems is taken at this unconformity. The 
"grey limestone" of King (1931) contains youngest Pennsylvanian fauna 
in ·wolf Camp Hills and includes Triticites comptus n. sp., T. ventricosis 
(Moller), T. pinguis Dunbar and Skinner, and T. koschmanni Skinner. 

G. V. Cohee, 1960, Am. Assoc. •Petroleum Geologist Bull., v. 44, no. 9, p. 1578--
1579. U.S. Geological •Survey recognizes two-fold subdivision of Permian 
system and period. The divisions (Lower and Upper series and Early aud 
Late Epochs) coincide as nearly as possible with those recognized in type 
Permian and are drawn according to existing concepts of biotic correla
tion with type sequence. Reference sequence of United States is Permian 
outcrops of northwestern Trans-Pecos Texas (Delaware Mountains, 
Guadalupe Mountains, and Sierra Diablo Mountains) where approximate 
faunal boundary is taken as that between Cherry Canyon and Bell Can
yon formations which are encompassed by Guadalupe provincial series. 
Boundary falls between Word and Capitan formations as recognized in 
Glass Mountains area. ·west Texas provincial series, Wolfcamp, Leonard, 
Guadalupe, and Ochoa, are retained according to current usage. 

C. C. Branson, 1960, Oklahoma Geology Notes, v. 20, no. 9, p. 229-235. Name 
Lyon series (Lyonian epoch) proposed for American standard early 
Permian(?) rocks. Kansas section of rocks of Sakmarian age is com
plete and well exposed over wide and accessible area, including parts of 
Oklahoma and Nebraska. Name Wolfcamp and time term 'Volfcampian 
should not be used in Kansas, Oklahoma, and Nebraska. 

Named for Wolfcamp, site of an old dwelling place, just south of the two 
buttes, located 6~ miles east and 2 miles north of east of Leonard 
Mountain. Wolf Camp Hills are at base of south face of Glass Moun
tains, 12 to 14 miles northeast of Marathon, Brewster County, Tex. 

Wolfcampian Series or Stage 

See Wolfcamp Formation or Series. 

Wolf Creek Conglomerate Lentil (in Oattaraugus Formation) 1 

Wolf Creek Conglomerate (in Conewango Group) 

Devonian: Southwestern New York. 

Original reference: C. S. Prosser, 1892, Rochester Acad. Sci. Proc., v. 2, 
p. 54-57, 64, 93-95. 
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J. G. Woodruff, 1942, New York State Mus. Bull. :::26, p. 54-63. In Wellsville 
quadrangle, conglomerate which is lowest bed carrying Conewangan 
fauna i.s tentatively called Wolf Creek conglomerate member of Catta
raugus. Underlies Salamanca conglomerate member; overlies Germania 
formation. 

G. A. Cooper and others, 1942, Geol. Soc. America Bull., v. 53, no. 12, pt. 1, 
chart 4. Shown on correlation chart as Upper Devonian. 

I. H. Tesmer, 1955, New York State Mus. Sci. S1~rvice Circ. 42, p. 19. Pan
ama and Wolf Creek conglomerates and sandstones are contiguous. Pan
ama has priority; name Wolf Creek is abandoned. 

L. V. Rickard, 1957, New York Geol. Assoc. Guidebook 29th Ann. Mtg., p. 17 
(table 2), 19. Referred to as Wolf Creek conglomerate in Conewango 
group. In Genesee Valley, overlies Germania formation and underlies 
Cattaraugus shales. Average thickness about 30 feet. Upper Devonian; 
Chautauquan series. 

Named for occurrence on ·wolf Creek, west of West Clarksville, Allegany 
County. 

Wolf Creek Dolomite1 (in Arbuckle Group) 

Ordovician : Southern Oklahoma. 

Original reference : C. E. Decker, 1933, Tulsa G(~Ol. Soc. Digest, p. 55-57. 

C. E. Decker, 1939, Geol. Soc. America Bull., v. 50, no. 9, p. 1313. Preoccu
pied name Wolf Creek dolomite replaced by Strange formation. 

C. C. Branson, 1957, Oklahoma Geology Notes, v. 17, no. 11, p. 108. Aban
doned by Oklahoma Geological Survey. Name preoccupied. Unit named 
Wolf Creek by Decker is probably Butterly dolomite. 

Occurs in Arbuckle and Wichita Mountains. 

Wolfe City Sand Member (of Taylor Marl) 1 

Wolfe City Sand or Formation (in Taylor Group) 

Upper Cretaceous: Northeastern Texas. 

Original reference: L. W. Stephenson, 1918, U.S. Geol. Survey Prof. Paper 
102-H, p. 155. 

H. B. Stenzel, 1938, Texas Univ. Bur. Econ. Geology Pub. 3818, p. 38, 39 
(fig. 4), 41-42 [1939]. Rank raised to formation in Taylor group. Gray 
fine calcareous argillaceous partly glauconitk~ sand or sandy marl. Thick
ness near Wolfe City 75 to 100 feet. Underlies Pecan Gap chalk; overlies 
unit referred to as lower Taylor marl. 

J. T. Rouse, 1944, Am. Assoc. Petroleum Geologists Bull., v. 29, no. 4, p. 524. 
Wolfe City sand (formation) described along belt of outcrop from Collin 
County eastward into Red River County. Na.me sand is confusing because 
in many localities formation is arenaceous clay, marl, or sandy chalk 
rather than sand; sandy facies is best developed in vicinity of Wolfe 
City. Thickness 200 to 300 feet. Underlies Pecan Gap chalk; correlated 
with Annona chalk. 

H. R. Blank, N. L. Stoltenberg, and H. H. Emmerich, 1952, Texas Bur. 
Econ. Geology Rept. Inv. 12, p. 5, 10 (table 1), 11-12. Member described 
in Blacklands experimental watershed, near Waco. Consists of basal 
sandy marl about 100 feet thick and upper silty marl about 40 feet. Un-
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conformably underlies Pecan Gap member. Lowest strata outcropping in 
area. 

Named for exposures at Wolfe City, Hunt County. 

Wolf Hollow Limestone Member (of Tribes Hill Formation) 

Lower Ordovician (Lower Canadian) : East-central New York. 

D. W. Fisher, 1954, Geol. Soc. America Bull., v. G5, no. 1, p. 76 (fig. 2), 
87-88. Name proposed for typically very massive thick-bedded white
weathering blue-black dolomitic calcilutite in upper part of formation. 
Spatterings of dolomite form buff-weathering raised reticulate markings; 
these have erroneously been called siliceous matter. A stratum of dolo
mite a few feet above base contains pockets of white, yellow, and pink 
calcite. Thickness 28 feet at type section ; fairly uniform from one 
section to another. Underlies Fonda member (new) of formation in Mo
hawk Valley. . 

Type section : Abandoned quarry and field exposure 2 miles north of 
Greens Corners in Amsterdam quadrangle. Named for narrow north
south-trending trenchlike valley 3 miles southeast of type locality. 

Wolf Lake Granite1 

Precambrian (upper Huronian) : Northwestern Michigan. 

Original reference : R. C. Allen and L. P. Barrett, 1915, Michigan Geol. and 
Biol. Survey Pub. 18, geol. ser. 15, p. 131-139. 

Named for occurrence in vicinity of Wolf Lake, Gogebic County. 

Wolf Lake Schist1 

Precambrian (upper Huronian) : Northwestern Michigan. 

Original reference : R. C. Allen and L. P. Barrett, 1915, Michigan Geol. and 
Biol. Survey Pub. 18, geol. ser. 15, p. 131-139. 

Occurs in Wolf Lake area, Gogebic County. 

Wolf Mountain Granite 

[Precambrian] : Central Texas. 

R. E. McAdams, 1936, Am. Mineralogist, v. 21, p. 128-135. Name used in 
discussion of accessory minerals of Wolf Mountain granite mass or in
trusive. Apparently same age as Lone Grove granite and probably older 
than Bear Mountain granite (new) . 

Wolf Mountain intrusive, approximately 30 square miles in area, is north 
and west of Llano, Llano County. 

·wolf Mountain Shale Member (of Graford Formation) 1 

Pennsylvanian: Central northern Texas. 

Original reference: F. B. Plummer and J. Hornberger, Jr., 1936, Texas 
Univ. Bull. 3534, p. 48-55, map. 

M. G. Cheney, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 1, p. 66 
(fig. 1). Correlation chart shows Graford group comprises (ascending) 
Adams Branch, Cedarton shale, and Ranger limestone. Wolf Mountain 
shale shown equivalent to Adams Branch and Cedarton. 

Typically exposed below capping Merriman limestone in slopes of Wolf 
Mountain, 4 miles west-northwest of Palo Pinto, Palo Pinto County. 

Wolfpen Tonalite1 

Devonian ( ?) : Eastern Massachusetts. 

Original reference: B. K. Emerson, 1917, l!.S. Geol. Survey Bull. 597, p. 
170, 171, map. 
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W. R. Hansen, 1956, U.S. Geol. Survey Bull. 1038, p. 12. In type locality of 
Marlboro formation, ol<lest unit in contact with Marlboro is Wolfpen 
tonalite of Devonian ( ? ) age. 

Well exposed in Wolfpen Hill in Southboro, Worcester County. 

Wolf Ridge Sandstone Member (of Pottsville Formation) 1 

Pennsylvanian: North-central Alabama. 

Original reference: C. Butts, 192_7, U.S. Geol. Survey Geol. Atlas, Folio 221. 

Named for fact that it forms ·wolf Ridge. 

Wolf River Limestone1 Member (of Topeka Formation) 

Pennsylvanian (Virgil Series) : Eastern Kansa~. southwestern Iowa, north
westem Missouri, and southeastern Nebraska. 

Original reference: G. E. Condra and E. C. JReE!d, 1937, Nebraska Geol. 
Survey Bull. 11, 2d ser., p. 7, 12, 16, 20, 24, 2(), 30, 33, 51-52, figs. 1, 2. 

G. E. Condra, 1949, Nebraska Geol. Survey Bull. 16, p. 21. Condra and Reed 
(1937) were uncertain regarding relation ol tile Hartford of southern 
Kansas to lower member of the Topeka in northeastern Kansas, south
eastern Nebraska, northwestern Missouri, :and southwestern Iowa so 
proposed name Wolf River for basal member of the Topeka in this area. 
Nebraska Survey will drop name Wolf River if it proves to be correlative 
with the Hartford, which was loosely define·d by Kirk (1896) and may 
have priority if it does not include beds of Du Bois, Iowa Point, and 
Wolf River age. 

·Type locality: Missouri River bluffs just east o:E mouth of Wolf River north 
of Sparks, Doniphan County, Kans. 

Wolfskill Formation 

Pliocene: Northwestern California. 

C. E. Weaver, 1949, Geol. Soc. America Mem. 35, p. 16 (table 3), 94-97, pls. 
7, 8, 12. Consists of conglomerates, sandstones, and interbedded deposits 
of andesitic tuffs, all continental; poorly consolidated. Approximately 
500 feet thick. Unconformably overlies San Pablo group, Lawlor tuff, and 
Neroly sandstone; east of Putah Creek ovE·rlaps on the Markley sand
stone. Unconformably underlies Montezuma formation (new). 

N. L. •raliaferro, 1951, California Div. Mines Bull. 154, p. 147. Suggests 
that name "r olfskill be abandoned in favor of Tehama since W olfskill, 
as mapped and defined, is continuous with the Tehama and name Tehama 
has priority. 

Named from Wolfskill Station between Vacaville and 'Vinters in northwest 
Vacaville quadrangle. JJ,ormation mapped on western slope of Vacaville 
Hills, Potrero Hills, western border of Montezuma Hills, and north slope 
of Los Medanos Hills. Type section not designated, but unit typically 
exposed in extreme northeast corner of Mount Vaca quaurangle and 
nortllwest corner of Vacaville quadrangle a.long highway which follows 
south side of Putah Creek. 

Wolsey Shale1 or Formation 

Wolsey Shale (in Gros Ventre Group) 

Wolsey Shale Member (of Gros Ventre Formation) 

Middle Cambrian: Western Montana and northwestern Wyoming. 

Original references: ·w. H. "reed, 1899, U.S. Geol. Survey Geol. Atlas, Folio 
55; 1900, U.S. Geol. Survey 20th Ann. Rept., pt. 3, p. 285-286. 
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Charles Deiss, 1936, Geol. Soc. America Bull., v. 47, no. 8, p. 1276, 1328-
1330, strat. sections. ·weed's original definition emended; new type sec
tion designated as exposure referred to by Weed, near dam on Sheep 
Creek, is now covered. Conformably overlies Flathead sandstone 
(emended) wherever these formations are exposed in Montana and Yel
lowstone National Park; underlies Meagher limestone (emended). De
posit clearly transitional between subjacent and superjacent formations. 
Lower part of Wolsey is dominantly dull-green to greenish-gray shale, 
interbedded with thin lenses of sandstone; worm trails, Cntziana, and 
borings common. Middle part of formation is nearly pure micaceous 
paper-thin shale and occasional thin platy intercalated beds of rusty
weathering sandstone, \Vhich in upper part is often slightly calcareous 
and usually contains worm borings; several zones of chocolate-brown 
fissile shales interbedded with the characteristically green shales; inter
calated limestone lenses. Upper third consists of fissile shales, dom
inantly chocolate- to maroon-brown in upper part; intercalated thin beds 
of gray crystalline limestone, which contain iron and glauconite; fossils 
present in the limestone lenses and in fis~ile maroon and green shales, 
and are largely concentrated into two zones. In type section, upper of 
these two zones occurs 10 to 24 feet below top of Wolsey, and lower oc
curs 25 to 50 feet below upper zone. Thiclmess at type section 174 feet; 
maximum thickness 363 feet, Beaver Creek. Type section of emended 
Wolsey is on south end. of South Hill in Belt Park ; best exposure is on 
Crowfoot Ridge, Yellowstone National Park. [See Flathead Quartzite.] 

Charles Deiss, 1938, Geol. Soc. America Bull.. v. 49, no. 7, p. 1089. Deiss 
(1933, Montana Bur. Mines and Geology Mem. 6) divided Cambrian 
rocks of northwestern Montana into 11 formations. Second in sequence 
was Wolsey shale. This sequence is herein revised, and Walcott's name 
Gordon is used instead of Wolsey for shale which lies upon Flathead 
sandstone and underlies Damnation limestone (redefined). 

A. B. Shaw and P. 0. McGrew, 1954, 'Vyoming Geol. Assoc. Guidebook 9th 
Ann. Field Conf., Chart 2. Gros Ventre group in western Wyoming in
cludes three mappable formations (ascending) : 'Volsey shale, Death 
Canyon limestone, and Park shale. 

H. R. Wanless, R. L. Belknap, and Helen Foster, 1955, Geol. Soc. America 
Mem. 63, p. 12-13. In this report. the Wolsey is considered basal mem
ber of Gros Ventre formation. Underlies Meagher limestone member; 
overlies Flathead sandstone. Thicknesses: 86 feet, Gros Ventre Range; 
134 feet, Teton Range; 607 feet, Snake River Range. 

l\1. R. Klepper, R. A. 'Veeks, and E. T. Ruppel, 1957, U.S. Geol. Survey 
Prof. Paper 292, p. 8, pls. 1, 2, 3. Five lowest natural Cambrian map 
units in southern Elkhorn Mountains are lithologically similar to Flat
head sandstone, Wolsey shale, Meagher limestone, Park shale, and Pil
grim dolomite of nearby areas, as redefined by Deiss (1936), and these 
formational names have been adopted. Wolsey shale is 368 feet thick; 
underlies Meagher limestone, and overlies Flathead quartzite. Upper 
half of unit is interbedded gray argillaceous limestone and greenish
and yellowish-gray calcareous mudstone and shale; lower half is green
ish-gray and drab shale with some interbeds of sandstone and limestone; 
many beds micaceous, some glauconitic. 

Type section (emended): South end of South Hill Belt Park. Little Belt 
Mountains. Keegan Butte is in central part of sec. 15, T. 14 N., R. 7 E., 
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and isolated hill immediately to south, called South Hill (Deiss, 1!)36), is 
in central part of sec. 15, in same township and range. Keegan Butte 
is near southern edge of Fort Benton quadrangle. and south Hill is near 
northern edge of Little Belt Mountains quadrangle. Both are from 4 
to 6 miles west of Belt Creek section. Field evidence indicates Weed 
meant South Hill to be type locality of Wolsey, but that he took name 
·wolsey from post office of that name at a runch on Sheep Creek. Post 
office no longer in existence. Named for exposures at dam on Sheep 
Creek near Wolsey, Meagher County, Mont. 

Wolverine Sandstone1 (in Portage Lake Lava SerieE.) 

Precambrian (Keweenawan) : Northern Michigan. 

Original reference: L. L. Hubbard, 1898, Michigan Geol. Survey, v. 6, pt. 
2, p. 77, 81, 93. 

W. S. White. H. R. Cornwall, and R. vV. Swanson, 1953, U.S. Geol. Survey 
Geol. Quad. Map GQ-27. Included in Portage Lake lava series. 

Named for outcrops near Wolverine mine, Houghton County. 

Wolverine Canyon Limestone Member (of Preuss Sandstone) 

Upper Jurassic: Southeastern Idaho. 

R. 'V. Imlay, 1952, Am. Assoc. Petroleum Geologists Bull., v. 36, no. 9, 
p. 1741-1743. Consists mainly of yellowish gray sandy thin- to medium
bedded limestone but including some yellowish thin-bedded sandstone 
and containing, a little above the middle, one prominent- unit of cliff
forming oolite 14 feet or more in thickness. Upper part of oolite crumbly 
nncl less massive then lower part and bear1s corals and algal-like mark
ings or, locally, numerous gastropods and pelecypods. Member is 193 
feet thick at type section, where it is bounded above and below by sand
stones of the Preuss. 

Type section: North slope of 'Volverine Canyon is west-central part of 
sec. 27, T. 1 S .. R. 39 E., Bingham County. Main area of outcrop is in 
Ammon quadrangle from Wolverine Canyon northward 5 miles to head
waters of Henry Creek. Excellent exposur•?S occur along ridges at head 
of Dry Fork of Henry Creek. 

Womac Coal Member (of Modesto Formation) 

Pennsylvanian: Southwestern Illinois. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 37, 
38, 49 (table 1) , 68, pl. 1. Proposed for coal formerly called Macoupin 
coal. Name Macoupin restricted to Macoupin limestone. Thickness 8 
inches. Stratigraphically above BurroughE. limestone member and' below 
Macoupin limestone member. Presentation of new rock-stratigraphic 
classification of Pennsylvanian of Illinois. Cyclical classification re
tained but is entirely independent of rock-stratigraphic classification. 

Type locality: NE 14NW 14 sec. 2, T. 9 N., R. 7 W., Macoupin County. 
Named for village of Womac approximat·~ly 3 miles northeast of type 
exposure. 

'Vomack Gneiss1 

Precambrian : Eastern Colorado. 

Original reference: L. C. Graton, 1906, U.S. Geol. Survey Prof. Paper 54. 

Named for 'Vomack Hill, at east edge of town of Cripple Creel\:, Teller 
County. 
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Womble Shale/ Schistose Sandstone/ or Formation 

J..,ower and Middle Ordovician : Southwestern Arkansas and southern Okla
homa. 

Original reference: H. D. Miser, 1917, U.S. Geol. Survey Bull. 600, p. 67. 

August Goldstein, Jr., and T. A. Hendricks, 1953, Geol. Soc. America Bull., 
v. 64, no. 4, p. 424 (fig. 2). Formation consists of shale, black to green, 
with thin layers of limestone and argillaceous sandstone in Arkansas. 
Predominantly schistose, micaceous, chloritic sandstone in McCurtain 
County, Okla. Thickness 250 to 1,000 feet. Underlies Bigfork formation; 
overlies Blakely formation. 

W. D. Pitt, 1955, Oklahoma Geol. Survey Circ. 34, p. 23, 24-25. Womble 
shale, as defined in this report (core of Ouachita Mountains), includes 
stratigraphic interval between Mazarn shale below and Bigfork chert 
above. As originally defined, Blakely sandstone lies stratigraphically 
above Mazarn shale and below Womble shale. A series of beds distinct 
lithologically from Mazarn shale below and Womble siltstone above was 
noted at some localities. This [unit] could be designated as separate 
formation, but if it were designated in this way, it is recommended that 
it not be called Blakely because of findings of current field work in 
Blakely sandstone type area in Arkansas. 

Type section: Crystal Mountain, Ark. Named for town of Womble (now 
called Norman). 

Wompats limestone1 (in Aubreyan series) 

Carbonic : Northern Arizona. 

Original reference : C. R. Keyes, 1922, Pan-Am. Geologist, v. 38, p. 251, 339. 

Charles Keyes, 1936, Pan-Am. Geologist, v. 66, no. 3, p. 215 (chart), 223, 
Underlies Kanab limestones (new). Of Carbonic age. Spelled ·wombats 
on page 223. 

Named for Wompats Spring, northeast of great Shinumo Amphitheater, 
Grand Canyon. 

Wonder Rhyolite1 

Tertiary: Central western Nevada. 

Original reference: J. A. Burgess, 1917, Econ. Geology, v. 12, no. 7, p. 
589-593. 

Quarried in Nevada Wonder mine, Wonder district, Churchill County. 

Wonder Lake Glaciation 

Pleistocene: South-central Alaska. 

A. T. Fernald, 1960, U.S. Geol. Survey Bull. 1071-G, p. 232 (chart). Named 
on correlation chart. Correlated with Farewell, Riley Creek, and Don
nelly glaciations. Younger than Slow Fork glaciation (new). Name 
credited to J. C. Reed, Jr. 

In Mount McKinley area. 

Wood Shale Tongue (of Ankareh Formation) 

Wood Shale1 

Upper Triassic : Southeastern Idaho, central northern Utah, and central 
western Wyoming. 

Original references: G. R. Mansfield, 1915, Washington Acad. Sci. Jour., 
v. 5, p. 492; 1916, Washington Acad. Sci. Jour., v. 6, p. 41. 
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J. S. Williams, 1945, Am. Jour. Sci., v. 243, no. 9, p. 473, 476-477. Use of 
term Wood shale extended to Park City a·rea, Utah, to replace upper 
part of Ankareh shale, latter being stratigraphically restricted. Upper 
Triassic. 

G. R. Mansfield, 1952, U.S. Geol. Survey Prof. Paper 238, p. 17, 35, pl. 1. 
Type locality designated. Mapped in Ammon and Paradise Valley 
quadrangles where rock is primarily bright-red sandy shale or shaly 
sandstone. Locally contains purplish and green shale in addition to red 
beds. 

Bernhard Kummel, 1954, U.S. Geol. Survey Prof. Paper 254-H, p. 180, 181, 
fig. 18. Unit considered to be westward extending tongue of Ankareh 
formation in western Wyoming and southeastern Idaho. Thickness ap
proximately 250 feet at Spring Canyon, 40 feet at Cokesville, and 400 
feet at Hot Springs. Upper Triassic. 

Type locality: On ·wood Creek, from which unit takes its name, in T. 3 
S., R. 38 E., less than 2 miles west of Paradise Valley quadrangle, Idaho. 

Woodbine Sand/ Clay/ or Formation 

Woodbine Group 

Upper Cretaceous (Gulf Series) : Texas, southwestern Arkansas, western 
Louisiana, and central southern and southeastern Oklahoma. 

Original reference: R. T. Hill, 1901, U.S. Geol. Survey 21st Ann. Rept., 
pt. 7' p. 293. 

R. T. Hazzard, B. '\V. Blanpied, and W. C. Spooner, [1947], Shreveport 
Geol. Soc. 1945 Reference Rept., v. 2, p. 475, 476, 477, 480. Woodbine 
group comprises (ascending) Euless formation (new) with basal Dexter 
sand member, Lewisville formation with basal Pine Bluff tuffaceous 
gravelly member, and Eagle Ford formation with Tarrant member. Un
conformably overlies South Tyler formation (new) ; unconformably un
derlies Austin chalk. 

H. R. Bergquist, 1949, U.S. Geol. Survey Oil and Gas Inv. Prelim. Map 98. 
Formation crops out in belt a few miles wide to form Eastern Cross 
Timbers area between Black and Grand Prairies of northeastern Texas. 
Belt extends northward from Hill County nearly to the Red River, but 
from northeastern Cooke County, it trends southeast across Grayson 
County into northwestern part of Fannin County. Along this belt, for
mation consists of varied and interlensing sequence of nonmarine, brack
ish water, and marine beds of sand, shale, clay, and sandstone about 350 
feet thick. Seemingly lies unconformably on Washita group and older 
beds of Comanche series. At some places, Grayson marl appears to grade 
upward into Woodbine and it is difficult to determine where unconform
ity occurs. At these places, Woodbine appears to be conformable with 
fossiliferous clay and shale younger than Grayson marl. Top of Wood
bine of Red River area is about 40 or 50 feet below base of M etoioooeras 
whitei zone of lower Eagle Ford shale. Sequence exposed in Cooke, 
Grayson, and Fannin Counties is divided into (ascending) Dexter, Red 
Branch (new), Lewisville, and Templeton (n•ew) members. 

W. S. Adkins and F. E. Lozo in F. E. Lozo, 1g151, Fondren Sci. Series, no. 
4, p. 105-161, pls. Report is symposium on ·woodbine group and adjacent 
strata. Relationships of Woodbine with Eagle Ford and Comanchean 
beds discussed in detail. Pepper shale is believed to be southward 
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continuation of part of Woodbine group (Lewisville formation) in north
central Texas. In Dallas, McLennan, and Travis Counties, the ·wood
bine underlies Lake Waco formation (new). 

L. W. Stephenson, 1952, U.S. Geol. Survey Prof. Paper 242, p. 1-226, pls. 
vVoodbine formation, as originally defined, is made up of deposits laid 
down in fresh, brackish, and very shallow marine waters. Formation 
intervens between deeper marine facies of Comanche series below and 
Eagle Ford and younger formations above. Basal unit of vVoodbine 
is Dexter member which consists chiefly of nonmarine sands interbedded 
with clays, but includes also important marine fossil-bearing zones in 
Tarrant and Denton Counties. Dexter is overlain in different areas by 
nearly contemporaneous nonmarine carbonaceous shales and tuffaceous 
sandstones of Red Branch member and marine shaly beds of Euless 
member. These in turn are overlain uy marine sandy shales and sand
stones of Lewisville member, and these by marine shales and minor 
sands of Templeton member. Hazzard, Blanpied, and Spooner's classifi
cation discussed and reasons cited for not accepting it. As used in pres
ent report, name Euless member is restricted to an upper shale unit 
between Dexter member and Lewisville member. So-called Pine Bluff 
member is part of Lewisville member and "Tarrant" unit is also con
sidered part of Lewisville. Systematic description of larger invertebrate 
fossils. ' 

L. W. Stephenson, 1953, U.S. Geol. Survey Prof. Paper 243-E, p. 57-66, 
pls. Includes Pepper shale member. Evidence afforded by assemulage of 
mulluscan fossils from Pepper shale confirms conclusion that the Pepper 
is southward extension of the "r oodbine, and is probably extension of 
Lewisville member. 

L. V. Davis, 1960, Oklahoma Geol. Survey Bull. 86, p. 39--42. Formation 
described in McCurtain County, where it is as much as 355 feet thick. 
Lower member is principally crossbedded dark tuffaceous sand, red clay, 
and gravel lentils. Upper member mostly gray to brown crossbedded 
quartz sand and sandy gra~el. Unconformably underlies Tokio forma
tion; unconformably overlies Washita group. 

Named for exposures at Woodbine, Cooke County, Tex. 

Woodbridge fire clay1 (in Raritan Formation) 

Cretaceous: Northeastern New Jersey. 

Original reference: G. H. Cook and J. C. Smock, 1877, Map of clay dis
trict of Middlesex County. New Jersey Geol. Survey; G. H. Cook, 1878, 
New Jersey Geol. Survey Rept. on clays, p. 34. 

H. C. Barksdale and others, 1943, The ground-water supplies of Middlesex 
County, New Jersey: New Jersey State Water Policy Comm. [Spec. Rept. 
8], p. 66, 103-104. Overlies Farrington sand member (new) ; underlies 
Sayreville sand member (new). Thickness 50 to 90 feet. 

Named for occurrence at Woodbridge, Middlesex County. 

Woodburn Limestone Member (of Cynthiana Formation) 

Woodburn Limestone 

Woodburn Phosphatic Member (of Brannon Limestone) 

Woodburn Phosphatic Member (of Flanagan Limestone) 1 

Middle Ordovician: North-central Kentucky. 

Original reference: A. M. Miller, 1913, Kentucky Geol. Survey, 4th ser., 
v. 1, pt. 1, p. 326. 
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D. K. Hamilton, 1948, Econ. Geology, v. 43, no. 1, p. 41 (fig. 2), 42. Wood
burn limestone in Lexington area is about 40 feet thick and consists of 
coarsely crystalline phosphatic limestone. Overlies Brannon limestone; 
underlies Perryville limestone. 

A. C. McFarlan, 1948, Am. Assoc. Petroleum Geologists Bull., v. 32, no. 8, 
p. 1636-1637. Referred to as phosphatic member of Brannon limestone. 

D. K. Hamilton, 1950, Kentucky Geol. Surve~r, ser. 9, Bull. 5, p. 17, 18. 
Rank reduced to member status in Cynthiana formation. 

Named for celebrated Alexander Estate in Woodford County. 

Woodbury Clay (in Matawan Group) 1 

Woodbury Member (of Matawan Formation) 

Upper Cretaceous: New Jersey. 

Original reference: G. N. Knapp, as reported by R. D. Salisbury, 1899, 
New Jersey Geol. Survey Ann. Rept. State Geologist 1898, p. 35. 

W. B. Spangler and J. J. Peterson, 1950, Am. Assoc. Petroleum Geologists 
Bull., v. 34, no. 1, p. 8 (fig. 4), 24, 26-28. ME~mber of Matawan which 
is here reduced to formational rank. Underlies Marshalltown member; 
overlies and apparently grades into Merch::mtville member. Thickness 
about 50 feet. 

J. P. Minard and J. P. Owens, 1960, U.S. Geol. Survey Prof. Paper 400-B, 
p. B184. Formation in Matawan group. Overlies Merchantville forma
tion; underlies Englishtown formation. Average dip SE. 40 feet per 
mile. Thickness 50 feet. 

Named for exposures in railway cut at Woodbury, Gloucester County. 

Woodbury eyclothem (in McLeansboro Group) 

Woodbury eyclothem (in Mattoon Formation) 

Pennsylvanian: Southeastern Illinois. 

W. A. Newton and J. M. Weller, 1937, Illinois Geol. Survey Rept. Inv. 45, 
p. 9, 28-30; J. M. Weller, 1942, Illinois Aca.d. Sci. Trans., v. 35, no. 2, 
p. 145 (table 1). Uppermost cyclothem exposed in area. Occurs above 
Greenup cyclothem (new) in Cumberland County and above the Gila 
cyclothem in Jasper County. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 53 
(table 2), pl. 1. In Mattoon formation (nPw). Above Gila cyclothem 
and below Newton cyclothem. Presentation of new rock-stratigraphic 
classification of Pennsylvanian strata in Il1inois; cyclical classification 
is independent of rock-stratigraphic classifica1sion. 

Type locality: Along Webster Creek just north of .Jasper County line about 
2 miles southwest of Woodbury, Cumberland County. 

tWoodbury Formation1 

Upper Cretaceous: Northwestern Iowa. 

Original reference: C. A. White, 1870, Iowa Geol. Survey, v. 1, p. 26. 
291-293. 

Named for Woodbury County. 

Woodbury Granite1 

Devonian: Northeastern Vermont. 
Original reference : C. H. Richardson, 1906, Vermont State Geologist 5th 

Rept. 
Quarried in Woodbury Township, Washington County. 
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tWoodbury Granite 
Devonian or post-Devonian: West-central Connecticut. 

R. M. Gates, 1951, Connecticut Geol. Nat. History Survey Misc. Ser. 3, 
p. 3, 5, 11-12. Described as intrusive into Hartland formation. Texture 
varies from aplitic to pegmatitic. 

R. M. Gates in R. M. Gates and W. C. Bradley, 1952, Connecticut Geol. 
Nat. History Survey Misc. Ser. 5, p. 12, 14. Both granite and associated 
granite gneisses were formerly termed Thomaston granite. Name Wood
bury restricted to intrusive granite. Age tentatively designated Devo
nian or younger. Type occurrence given. 

R. M. Gates, 1954, Connecticut Geol. Nat. History Survey Quad. Rept. 3, 
p. 3 (footnote). Name abandoned to avoid confusion with Woodbury 
granite in Vermont. Replaced by Nonewaug granite. 

Type occurrence: Northern half of Woodbury quadrangle west of Water
town. 

Woodbury Limestone Member (of Mattoon Formation) 

Woodbury Limestone (in McLeansboro Group) 

Pennsylvanian: Southeastern Illinois. 

H. R. Wanless, 1939, Geol. Soc. America Spec. Paper 17, p. 108. Thin 
marine limestone in upper part of McLeansboro, between Shumway above 
and Gila coals. 

H. R. Wanless and Raymond Siever, 1956, Illinois Geol. Survey Circ. 217, 
p. 12, pl. 1. Correlation chart shows Woodbury limestone below Bogota 
cyclothem and above Gila limestone. Gives type locality same as Wood
bury cyclothem. 

R. M. Kosanke and others, 1960, Illinois Geol. Survey Rept. Inv. 214, p. 40, 
41, 51 (table 1), 78, pl. 1. Assigned member status in Mattoon forma
tion (new). Above Gila limestone member and below Reisner limestone 
member (new). Thickness about 7 inches at type outcrop. Presentation 
of new rock-stratigraphic classification of Pennsylvanian strata in Illi
nois; cyclical classification independent of rock-stratigraphic classifica
tion. 

Type locality: SE 1hSE 1,4 sec. 32, T. 9 N., R. 8 E., Cumberland County. 

Woodbury Creek Member (of Esopus Formation) 
Lower Devonian: Southeastern New York. 

A. J. Boucot, 1959, Jour. Paleontology, v. 33, no. 5, p. 728, 731 (fig. 2), 734. 
Consists of interbedded brown-weathering medium- to fine-grained sand
stone, blue gray where fresh. Fossiliferous. Thickness about 50 feet. 
Gradationally overlies unnamed middle member of formation ; contact 
with overlying Kanouse sandstone not exposed, but strata on either side 
of contact are conformable. 

Type section: Thruway cut at Highland Mills, Orange County. Unit 
known only from this area. Name derived from Woodbury Creek which 
is adjacent to exposures of member in railroad cut at Highland Mills. 
Section is located on eastern side of Green Pond-Schunemunk Mountain 
outlier. 

Wood Canyon Formation1 

Precambrian and Lower Cambrian : Southeastern Nevada and eastern 
California. 

Original reference: T. B. Nolan, 1928, Am. Jour. Sci., 5th, v. 17, p. 461-472. 
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J. C. Hazzard, 1937, California Jour. Mines and Geology, v. 33, no. 4, 
p. 278 (fig. 3d), 307-312. Geographically extended into Nopah-Resting 
Springs area, Inyo County, Calif., where it is about 3,033 feet thick and 
includes Zabriskie quartzite member (new) in upper half. Overlies 
Stirling quartzite; underlies Cadiz formatioiJ:. 

R. H. Hopper, 1947, Geol. Soc. America Bull., v. 58, no. 5, p. 404 (fig. 1), 
406-407. Formation, in Panamint Range, is about 2,600 feet thick and 
consists largely of quartzite, but with some limestone and shale in 
upper part. Includes Zabriskie quartzite member. Overlies Stirling(?) 
quartzite; underlies unnamed Cambrian and !.~ower Ordovician dolomite 
and limestone. Lower Cambrian. 

H. E. Wheeler, 1948, Nevada Univ. Bull., Geology and Mining Ser., no. 47, 
p. 24 (fig. 3), 25-26, fig. 5. As defined in this report, includes strata 
above Prospect Mountain quartzite and be:~ow Zabriskie quartzite, here 
given formational rank. This restricts Hazzard's 1938 [1937] section 
both above and below. On basis of establishment of base of zone of 
Olenellus as base of Cambrian, basal 343 fe•~t of Wood Canyon formation 
in Nopah Range appears to belong to lates,s Precambrian and upper 363 
feet to Lower Cambrian. On the basis of lithology and fauna, forma
tion is correlated with Lower Cambrian Wood Canyon formation of 
northwestern part of Spring Mountain, Nev. (Nolan, 1929 [1928]) al
though it includes more be~ls than were placed in formation by Nolan 
at type locality. 

B. K. Johnston, 1957, California Univ. Pubs. Geol. Sci., v. 30, no. 5, p. 377-
380, 381 (fig. 8), figs. 1 (geol. map), 2 (columnar section). Described 
in Manly Peak quadrangle, southern Panamint Range, Calif., where it is 
mostly quartzite and quartz-rich sandstone, with large amounts of silt
stone and shale and some limestone and dolomite. Comprises two sec
tions that are not in depositional contact and do not overlap. Lower 
section about 1,600 feet thick; upper secti.on, about 700 feet thick, in
cludes Zabriskie quartzite member. In fault contact with Archean 
gneiss; conformably underlies Lotus formation (new). Considered both 
Cambrian and Precambrian in age. 

U.S. Geological Survey currently designates the age of the Wood Canyon 
as .Precambrian and Lower Cambrian on the basis of a study now in 
progress. 

Named for exposures in Wood Canyon, about 4 miles south of Crystal 
Springs, on west side of Spring Mountains,. Clark County, Nev. 

Woodchopper V olcanics1 

Middle Devonian : Northeastern Alaska. 

Original reference: J. B. Mertie, Jr., 1930, U.S. Geol. Survey Bull. 816, 
p. 75-80, map. 

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. 

Exposed on Woodchopper Creek at and below Woodchopper, Eagle-Circle 
district. 

Woodcock Member (of Venango Formation) 

Woodcock Sandstone1 

Upper Devonian: Northwestern Pennsylvania. 

Original reference: G. H. Chadwick, 1925, Geol. Soc. America Bull., v. 36, 
no. 3, p. 457-464. 
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Bradford "\Villard, 1937, Pennsylvania .Acad. Sci. Proc., v. 11, p. 32. Shown 
on generalized succession of marine Upper Devonian as member of 
Venango formation above Saegerstown member and below Roystone 
member of Riceville formation. 

G . .A. Cooper and others, 1942, Geol. Soc . .America Bull., v. 53, no. 12, pt. 1, 
chart 4. vVoodcock sandstone shown on correlation chart above Saegers
town [formation] and below Oswayo formation. Upper Devonian. 

Named for exposures along Woodcock Creek, Woodcock Township, Ora w
ford County. 

Wood Creek Beds1 

Upper Ordovician: Northern New York.. 

Original reference: R. Ruedemann, 1925, New York State Mus. Bun. 258, 
p. 90-95, 137, 141, 149, 154. 

·wen exposed along Wood Creek, between Lee's Center and Stokes, 7 miles 
northwest of Rome, Oneida County, and in Lorraine Gulf. 

Woodford Chert1 or Shale 
Devonian and Mississippian : Central southern and southeastern Oklahoma. 

Original reference: J . .A. Taff, 1902, U.S. Geol. Survey Geol. .Atlas, Folio 79. 

G . .A. Cooper and others, 1942, Geol. Soc . .America Bull., v. 53, no. 12, pt. 1, 
chart 4. Shown on correlation chart "as Upper Devonian. 

S. P. Ellison, Jr., 1946, .Am. .Assoc. Petroleum Geologists Bull., v. 30, 
no. 1, p. 93-110. Discussion of conodonts as Paleozoic guide fossils and 
problem of correlation among beds containing upper Devonian conodonts 
and fossil wood. Woodford formation and .Arkansas novaculite are part 
of this correlation problem. However, assignment of Devonian age to 
vVoodford is not acceptable to many stratigraphers. 

T. A. Hendricks, L. S. Gardner, and l\1. M. Knechtel, 1947, U.S. Geol. 
Survey Oil and Gas Inv. Prelim. Map 66. In western part of Ouachita 
Mountains in block southeast of Pine Mountain fault, Woodford chert 
unconformably overlies Pinetop chert. Basal 7 feet consist of white 
chert breccia or conglomerate containing some lenses of very fine grained 
crystalline limestone. Upper part consists of alternating beds of black 
papery shale that weather light gray, and black chert in beds 1 to 4 
inches thick. Contains abundant round and discoidal phosphate nodules 
and conodori.ts. Thickness about 67 feet. Table shows Woodford chert 
separated from upper part of Arkansas novaculite. Upper Devonian ( ?) . 
Correlated with Chattanooga shale, Woodford chert of .Arbuckle Moun
tains, and upper part of Arkansas novaculite. 

J. M. vVeller and others, 1948, Geol. Soc. .America Bull., v. 59, no. 2, 
p. 145, chart 5 (columns 55, 56). Woodford chert shown on correlation 
chart as Kinderhookian. Locally contains considerable black shale of 
Chattanooga type, and the two formations are known to be continuous 
in subsurface although beds of later Kinderhookian age have not been 
identified and are probably not represented in Chattanooga as it is 
developed in Ozark region. Woodford overlies older formations with 
conspicuous unconformity and in subsurface locally overlaps onto .Ar
buckle limestone. 

H. D. Miser and others, 1954, Geologic map of Oklahoma (1 :500,000) : 
U.S. Geol. Survey. vVoodford shale and Woodford chert mapped as 
Devonian and Mississippian. 
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T. W. Amsden, 1957, Oklahoma Geol. Survey Circ. 44, p. 6 (fig. 2), 48-49, 
fig. 3. Throughout Arbuckle region Hunton group is unconformably 
overlain by Woodford shale. Erosional interval separating Woodford 
from Hunton is considerable, so this shale may be in contact with any 
of Hunton formations or members, and in plac•~s Woodford rests directly 
on Sylvan shale. 

J. D. Prestridge, 1959, in Petroleum geology in southern Oklahoma, v. 2 : 
Tulsa, Am. Assoc. Petroleum Geologists, p. 158 (fig. 2), 161. Underlies 
Cornell Ranch member (new) of Sycamore formation. Uppermost 
Wooford is Kinderhookian. 

Named for exposures about one-fourth mile north of 'Voodford, Carter 
County. 

tWoodford Gneiss1 

Precambrian: Southwestern Vermont. 

Original reference: F. A. Burt, 1929, Vermont State Geologist 16th Rept., 
p. 68-69. 

Probably named for Woodford village or ·woodford Township, Bennington 
County. 

Woodfordian Substage 

Pleistocene (Wisconsinan) : Illinois. 

J. C. Frye and H. B. Willman •. 1969, Illinois Geol. Survey Circ. 285, p. 1, 
.. 2 (fig. 1), 6-8. Wisconsinan stage of Lake Michigan l_obe is subdivided 

into (ascending) Altonian, Farmdalian, Woodfordian, Twocreekan, and 
Valderan substages. 'Voodfordian is based on pre-Shelbyville Morton 
loess (new) that overlies Farmdale silt, and succession of progres
sively younger moraines extending from the Shelbyville to, but not in
cluding, the Valders. Stratigraphically terminated upward by Two 
Creeks forest bed of Wisconsin. From former classification Woodfordian 
includes Iowan substage of Illinois usage (but not of the type), the 
type Tazewell and Cary substages, it includE~s that part of the Cary 
that has recently been assigned to Mankato (Leighton, 1957). On the 
basis of numerous dates, the total time span of Woodfordian is less 
than 10,000 radiocarbon years. Includes PE-oria loess and Richland 
loess (new). Also contains about 30 recognizE!d end moraines. 

Name derived from Woodford County which is just north of Shelbyville 
moraine and is crossed by Bloomington, Metan:.ora, Normal, and Cropsey 
moraines. 

Woodglen Limestone (in "'ashington Group) 

Permian (Dunkard) : Southeastern Pennsylvania. 

W. 0. Hiekok 4th and F. T. Moyer, 1940, Pennsylvania Geol. Survey, ser. 4, 
Bull. C-26, p. 147-148. Name given to gray to dark fine-grained homo
geneous nonfossiliferous limestone which breaks with conchoidal frac
ture. Maximum thickness 10 feet, average about 7 feet. Underlies 
Lower Mannington sandstone; commonly ove:rlies ·clay shale or sandy 
shale below which is Colvin Run limestone. Included in lower part of 
Washington group. 

Well exposed in Hugh Murphy quarry just northeast of Woodglen, Fayette 
County. 

774-954--;ol. 3-66--89 
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Woodhams Formation 
Miocene (Relizian?) :Northern California. 
R. M. Touring, 1959, Dissert. Abs., v. 20, no. 4, p. 1325. Name given to 

about 500 feet of siliceous mudstone and foraminiferal shales which 
conformably overlie Mindego formation (new) near east edge of La 
Honda quadrangle. 

Area of report is in Santa Cruz Mountains, 30 to 40 miles south of San 
Francisco. 

Woodhill Member (of Franconia Formation) 

Upper Cambrian: Central Wisconsin and southeastern Minnesota. 

R. R. Berg, 1951, Minnesota Geologist, v. 8, no. 4, p. 1. Proposed for basal 
member of Franconia. At type locality, consists of lower coarse-grained, 
poorly sorted sandstone 13 feet thick overlain by a medium-grained 
well-sorted sandstone 17 feet thick; in all outcrops, base of member is 
characterized by coarse~grained sandstone that overlies uniformly 
medium-grained Galesville sandstone member of Dresbach formation. 
Maximum thickness 44 feet in Houston County, Minn. Underlies Birk
mose member (new) . 

R. R. Berg, 1953, Jour. Paleontology, v. 27, no. 4, p. 553, 554, 555; 1954, 
Geol. Soc. America Bull., v. 65, no. 9, p. 858 (fig. 1), 861-S62, 871. Term 
Ironton member had previously been applied to basal unit of Franconia; 
although defined as lithic unit (Ulrich, 1924, Wisconsin Acad. Sci. 
Trans., Arts, and Letters, v. 21), "Ironton member" came to mean all 
beds containing Elvinia fauna, and new name that did not carry faunal 
connotation became advisable. 

Type locality: Roadcuts on State Highway 80 at Wood Hill, SE14 sec. 3, 
T. 15 N., R. 2 E., Juneau County, Wis. 

Woodhouse Clay (in Ogallala Formation) 1 

Woodhouse Formation 

Miocene or Pliocene : Western Kansas. 
Original reference: M. K. Elias, 1931, Kansas Geol. Survey Bull. 18, p. 

155. 

M. K. Elias, 1937, Kansas Geol. Survey Mineral Resources Circ. 7, p. 8. 
Woodhouse formation in Rawlins and Decatur Counties described as 
local clayey formation that is wedged in between sandy Ogallala beds 
above and Pierre shale below. Consists of silts and fine silty sands, 
with coarses sand to conglomerate at base, and chocolate to maroon 
plastic clays in upper part. Thickness as much as 60 feet. 

Type locality: One mile west of Woodhouse Ranch, Wallace County. 

Woodhurst Limestone Member (of Lodgepole Limestone) 

Woodhurst Limestone Member (of Madison Limestone) 1 

Lower Mississippian: Central northern, central southern, and southwestern 
Montana. 

Original reference: W. H. Weed, 1899, U.S. Geol. Survey Geol. Atlas, 
Folio 56. 

L. L. Sloss and R. H. Hamblin, 1942, Am. Assoc. Petroleum Geologists 
Bull, v. 26, no. 3, p. 315, 317, 319, 320, 321-322, 324. Reallocated to mem
ber status in Lodgepole limestone; overlies Paine member; underlies 
Mission Canyon limestone. Thickness 240 to 570 feet. 
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First described in vicinity of Woodhurst Mountain, northeastern part Little 
Belt .Mountains quadrangle. 

Woodland Gneiss 

Precambrian: Central western Georgia. 

D. F. Hewett and G. W. Crickmay, 1937, U.S. Geol. Survey Water-Supply 
Paper 819, p. 29-30, pl. 1. Largely coarse-grained biotite augen gneiss. 
Persistently underlies basal bed of Hollis quartzite ; 100 feet or more of 
gneiss immediately underneath quartzite is thinly laminated, locally 
schistose; progressively lower or deeper in the mass, the lamination is 
more widely spaced, and rock assumes common gneissic texture; because 
gneiss is most completely metamorphosed of the igneous rocks of the 
region, it is assumed to be the oldest. Intruded by Cunningham granite 
(new). 

J. ,V. Clarl{e, 1952, Georgia Geol. Survey Bull. 59, p. 6 (table), 7-11. 
Precambrian ( ? ) . 

Named for Woodland, Talbot County. Confined to belt that lies between 
Pine and Oak Mountains, south of Towaliga fault; also present in 
Thomaston quadrangle. 

'Voodland 'rrachyte1 

Age(?) : Northeastern Maine. 

Original reference: H. E. Gregory, 1900, U.S. Geol. Survey Bull. 165, p. 109, 
110, 164. 

Forms low hills along branch of Caribou Stream, in "\Voodland Township, 
Aroostook County. 

Woodman Formation1 

Upper Mississippian: Western Utah. 

Original reference: T. B. Nolan, 1930, "\Vashington Acad. Sci. Jour., v. 20, 
no. 17, p. 421-432. 

J. M. ·weller and others, 1948, Geol. Soc. Amedca Bull., v. 59, no. 2, chart 
5 (column 30). Shown on correlation chart above Madison limestone 
and below Ochre Mountain limestone. 

Named for the fact that it underlies Woodman Peak on south end of Dutch 
Mountain, Gold Hill region. 

Woodmansie phase (of Bridgeton Formation) 1 

Pleistocene: New Jersey. 

Original reference: R. D. Salisbury and G. N. Knapp, 1917, New Jersey 
Geol. Survey, v. 8, p. 11, 62. 

Probably named for occurrence at or near W oodmansie, Burlington County. 

W oodmont Shale 

Woodmont Shale Member (of Jennings Formation) 1 

Upper Devonian: ·western Maryland, southern Pennsylvania, and northern 
West Virginia. 

Original reference: C. K. Swartz and others, 1913, Maryland Geol. Survey 
Lower Devonian volume, p. 26; 1913, l\1 iddle and Upper Devonian 
volume, p. 411, 412. 

Ernst Cloos, 1951, Maryland Dept. Geology, Mines and Water Resources 
'Vashington County [Rept. 14], p. 90-91. [n Washington County, Md., 
varies in thickness between 1,600 feet in eastern and 1,200 to 1,300 feet 
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in western sections. Conformably overlies Genesee member or, where 
latter is lacking, rests on Romney shale; underlies Parkhead sandstone 
member. 

Named from ·woodmont Station, 1Vashington County, Md., one-half mile 
east of which it is well exposed in cut of Western Maryland Railroad. 

V\7 oodpecker limestone1 

Devonian: East-central Nevada. 

Original references : C. R. Keyes, 1923, Pan-Am. Geologist, v. 40, p.. 52; 
1924, Pan-Am. Geologist, v. 41, p. 79. 

Name derived from Woodpecker Peak, Eureka district. 

Woodpecker Limestone Member (of Nevada Formation) 

Middle Devonian: Central Nevada. 

T. B. Nolan, C. W. Merriam, and J. S. Williams, 1956, U.S. Geol. Survey 
Prof. Paper 276, p. 41, 44-45, pl. 2. Made up of thin- to medium-bedded 
limestone not uncommonly sandy or argillaceous. Limestones fine grained 
to aphanitic or porcellaneous and light olive gray to dark gray. Weather
ing of shaly partings produces pinkish or yellowish colors. Thickness 
ranges from 220 through 450 feet. Lower boundary notably gradational 
with underlying Sentinel Mountain dolomite member (new) whereas con
tact with overlying Bay State dolomite member (new) is quite sharp 
being marked by varying thickness of light-gray dolomite sand at base 
of Bay State dolomite member. Calcareous nature of unit between the 
two dolomite members serves to distinguish it. 

Type locality: In gulch draining south slope of Woodpeckers Peak, which 
is situated on north boundary of Oxyoke Canyon, in vicinity of Eureka. 

Wood River Formation1 

Pennsylvanian and Permian: Southern central Idaho. 

Original reference: W. Lindgren, 1900, U.S. Geol. Survey 20th Ann. Rept., 
pt. 3, p. 89-90, 193-195, pl. 8. 

D. A. Bostwick, 1955, Jour. Paleontology, v. 29, no. 6, p. 941-951. Forma
tion, with exception of several hundred feet of conglomerates and lime
stones near base, is succession of calcareous sandstones and arenaceous 
limestones of 12,000 feet maximal thickness. Near Bellevue, contains 
fusulinids that compare closely with those of Desmoinesian, Virgilian, 
and Wolfcampian ages in rocks of Midcontinent and Southwest regions. 

M. R. Thomasson, 1959, Dissert, Abs., v. 20, no. 3, p. 999. Subdivided into 
(ascending) Hailey, Slate Creek (Desmoinesian-Missourian) , Lake Creel\: 
(Virgilian), and Wilson Creek (Wolfcampian) members. Overlies Mul
doon formation (new). Wood River and Muldoon are time equivalents 
of Lemhi formation (new). 

H. J. Bissell, 1960, Am. Assoc. Petroleum Geologists Bull., v. 44, no. 8, p. 
1427 (fig. 3). Correlation chart shows that Wood River formation in 
Bellevue area comprises (ascending) Hailey member, unnamed lower 
sandy limestones, and upper calcareous sandstones and sandy limestones. 
Uncomformable above Milligen formation and below Phosphoria. Mor
rowan-Leonardian. 

C. P. Ross, 1960, U.S. Geol. Survey Prof. Paper 400-B, p. B232. Discus
sion of interfingering Carboniferous strata in Mackay quadrangle, Idaho. 
Wood River where exposed west of Mackay quadrangle is lithologically 
diverse, but is characterized by abundant sandy beds, and, especially 
near base, by abundant conglomerate, part of it coarse and in thick 
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layers. Formation has been regarded as of Pennsylvanian age, but 
microfossils (Bostwick, 1955), discovered since formation was defined, 
have shown that large thicknesses of beds asBigned to it by Bostwick are 
of Permian age. These beds have nowhere been mapped separately. 
Formation west of Mackay quadrangle is probably at least 8,000 feet 
thick, and may be much thicker if beds containing Permian fossils are 
included in it. Beds definitely assignable to ·wood River are now known 
to occur east of western part of Mackay quadrangle, but name has been 
used tentatively as far east as Montana boundary. 

First described in vicinity of Hailey, Blaine County. 

t1Voods Bluff Group1 or Series1 

Eocene, lower: Southern Alabama and southeastern Mississippi. 

Original reference: A. Heilprin, 1882, Philadelphia Acad. Nat. Sci. Proc. 
1881, p. 158-159. 

Named for exposures at Woods Bluff, on Tombigbee River, in northwestern 

part of Clarke County, Ala. 

Woods Bluff Marl (in Bashi Formation) 1 

Eocene, lower: Southwestern Alabama. 

Original reference: A. Heill)rin, 1882, Philadelphia Acad. Nat. Sci. Proc. 
1881, p. 157. 

Named for exposures at Woods Bluff, on Tombigbee River, in northwestern 
part of Olarl.:e County. 

\V oods Corners Group 

Middle Cambrian: Northwestern Vermont. 

A. B. Shaw, 1058, Geol. Soc. ~t\.merica Bull., v. 60, no. 5, p. 532 (fig. 5), 533 
(fig. 6), 536. Proposed for entire succession behveen Rugg Brook dolo
mite below and Gorge formation above. Includes (ascending) St. Albans 
slate, Mill River conglomerate, Skeels Corners slate, Rockledge conglom
erate, and its northern equivalent Saxe Brool~ dolomite, and Hungerford 
slate. 

Name is taken from alternate local name for Skeels Corners, 5 miles north 
of St. Albans, St. Albans quadrangle. 

Woods. Hole Shale 

Probably lapsus for Woods Hollow shale. 

Woods Hollow Shale1 

Middle Ordovician : Southwestern Texas. 

Original reference: P. B. King, 1931, Am. Assoc. Petroleum Geologists Bull., 
v. 15, no. 9, p. 1066, 1071.-1072. 

W. B. N. Berry, 1960, Texas Univ. Bur. Econ. Geology Pub. 6005, p. 23-27, 
strat. sections. Graptolite fauna discussed. Underlies Maravillas chert; 
overlies Fort Pena formation. 

Named for exposures in ·woods Hollow Mountains between "t\roods Hollow 
and Little "roods Hollow, in anticlinal valley on former Louis Granger 
Ranch, Brewster County. 

Woodside Formation, Siltstone, or Redbeds 

Woodside Shale1 

Lower Triassic: Northeastern Utah, southea~.tern Idaho, southwestern 
Montana, and southwestern Wyoming. 

Original reference: J. M. Boutwell, 1907, Jour. Geology, v. 15, p. 439-458. 
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J. S. ·williams, 1939, Am. Assoc. Petroleum Geologists Bull., v. 23, no. 1, 
p. 91-93. In Uinta Mountains, overlies Phosphoria formation (Rex 
member) ; Park City not considered valid term. Concomitantly with 
thinning of Rex member of Phosphoria, gray and red sandstones and 
shales appear between the calcareous sandstones and main body of Wood
side shale ; they are here named Mackentire redbeds tongue of Phos
phoria. 

H. D. Thomas, 1939, Am. Assoc. Petroleum Geologists Bull., v. 23. no. 8, p. 
1249-1250. Discussion of Williams' paper. Proper designation should 
be Macken tire redbeds tongue of "\V 90dside formation. 

H. D. Thomas and M. L. Krueger, 1946, Am. Assoc. Petroleum Geologists 
Bull., v. 30, no. 8, pt. 1, p. 1268-1270, strat. sections. Along western part 
of Uinta Mountains, Woodside shale consists of 500 to 800 feet or red 
to maroon shales, siltstones, and very fine grained sandstones. Type 
Woodside rests directly above Phosphoria equivalent of Park City. 
Eastward along Uinta Mountains, it is impossible to separate redbeds 
of Park City age from true Woodside, and base of "\Voodside descends in 
section until at Skull Creek the entire upper Park City is represented by 
basal Woodside. Underlies Stanaker formation (new) at type section of 
Stanaker. Underlies Ankareh or Thaynes formations in some areas. No
menclatural problems discussed. 

N. D. Newell, 1948, Geol. Soc. America Bull., v. 59, no. 10, p. 1056 (fig. 2), 
1057. Woodside formation in Confusion Range consists of several hun
dred feet of alternating red shales and sandy limestones. Overlies Phos
phoria formation. 

Bernhard Kummel, 1954, U.S. Geol. Survey Prof. Paper 254-H, p. 170-171. 
In type area, consists of approximately 1,000 feet of maroon and red, 
shaly siltstone ; overlies Phosphoria formation and underlies Thaynes 
formation. Extends over wide area in northern Utah, western Wyom
ing, and southwestern Montana ; tongues out westward in southeastern 
Idaho and southwestern Montana into Dinwoody formation. Areas of 
occurrence discussed. 

V. E. McKelvey and others, 1956, Am. Assoc. Petroleum Geologists Bull., v. 
40, no. 12 p. 2837 (fig. 2), 2842-2843. In central and southern ·wasatch 
Mountains and western Uinta Mountains, overlies Franson member 
(new) of Phosphoria. 

"\V. W. Rubey, 1958, U.S. Geol. Survey Geol. Quad. Map GQ-109. Referred 
to as Woodside redbeds in Bedford quadrangle, "\Vyoming. 

R. K. Hose and C. A. Repenning, 1959, Am. Assoc. Petroleum Geologists 
Bull., v. 43, no. 9, p. 2185-2189. Term Thaynes extended into Confusion 
Range where it replaces term ·woodside as used by Newell ( 1948). 

Named for Woodside Gulch, Park City district, Utah. 

Wo~d Siding Formation (in Wabaunsee Group) 

Pennsylvanian (Virgil Series) : Southeastern Nebraska and eastern Kansas. 

G. E. Condra and E. C. Reed, 1943, Nebraska Geol. Survey Bull. 14, p. 41, 
42, 43. Name applied to include section between base of the Brownville 
above and base of the Nebraska City below. This was done because (1) 
the Nebraska City limestone, with Lorton coal below it, is persistent 
recognizable marker; (2) nonpersistent Gray Horse limestone, named 
from Oklahoma, is not good boundary marker between so-called Caney
ville formation and Pony Creek as restricted by Moore (1936, Kansas 
Geol. Survey Bull. 22) ; and ( 3) restricted Caneyville. and Pony Creek 
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are not good formations in Nebraska. Includes (ascending) Nebraska 
City limestone, 9 to 10 feet of greenish-gray sandy shale, 6 to 11 feet of 
gray to brownish limy sandstone, and Pony Creek shale; first three units 
are the Caneyville formation of Kansas Geological Survey. 

G. E. Condra, 1949, Nebraska Geol. Survey Bull. 16, p. 13. Type locality and 
derivation of name stated. 

R. C. Moore and M. R. Mudge, 1956, Am. Assoc. Petroleum Geologists Bull., 
v. 40, no. 9, p. 2273-2275. As originally defined, formation included ap
proximately 20 feet of beds between former N1~braska City limestone and 
base of former Brownville limestone. As herein redefined, includes 
(ascending) Nebraska City limestone, Plumb shale (new), Grayhorse 
limestone, Pony Creek shale, and Brownville limestone members. Thick
ness 12 to 50 feet. Underlies Permian Onaga shale (new) ; overlies Root 
shale (new). 

P. B. Greig, 1959, Oklahoma Geol. Survey Bull. 83, p. 62-71. Uppermost 
formation of Pennsylvanian system in Midcontinent area. As redefined 
by Moore and Mudge (1956), includes (ascending) Nebraska City lime
stone, Plumb shale, Grayhorse limestone, Pony Creek shale, and Brown
ville limestone members. Branson . (1956, Oklahoma Geology Notes, v. 
16) extended name into Oklahoma and modified Kansas definition to 
suit transitional sediments of Oklahoma section. As redefined, forma
tion extends downward from top of Brownville limestone to base of low
est recognizable member unit. As result of southward pinchout of Ne
braska City limestone member in Osage Coumy, Okla., base of formation 
is defined by base of "Grayhorse" limestone. South of Pawnee County 
where ''Grayhorse" limestone cannot be recognized, Brownville limestone 
member constitutes entire formation. In :Pawnee County, formation 
comprises (ascending) "Grayhorse" limestone, Pony Creek shale, and 
Brownville limestone members. Average thickness in Pawnee County 
75 feet. Overlies Gano shale ; underlies Admire group. 

Type loeality: Missouri River bluffs south of Wood Siding Station, Nemaha 
County, Nebr. 

Woodson Mountain Granodiorite 

Cretaceous : South California. 
F. S. Miller, 1937, Geol. Soc. America Bull., v. 4S, no. 10, p. 1399. Incidental 

mention. Named credited to E. S. Larsen, Jr. 
E. S. Larsen, Jr., 1948, Geol. Soc. America Mem. 29, p. 76-82, pl. 1. Light

colored rather coarse-grained granodiorite that contains biotite and a 
little hornblende. Intrudes Green Valley, Bonsall, and La Sierra tona
lites, and Temescal Wash porphyry. Olde·r than Roblar leucogranite 
(new) and Mount Hole granodiorite. Includes Steele Valley granodio
rite and Cajalco quartz monzonite of Dudley (1935). 

Named from its characteristic outcrops on Woodson Mountain, which is a 
few miles northeast of southeastern corner of San Luis Rey quadrangle 
and a few miles southwest of Ramona, San Diego County. Underlies 
area of about 220 square miles; among rocks of batholith, is excPeded in 
area only by Bonsall tonalite. 

Woods Run Limestone (in Conemaugh Formation) L 

Woods Run Limestone (in Conemaugh Group) 
Pennsylvanian: Western Pennsylvania and western Maryland. 
Original reference: P. E. Raymond, 1910, Carnegie Mus. Annals, v. 7, p. 

147. 
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M. N. Shaffer, 1952, Pennsylvania Geol. Survey, 4th ser., Prog. Rept. 141, 
geol. map. This report considers Conemaugh a group. 

J. J. Burke, 1958, Science, v. 128, no. 3319, p. 302. Original name Woods 
Run retained, without modification, for limestone described by Raymond 
(1910). Separated from overlying Carnahan Run shale (new) by 2tlh 
feet of reddish-brown shale that carries plant fossils. Johnson (1929, 
Pennsylvania Geol. Survey Topog and Geol. Atlas 27) described a lime
stone which, in Pittsburgh region, occurs approximately 8 to 17 feet be
low the Woods Run; subsequent workers have referred to the two strata 
as Woods Run limestones or as Upper and Lower 'Voods Run limestones. 
Name Nadine limestone is here applied to this limestone described by 
J olmson. 

Named for Woods Run within city of Allegheny, Pa. Allegheny is now 
incorporated in city of Pittsburgh. 

Woods Run Shale (in Conemaugh Formation) 1 

Pennsylvanian: Western Pennsylvania and western Maryland. 

Original reference: C. K. Swartz, 1922, Maryland Geol. Survey, v. 11, pl. 6. 

R. R. Dutcher and others, 1959, Geol. Soc. America Guidebook Pittsburgh 
Mtg., p. 69 (fig. 4). ·woods Run (Friendsville) shale shown on general
ized columnar section for western Pennsylvania above Lower Bakerstown 
coal and below Ewing limestone.. · 

Named derived from 'Voods Run, Pa. 

Woodstock Granite1 or Granodiorite 

Carboniferous ( ?) : Northern Maryland. 

Original reference: G. H. vVilliams .and N. H. Darton, 1892, U.S. Geol. Sur
vey map of Baltimore and vicinity to accompany "Guide to Baltimore," 
prepared for Baltimore meeting Am. Inst. Min. Engrs., Feb. 1892. 

H. E. Vokes, 1957, Maryland Dept. Geology, Mines and V\Tater Resources 
Bull. 19, p. 63. At least three peri?ds of granite forma~ion are recognized 
in Maryland. Granitic rocks of third period are represented, by the 
'Voodstock, Ellicott City, and at least part of the Sykesville. 

Occurs in small elliptical arf'fl. of less than 2 miles in diameter near Gran
ite, close to junction of North and South Branches of Patapsco River. 
Woodstock is in Howard County, across river from Granite. 

Woodstock Greensand Marl Member (of Nanjemoy Formation) 1 

Eocene, middle: Eastern Virginia and eastern Maryland. 

Original reference: W. B. Clark, 1895, Johns Hopkins Univ. Circ., v. 15, 
no. 121, p. 3. 

C. W. Cooke, Julia Gardner, and ,V. P. "roodring, 1943, Geol. Soc. America 
Bull., v. 54, no. 11, chart 12. Uppermost member of formation. Overlies 
Potapaco clay member. Middle Eocene (Claiborne). 

Named for ·woodstock, an old estate a short distance above Mathias Point 
on Virginia bank of the Potomac in King George County, Va. 

Woodstock Quartz Schise 

Woodstock quartz schist phase (of Hebron Gneiss) 

Pre-Triassic: Northwestern Connecticut. 

Original reference: H. E. Gregory, 1906, Connecticut Geol. Nat. History 
Survey Bull. 6, p. 114, 128, and map. 
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John Rodgers and others, 1956, Preliminary geological map of Connecticut 
(1 :253,440) : Connecticut Geol. Nat. History Survey. Refers to Wood
stock (Paxton) quartz schist phase of Hebron gneiss. Occurs chiefly in 
northeastern part of Hebron outcrop area. Jrurther described as includ-

. ing fine-grained quartz-mica schist, quartzite, and quartzose gneiss. Also 
contains thin layers of greenish lime-silicate rock and impure limestone. 
Pre-Triassic. 

Crops out in eastern part of ·woodstock Township, Windham County. 

Woodstock Schist1 

Ordovician: Southeastern Vermont. 
Original reference: C. H. Richardson, 1927, Vermont State Geologist 15th 

Rept., p. 127-158. 

Crops out in 'Voodstock, Windsor County. 

Woodville Marble 

Pre-Triassic: 'Vestern Connecticut. 
John Rodgers and others, 1956, Preliminary geological map of Connecticut 

(1 :253,440) : Connecticut Geol. Nat. History Survey. Described as 
grayish-white coarsely granular marble, generally calcitic but locally 
dolomitic. 

Named for Woodville in town of Washington, I,itchfield County. 

Woodville Sandstone Member (of Saginaw Formation) 

Woodville Sandstone1 

Woodville Sandstone (in Grand River Group) 

Pennsylvanian: Southern Michigan. 

Original reference: A. Winchell, 1861, Michigan Geol. Survey 1st Ann. 
Rept. Prog., p. 126, 138, 153, 158. 

W. A. Kelley, 1936, Michigan Dept. Conserv., Geol. Div. Pub. 40, Geol. Ser. 
34, p. 206-207, 211. Included in Grand River group (new). Strati
graphic relation to Eaton sandstone (new) not determined. Not known 
certainly whether Woodville at type locality represents lentil of limited 
distribution which should be grouped with sandstones of Saginaw group 
or whether it is formation younger than any member of Sagiuaw group. 

G. V. Cohee, Carol Mach, and Margery Holk, 1951, U.S. Geol. Survey Oil 
and Gas Inv. Chart 41, sheet 5. Recommended that name 'Voodville be 
restricted to sandstone member in lower part of Saginaw formation. 

Type locality: Exposure in cut of side track from (Woodville) mine to 
Central Railroad. Name has no reference to village of Woodville, in 
Newaygo County, but to old Woodville mine in Jackson County. 

tWoodward Group1 

Permian : Southwestern Oklahoma and Texas. 

Original reference: C. N. Gould, 1902, Oklahoma Geol. Survey 2d Bien. 
Rept., p. 42, 49. 

C. C. Branson, 1957, Oklahoma Geology Notes, v. 17, no. 11, p. 103. Poorly 
understood sequence including Dog Creek, 1iVhitehorse, and Day Creek. 
Abandoned by Oklahoma Geological Survey. 

Named for "roodward County, Okla. 
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Woodway Limestone 

Middle Ordovician: Southwestern Virginia. 

R. L. Miller and W. P. Brosge, 1950, U.S. Geol. Survey Oil and Gas Inv. 
Prelim. Map 104, (two sheets). Cryptocrystalline tan and gray lime
stone with interbeds and zones of medium-crystalline limestone ; promi
nent zone of Stromatoceri1tm rugosum at base. Thickness 256 to 288 
feet. Overlies Hurricane Bridge limestone (new) ; underlies Ben Hur 
limestone (new). Same as platy member of Lowville limestone on U.S. 
Geol. Survey Oil and Gas Inv. Prelim. Map 76. 

R. L. Miller and W. P. Brosge, 1954, U.S. Geol. Survey Bull. 990, p. 32 
(table 1), 33-34, 51-56, pl. 1. Further descrihed and type section given. 
Discussion of problems of correlation and summary of nomenclature of 
Middle Ordovician formations in Lee and Tazewell Counties. 

Type section: On north slopes of Elk Knob, 1% miles east of Woodway, 
Lee County. 

Wooleys Bluff Clays1 (in McElroy Formation) 

Eocene (Jackson) : Western Louisiana and eastern Texas. 

Original reference: A. C. Ellisor, 1936, Am. Assoc. Petroleum Geologists 
Bull., v. 17, no. 11, p. 1303. 

D. H. Eargle, 1959, Am. Assoc. Petroleum Geologists Bull., v. 43, no. 11, p. 
2627-2628, 2629. Incidental mention in discussion of Wellborn sandstone 
and McElroy formation. 

Named for locality in sec. 4, T. 3 N., R. 12 W., Sabine Parish, La. 

Woolsey Member (of Bloyd Shale) 

Pennsylvanian (Morrow Series) : Northwestern Arkansas. 

L. G. Henbest, 1953, Am. Assoc. Petroleum Geologists Bull., v. 37, no. 8, p. 
1943-1944, 1948 (fig. 2). Consists of a succession of terrestrial sediments 
up to 45 feet thick that intervene between Brentwood limestone member 
and unnamed upper division of Bloyd shale which includes Kessler lime
stone lentil. Member includes Baldwin or Zion Chapel coal. Discon
formably overlies and (or) truncates uppermost beds of Brentwood mem
ber. 

Named for its most complete and characteristic development in vicinity of 
Woolsey Station, Washington County. 

Woonasquatucket Formation 

Precambrian ( ?) : North-central Rhode Island. 

G. 1\1. Richmond in G. M. Richmond and W. B. Allen, 1951, Rhode Island 
Port and Indus. Devel. Comm. Geol. Bull. 4, p. 10, 12, pl. 1. Comprises 
four distinct rock types : light-gray medium-grained feldspathic quartz
muscovite schist which is very weakly foliated, gray medium-grained 
quartz biotite schist with strong foliation, gray medium-grained feld
spathic quartz biotite gneiss which is strongly foliated and thinly and 
irregularly layered, and conglomerate of granite and quartzite pebbles 
and cobbles in a quartz-muscovite schist matrix. Thickness 575 to 1,300 
feet. Underlies Blackstone series; overlies Absalona formation (new) ; 
both contacts gradational. 

Named from exposures on slopes northeast of V\Toonasquatucket Reservoir, 
Georgiaville quadrangle, Providence County. 

tWoonsocket Conglomera te1 

Carboniferous : Northeastern Rhode Island. 
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Original reference : G. R. Mansfield, 1906, Harvard Coll. Mus. Comp. 
Zoology Bull., v. 49, geol, ser., v. 8, p. 100. 

Occurs in rather limited area around Woonsocket, Providence County. 

HVoonsocket Basin Series1 

Carboniferous: Northeastern Rhode Island. 

Original reference: A. C. Hawkins, 1918, Am. Jour. Sci., 4th, v. 46, p. 437-
472, map. 

Occurs in Woonsocket Basin, Providence Count;r. 

Wooster Shale Member (of Cuyahoga Formation) 

Lower Mississippian (Osagian) : Northern Ohio. 

E. J. Szmuc, 1957, Dissert. Abs., v. 18, no. 6, p. !n09. Used in place of name 
Black Hand shale since latter term is restricted to the pebbly sandstone. 
Intertongues with partly younger Black Hand sandstone, and in parts of 
'Vayne, Medina, and Ashland Counties the sandstone is completely re
placed by shale. Overlies Armstrong member. 

A.rea investigated extends from vicinity of Meadville, Pa., to southern Ash
land County, Ohio. 

Worcester Formation 

·worcester Phyllite1 

Carboniferous: Eastern Massachusetts, northern Connecticut, and southern 
New Hampshire. 

Original reference: B. K. Emerson, 1889, Geo'l. Soc. America Bull., v. 1, p. 
560. 

,V, R. Hansen, 1956, U.S. Geol. Survey Bull. 1038, p. 20-31, pl. l. Name 
·worcester formation proposed to include rocks of Carboniferous age 
formerly mapped in this area as Worcester phyllite and Brimfield schist 
and also a previously unmapped quartzite unit here named Vaughn Hills 
member. ·worcester phyllite and Brimfield schist of previous reports 
dealing with this area are regarded as stratigraphically equivalent 
metamorphic facies, and terms "phyllite fa·cies" and "mica schist facies" 
are suggested for use in this area. Also proposed that term "Brimfield 
schist" be restricted to those areas where tlw schist is not known to be 
equivalent to " 7orcester formation. Problematical whether or not V\7orces
ter formation of Hudson quadrangle and adjoining areas is to be 
correlated with Brimfield schist of Emerson's (1917) type locality; the 
two areas are separate and the schist is not exposed continuously be
tween them; on the other hand, field evidence supports correlation of 
mica schist facies of this area with phyllite facies of 'Vorcester forma
tion. Includes Harvard conglomerate lentil. Mica schist facies grades 
upward into Nashoba formation (new). 

John Rodgers and others, 1956, Preliminary geological map of Connecticut 
(1 :253,400) : Connecticut Geol. Nat. History Survey. Refers to Pomfret 
(Worcester) phyllite phase of Hebron gneiss; pre-Triassic. 

Named for exposures in Worcester County, Mass. 

n' orcester Quartzite1 

Carboniferous : Eastern central Massachusetts, northern Connecticut, and 
central southern New Hampshire. 

Original reference: B. K. Emerson, 1898. U.S. Geol. ·Survey l\Ion. 2!), p. 17. 
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Exposed at ·worcester, Mass., and over large area in northern part of 
Worcester County. 

tWorcester County Gneiss1 

Age ( ? ) : Massachusetts. 
Original reference: E. Hitchcock, 1833, Rept. on geology, mineralogy, 

botany, and zoology of Massachusetts, p. 387-388. 

Occurs along western margin of 'Vorcester County gneiss range, in North
field, Mass., and Winchester, N.H. 

Word Formation1 

Permian : vVestern Texas. 

Original reference: J. A. Udden, C. L. Baker, and E. Bose, 1916, Texas 
Univ. Bur. Econ. Geology and Tech. Bull. 44, p. 52. 

P. B. King, 1942, Am. Assoc. Petroleum Geologists Bull., v. 26, no. 4, p. 
654-662, pl. 2. In this report, the Vidrio is restricted to that part of 
former member which is believed to be middle Guadalupe in age and 
classed as member of Word formation. Includes four unnamed limestone 
members. Plate shows uppermost limestone member grades laterally into 
Vidrio limestone member. Overlies Leonard formation; underlies Altuda 
formation, Capitan limestone, and Gilliam limestone. 

R. L. Clifton, 1945, Am. Assoc. Petroleum Geologists Bull., v. 29, no. 12, p. 
1766-1768. Fauna and stratigraphic correlatives discussed. Word strata 
considered correlative with strata of Cherry Canyon and Brushy Canyon 
of Delaware Mountain group, San Andres group, and Blaine and Dog 
Creek formations. 

E. R. Lloyd, 1947, West Texas, Geol. Soc [Guidebook] Spring Field Trip 
May 30-31, p. 5-6. Name Word should be restricted to local formation 
in Glass Mountains. 

Named for 1Vord's Ranch, Glass Mountains, Hess Canyon quadrangle, 
Brewster County. 

Workman Hill Conglomerate 

Miocene and Pliocene: Southern California. 

G. J. Bellemin, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 4, p. 
652 (fig. 1), 653-655. Named as one of five conglomerates interbedded in 
Miocene and Pliocene shales of Puente Hills, Los Angeles County. 

Named for occurrence adjacent to Workman Hill. 

Worland Limestone1 

'Vorland Limestone (in Altamont Limestone Member of Oologah Formation) 

'Vorland Limestone Member (of Altamont Limestone) 

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

Original reference: F. C. Greene, 1933, Missouri Bur. Geology and Mines 
57th Bien. Rept., p. 14, 18, 37, App. 2, pl. 2. 

L. M. Cline, 1941, Am. Assoc. Petroleum Geologists Bull., v. 25, no. 1, p. 
29. Lower and upper Worland limestone of Greene (1933) have been 
traced across southwestern Missouri into southeastern Kansas and are 
equivalent to lower and upper Altamont limestones, respectively. Lower 
limestone of Altamont is herein named Tina, and name Worland re
tained for upper member of Altamont. Traced into Appanoose County, 
Iowa. 
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J. M. Jewett, 1941, Kansas Geol. Survey Bull. H8, p. 332-334. At type 
exposure, herein designated, consists of about 4'-h feet of gray-brown
weathering massive limestone containing large fusulinids. Overlies Lake 
Neosho shale member (new). 

R. D. Alexander, 1954, Oklahoma Geol. Survey Circ., 31, p. 14-15, 16 (fig. 
5). In this report, Oologah is used for sequence of beds between base 
of cap rock of Lexington coal and top of Altamont limestone in Nowata 
County and for equivalent sequence of limeEtone not yet subdivided in 
vicinity of Tulsa. In Nowata County, upper member of Oologah is Alta
mont limestone which is subdivided into Amoret limestone below and 
Worland limestone above, with shale interval between. The 'Vorland is 
gray massive cherty limestone about HO feet thick. Occurs below Nowata 
shale. 

H. G. Hershey and others, 1960, Iowa Highway Research Board Bull. 15, p. 
30-31, fig. 5. Uppermost member of Altamont limestone in southwestern 
Iowa. Consists of thin wavy beds separated by green-gray fossiliferous 
shale seams and occasional pockets of green shale. Thickness 2% feet in 
Madison County; 6 feet in Appanoose County. Overlies Lake Neosho 
shale member; underlies Nowata shale. 

Type exposure: Along Kansas City Southern Hail way just north of grade 
crossing northeast of 'Yorland, Bates County, Mo. 

Worldbeater Granite Porphyry 

·world Beater Porphyry1 

Precambrian ( ?) : Southeastern California. 

Original reference: F. M. Murphy, 193H, California State Div. Mines Rept. 
28 of State Min., July-Oct. 1932, p. 339, map. 

J. H. Maxson, 1950, Geol. Soc. America Bull., v. 61, no. 2, p. 111. Incidental 
mention of Worldbeater granite porphyry in discussion of physiographic 
features of Panamint Range. 

Occurs in southern part of Panamint Range, Inyo County, between Pleasant 
Canyon and Happy Canyon. Probably named for Worldbeater mine. 

Worm Creek Quartzite member (of St. Charles Limestone) 1 

Upper Cambrian: Southeastern Idaho and northeastern Utah. 

Original reference: G. B. Richardson, 1013, Am. Jour. Sci., 4th, v. 36, p. ·107, 
408. 

J. S. Williams and G. B. Maxey, 1941, Am. Jour. Sci., v. 239, no. 4, p. 282, 
2S3 (fig. 2) ; .J. S. Williams, 1948, Geol. Soc. America Bull., v. 59, no. 11. 
p. 1135, pl. 1. Described in Logan quadrangle, Utah. Drab fine- to 
medium-grained medium-bedded quartzite; at base of f()rmation. Thick
ness on High Creek 75 feet; at Calls Fort, west of quadrangle, 6 feet. 
Overlies Nounan formation. Deiss (1938, Geol. Soc. America Bull., v. 49, 
no. 7) erred in redefinition of St. Charles in Blacksmith Fork section, 
because he failed to locate ·worm Creek quartzite, which is distinctly 
present there. Upper Cambrian. 

G. B. Richardson, 1941, U.S. Geol. Survey Bull. 923, p. 13. In Randolph 
quadrangle, Utah, is massive gray quartzite about 300 feet thick. 

W. H. Coulter, 1956, Idaho Bur. Mines and Geology Pamph. 107, p. 18. 
Thickness, east of Willow lflat, Idaho, 170 feet. 

R. H. Olson, 1956, Utah Geol. Soc. Guidebook 11, p. 48-49. Area of report 
is Promontory Range. A 3,800-foot sequence of dolomites, limestones, and 
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minor interbedded shales lying between Dunderberg shale (herein geo
graphically extended into Utah) and Ordovician Garden City formation 
is referred to as Upper Cambrian (undifferentiated). A 60-foot quartzite 
member is present 1,160 feet below base of Garden City formation. This 
quartzite unit may be correlative of 'Vorm Creek quartzite member of 
St. Charles formation. 

C. B. Bentley, 1958, Bringham Young Univ. Research Studies Geology 
Ser., v. 5, no. 6, p. 22. Haynie (1957, unpub. thesis) affirmed Olson's 
(1956) ·worm Creek designation in Promontory Range. Since 'Vorm 
Creek is same age as Dunderberg shale of Eureka, Nev., Olson's Dunder
berg shale is misnomer. 

Named for exposures on Worm Creek, Bear Lake County, Idaho. 

i"Wortham Aragonite Lentil (in ·wms Point Formation) 1 

Paleocene : Northeastern Texas. 

Original reference: F. B. Plummer, 1933, Texas Univ. Bull. 3232, p. 530, 
535, 537, 538, 559. 

Mackenzie Gordon, Jr., J. I. Tracey, Jr., and M. ·w. Ellis, 1958, U.S. Geol. 
Survey Prof. Paper 299, p. 25. Lentil in Kerens member of Wills Point 
formation. 

Named for occurrence in stream valley, 1 mile east of Wortham, Freestone 
County. 

Worthey Member (of Sycamore Formation) 

Mississippian: Central southern Oklahoma. 

J. D. Prestridge, 1959, in Petroleum geology of southern Oklahoma, v. 2: 
Tulsa, Okla., Am. Assoc. Petroleum Geologists, p. 158 (fig. 2), 161-162, 
163. Comprises approximately 310 feet of compact tough blocky blue 
slate, silty to sandy limestone which is massive at base becoming thick 
bedded near middle and thin bedded near top ; also member becomes more 
shaly toward top. Eastward from type locality upper part gives way to 
lower Caney shale which becomes calcareous near base; contact grada
tional. Overlies Cornell Ranch member (new). 

Type section: SE:JA,SE 14NE14 sec. 33, T. 2 S., R. 1 E .. Carter County. 
Named for Ed Worthey Farm. Massive part of member forms prominent 
Sycamore hogback. 

Worthington Sandstone Member (of Allegheny Formation) 1 

Middle Pennsylvanian: Western Pennsylvania. 

Original reference: J. P. Lesley, 1880, Pennsylvania 2d Geol. Survey Rept. 
H5, p. xxi, 319. 

Worthington is in Armstrong County. 

\Vorthville Beds1 

Upper Ordovician: Northern New York. 

Original reference: R. Ruedemann, 1925, New York State Mus. Bull. 258, 
p. 137, 141, 149, 154. 

Exposed along Sandy Creek about Worthville, Jefferson County. 

Wrangell Lava1 

Tertiary to Recent : Southeastern Alaska. 

Original reference: W. C. Mendenhall, 1905, U.S. Geol. Survey Prof. Paper 
41, p. 54, map. 
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F. H. Moffit, 1954, U.S. Geol. Survey Bull. 989-D, p. 165-167, pls. 6, 7. Pro
portion of fragmental beds, tuffs, and agglomerates much greater in 
western part of area (eastern part of Alaska Range and adjacent area), 
near the volcanic centers. The lava flows, particularly younger flows, 
are quite fresh and commonly black or dark gray in color; less com
monly show colors of !Jriek red. 'l>rowit, and tan. Most ln ya is porphyritic 
and much is highly vesicular. Columnar structure well developed in 
many flows. Glassy phases of lava more numerous in upper part of sec
tion. Thickness varies with distance from vents ; may be 12,000 feet or 
more in neighborhood of Mount Sanford, but because base of deposits is 
uneven ::.urface, definite measurement applies to only one locality. Ex
trusion of Wrangell lava probably began in Eocene time and continued 
intermittently to Recent time. Mapped as T•::!rtiary to Recent. 

Forms entire western part of Wrangell group of mountains. Occupies an 
irregular elongated area extending from lower western slopes of Mount 
Drum to international boundary, a distance of about 130 miles. 

Wray Channel Beds (in Ash Hollow Formation) 
Pliocene: Northeastern Colorado. 

M. K. lDlias, 1942, Geol. Soc. America Spec. Paper 41, p. 143. Name ap
plied to thin channel sandstone near base of Ash Hollow. 

Occurs near Beecher Island Post Office about 15 miles south of Wray, Yuma 
County. 

Wreford Limestone (in Chase Group) 1 

Permian: Eastern Kansas, central Oklahoma, and southeastern Nebraska. 

Original reference: R. Hay, 1893, Kansas State Bd. Agr. 8th Bien. Rept., p. 
104. 

R. C. :Moore, J. C. Frye, and J. M. Jewett, 1944, Kansas Geol. Survey Bull. 
52, pt. 4, p. 165. Includes (ascending) Threemile limestone, Havensville 
shale, and Schroyer limestone members. Average thickness 35 feet. 
Underlies Matfield shale; overlies Speiser shale. Wolfcamp series. -

P. B. Greig, 1959, Oldahoma Geol. Survey Bull. 83, p. 105-109. Described 
in Pawnee County where it overlies Garrison shale in Council Grove 
group, and underlies Matfield shale. This is essentially usage of Prosser 
(1902.). In Kansas, Wreford is divided int.o three members but these 
divisions have not been recognized in Oklahoma. Thickness 12 to 31 feet. 

Named from exposures near Wreford, Geary County, Kans. 

Wrightsville Conglomerate1 

Devonian or Carboniferous: Northwestern Pennsylvania. 

Original reference: J. F. Carll, 1883, Pennsylvania 2d Geol. Survey Rept. L4, 
p. 180, 203-208, 230. 

Forms several escarpments near Wrightsville, Warren County. 

Wupatki Member (of Moenkopi Formation) 

Lower Triassic : Northeastern Arizona. 

E. D. McKee, 1951, New Mexico Geol. Soc. Guidebook 2d Field Conf., p. 86, 
87 (fig. 1). Red beds-shaly siltstones and structureless mudstones
alternating with resistant thick-bedded sandstones. Thickness over 50 
feet. Underlies Winslow member (new) ; overlies Kaibab limestone. 
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E. D. McKee, 1954, Geol. Soc. America Mem. 61, p. 18, 19. Thickness ranges 
from 70 to 119 feet. Underlies Moqui member (new) in Poverty Tank
Concho area. Units here called "\Vupatki and Moqui were referred to as 
Salt Creek by Hager (1922, Mining and Oil Bull., v. 8, no. 2, p. 73). 

Named in Winslow-Holbrook area. 

'Vurtemburg Limestone (in Pottsville Formation) 1 

Pennsylvanian: Western Pennsylvania. 

Original reference: J. P. Lesley, 1875, Pennsylvania 2d Geol. Survey Rept. 
J., p. 93-100. 

Well exposed just east of Wurtemburg along Slippery Rock Creek, in 
Lawrence County. 

Wurtemburg Sandstone (in Pottsville Forma~ion ) 1 

Pennsylvanian: Western Pennsylvania. 

Original reference: J. P. Lesley, 1875, Pennsylvania 2d Geol. Survey Rept. 

J, p. 93-94. 

Wurtemburg, Lawrence County. 

Wyandot Amygdaloid1 

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). 

Named for occurrence in "\Vyandot mine, Houghton County. 

Wyandot Flow1 

Precambrian (Keweenawan) : Northern Michigan. 

Original reference: B. S. Butler and "\V. S. Burbank, 1929, U.S. Geol. Survey 
Prof. Paper 144 (chart compiled by 1\f. G. Wilmarth). 

Named for occurrence in "\Vyandot mine, Houghton County. 

Wyandot No.8 Amygdaloid1 

Precambrian (Keweenawan) : Northern Michigan. 

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

Occurs in interval between conglomerate No. 6 above and Superior West 
amygdaloid below and is eight amygdaloids back from Wyandot shaft, 
Houghton County. 

Wyandot No.8 Flow1 

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). 

Named for occurrence in Wyandot mine, Houghton County. 

Wyandotte Group1 

Pennsylvanian: Eastern Kansas. 

Original reference : R. C. Moore, 1931, Kansas Geol. Soc. Guidebook 5th 
Ann. Field Conf., correlation chart. 

Wyandotte Limestone1 (in Kansas City Group) 

Pennsylvanian (Missouri Series) : Eastern Kansas, southwestern Iowa, 
northwestern Missouri, and southeastern Nebraska. 
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Original reference : R. C. Moore, 1932, Kansas Geol. Soc. 6th Ann. Field 
Conf., Guidebook, p. 85, 91, 92, 97. 

R. C. Moore, 1948, Am. Assoc. Petroleum Geologists Bull., v. 32, no. 11, p. 
2031 (fig. 4). Formation includes (ascending) Frisbie limestone, Quin
daro shale, Argentine limestone, Island CreE~k shale, and Farley limestone 
members. Underlies Bonner Springs shale; overlies Lane shale. This is 
classification agreed upon by State Geological Surveys of Iowa, Kansas, 
Missouri, Nebraska, and Oklahoma, May 1g147. 

G. E. Condra, 1949, Nebraska Geol. Survey Bull. 16, p. 34. Thickness of 
formation about 32 feet in Cass County, N•~br. 

T. L. Welp, L. A. Thomas, and H. R. Dixon,. 1957, Iowa Acad. Sci. Proc., 
v. 64, p. 418 (fig. 1), 420. Thickness of formation about 22 feet in ~fadi
son County, Iowa. Five members present. 

Named from "'Wyandotte County, Kans. 

tWyckoff Limestone1 

Pennsylvanian: Eastern Kansas. 

Original reference: E. Haworth and M. Z. Ki·rk, 1894, Kansas Univ. Quart., 
v. 2, p. 111. 

Named for 'Vyckoff, Lyon County. 

Wykoff Beds1 

Wykoff Member (of Maquoketa Formation) 1 

Upper Ordovician (Cincinnatian) : Southeastern Minnesota and north
eastern Iowa. 

Original reference : C. W. Hall and F. ,V. Sa rdeson, 1892, Geol. Soc. Amer
ica Bull., v. 3, p. 349, 359, 366. 

C. R. Stauffer and G. A. Thiel, 1941, Minnesota Geol. Survey Bull. 29, p. 9, 
92-93. Wykoff member of Maquoketa consists of about 30 to 45 feet of 
argillaceous gray limestone and weathered shale; fossiliferous. Occurs 
above Dubuque member and below Devonian Cedar Valley limestone. 
Name is satisfactory and should be retained in Minnesota classification. 

Named for exposures at Wykoff, Fillmore County, Minn. Also well exposed 
1 mile east of Spring Valley, along U.S. Highway 16. 

Wyman Formation1 

Precambrian ( ?) : Southern California. 

Original reference : J. H. Maxson, 1934, Pan-Am. Geologist, v. 61, no. 4, 
p. 311. 

J. C. Hazzard, 1937, California Jour. Mines and Geology, v. 33, no. 4, p. 280 
(fig. 4). Shown on columnar section above Roberts formation and below 
Reed dolomite. Thickness 3, 700 feet. · 

U.S. Geological Survey currently designates the age of the Wyman as 
Precambrian ( ? ) on the basis of a study now in progress. 

In "'Wyman Canyon, Inyo Range. 

Wyman1 (formation) 

Lower Cretaceous : Montana. 

Original reference: C. R. Keyes, 1926, Pan-Am. Geologist, v. 46, p. 195-232. 

774-954-vol. 3-G6--90 
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t"Wyman Sandstone1 

Mississippian: Northern Arkansas and eastern Oklahoma. 

Original reference: F. W. Simonds, 1891, Arkansas Geol. Survey Ann. Rept. 
1888, v. 4, p. 26, 38-41. 

Named for Wyman, Washington County, Ark. 

V\'ymanian series 

Precambrian ( Protozoic) : Eastern California. 
C. R. Keyes, 1942, Pan-Am. Geologist, v. 77, no. 4, p. 307 (chart). Listed as 

lowermost series in section. Consists of 3,700 feet of schists. Uncon
formable below Reedian series. 

Occurs in Death Valley region. 

Wymer Beds1 

See Wimer Beds. 

Wymore Shale Member (of Matfield Shale) 

Wymore Shale (in Chase Group} 1 

Permian: Southeastern Nebraska and eastern Kansas. 
Original reference: G. E. Condra and J. E. Upp, 1931, Nebraska Geol. Sur

vey Bull. 6, 2d ser., p. 37. 
D. E. Battin, 1957, Kansas Geol. Survey Bull. 124, p. 49-50, 122. Generally 

exhibits fourfold depositional sequence (ascending) : (1) silty green 
shale; (2) silty red shale and red mudstone, (3) silty green shale, and 
( 4) very silty shale, very calcareous mudstone, or hard very silty lime
stone. Thickness 9 to 26 feet. Underlies Kinney limestone member; 
overlies Schroyer limestone member of Wreford limestone. Wolfcamp 
series. 

Type locality: Ravines on west side of creek 2lh miles east of south side 
of Wymore, Gage County, Nebr., in Elh sec. 27, T. 2 N., R. 4 E., about 
one-quarter mile north of where highway crosses Burlington and Union 
Pacific Railroads. 

·wynn Limestone Member (of Palo Pinto Formation) 
Pennsylvanian (Canyon Series) : North-central Texas. 
M.G. Cheney, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 1, p. 66 

(fig. 1) , 88. Name applied to lower limestone member of formation. 
Underlies Posideon shale member (here reallocated to redefined Palo 
Pinto). 

Named from Wynn Mountain, 2lh miles east of Palo Pinto, Palo Pinto 
County. 

Wynona Sandstone Group1 or Series1 

Pennsylvanian: Central northern Oklahoma. 
Original reference: H. T. Beckwith, 1928, Oklahoma Geol. Survey Bull. 40T, 

p. 22-24. 
Occurs in vicinity of Wynona, Osage County. 

Wynona Sandstone Member (of Vamoosa Formation) 

Wynona Sandstone Member (of Nelagoney Formation) 1 

Pennsylvanian (Virgil Series) : Northeastern Oklahoma. 
Original reference: C. F. Bowen, 1918, U.S. Geol. Survey Bull. 686-D, p. 17, 

18. 
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·w. F. Tanner, 1956, Oklahoma Geol. Survey Circ. 40, p. 12 (fig. 1), 50-52, 
fig. 14, pl. 1. Reallocated to Vamoosa formation. Described as sequence 
of beds about 70 feet thick; consists of at least two sandstones, each 
about 25 feet thick, separated by about 20 fe«~t of shale and sandy shale. 
Beds are buff, very fine to coarse grained, thin bedded to massive ; sand
stones become thinner northward and split into many tongues. Lies 
stratigraphically above Cochahee sandstone member and below Oread 
limestone member. 

P. B. Greig, 1959, Oklahoma Geol. Survey Bull. 83, p. 30. Lowest member of 
Vamoosa identified in Pawnee County. Thickness 15 feet. Occurs at top 
of complex 100-foot shale-sandstone sequence which comprises lower part 
of Vamoosa; underlies thick sequence of dark fossiliferous shales; occurs 
below Kanwaka shale member. 

Named from exposures near ·wynona, T. 24 !\:., R. 9 E., Osage County. 

Wyo division1 

Upper Cambrian or Lower Ordovician: Cent:ml Texas. 

Original reference: T. B. Comstock and E. T. Dumble, 1890, Texas Geol. 
Survey 1st Ann. Rept., p. 295-306, pl. 3. 

Named for "well-known cattle brand (YO) used in Blue Mountain region 
along course of James River in adjoining parts of Mason and Kimble 
Counties." 

tWyoming Conglomerate1 

Miocene ( ?) : Northwestern Colorado, northeastern Utah, and southern 
Wyoming. 

Original reference: C. King, 1876, U.S. Geol. IDxpl. 40th Par. Atlas, maps 1, 
2; separate sheets were issued in 1875, but atlas bears 1876 imprint. 

Occurs in region of Big Thompson, eastern Colorado, and east of Laramie 
Hills, Wyo. 

tWyoming Formation1 or Group1 

Pennsylvanian, Permian, and 'J~riassic ( ?) : Eastern Colorado. 

Original reference: G. H. Eldridge, 1896, U.S. Geol. Survey Mon. 27. 

T. S. Lovering and E. N. Goddard, 1950, U.S. Geol. Survey Prof. Paper 223, 
pl. 6; R. L. Langenheim, .Jr., 1952, Am. Assoc. Petroleum Geologists 
Bull., v. 36, no. 4, p. 550 (fig. 2). Name nppears on correlation charts 
citing history of nomenclature applied to Pennsylvanian and Permian 
rocks in Colorado. 

Named for widespread development in Wyoming, but application of name in 
literature has been restricted to eastern Colorado. 

Wyoming Valley Limestone Beds1 

Pennsylvanian: Pennsylvania. 

Original reference: C. A. Ashburner, 1886, Pennsylvania 2d Geol. Survey 
Rept. 1885, p. 437-450, map. 

Occurs in Wyoming Valley, Luzerne County. 

Wyopo Formation (in Chugwater Group) 

Triassic: Northwestern Wyoming. 

E. B. Branson and C. C. Branson, 1941, Am. Assoc. Petroleum Geologists 
Bull., v. 25, no. 1, p. 124 (table 1), 136. ClW-forming series of white buff 
light-gray, and pinl.: siltstone which is crossbedded in large part. In 
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southern part of range, lower part of formation changes in short dis
tances from light gray to light red. Thickness about 200 feet in Lander 
region and less than 100 feet near Dubois. Underlies Gypsum Spring 
formation; overlies Popo Agie formation. 

Type locality: Wyopo, a loading spur on Northwestern Railway, 2 miles 
northeast of Lander, Fremont County. 

Wyota 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. 24, figs. 3, 12. Dolomite, argillaceous and dense 
at top; pure, coarsely crystalline and porous below; medium- to thick
bedded. Thiclmess about 19 feet. Shown on columnar section as under
lying Sinsinawa member (new) of Wise Lal\:e formation and overlying 
Wall member (new) of Dunleith formation. 

Occurs in Dixon-Oregon area. 

XI Member (of Rexroad Formation) 

Pliocene, upper: Southwestern Kansas. 

C. W. Hibbard, 1949, Michigan Univ. Mus. Paleontology Contr., v. 7, no. 5, 
p. 93-94, 96-97. Consists of about 25 feet of sand, caliche, and clay beds 
in basal part of formation. Overlies Laverne formation with angular 
unconformity. Contains vertebrate fauna. 

C. W. Hibbard, 1953, Michigan Acad. Sci., Arts, and Letters, Papers, v. 38, 
p. 389, 408. Contains Saw Rock Canyon fauna considered to be lower 
upper Pliocene in age. 

Type locality: Near center of west line of sec. 36, T. 34 S., R. 31 W., Seward 
County. Name derived from XI ranch on which exposures occur. 

Yaak Quartzite1 

Precambrian: Northwestern Montana, and British Columbia, Canada. 

Original reference: R. A. Daly, 1905, Canada Geol. Survey Summ. Rept. 
1904, p. 96-100. 

Probably named for Yaak River, Montana-British Columbia. 

Yabucoa Granite1 

.Age ( ? ) : Puerto Rico. 

Original reference: C. R. Fettke, 1924, New York .Acad. Sci. Scientific 
survey of Porto Rico and Virgin Islands, v. 2, pt. 2, p. 159. 

Yaeger Greenstone (in Yavapai Group) 

Precambrian: Central Arizona. 

E. D. Wilson, 1937, ( abs.) Geol. Soc. America Proc. 1936, p. 112 ; 1939, 
Geol. Soc. America Bull., v. 50, no. 7, p. 1118 (table 1), 1120, pl. 10. 
Largely of intermediate to mafic flows and small intrusives, tuff, and ag
glomerate, together with some sedimentary material. Rocks show exten
sive alteration to greenish-black and grayish-green aggregates and fine
grained chlorite, sericite, and quartz, with local rude schistosity. 
Thickness appears to exceed 2,000 feet; base not exposed. Probably 
oldest member of Yavapai group. In fault contact with Red Rock rhyo
lite (new) above. Yaeger greenstone is equivalent to "greenstone com
plex" of earlier authors, especially Lausen (1930, Jour. Geology, v. 38, 
no. 2, p. 17 4) . 
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Gordon Gastil, 1958, Geol. Soc. America Bull., v. 69, no. 12, pt. 1, p. 1496. 
In Gila County, basic volcanic rocks belong not to a single unit, the 
Yaeger greenstone, placed at base of stratigraphic sequence, but to at 
least three stratigraphically separate units--Flying W, Board Cabin, and 
Haigler formations (new). 

Named for typical occurrence east of Yaeger mine, in southwestern part of 
Black Hills. Also crops out in Mazatzal Mountains and eastern Tonto 
Basin areas. 

Yager Form'ation 

Upper Jurassic to Lower Cretaceous: Northwestern California. 

B. A. Ogle, 1953, California Div. Mines Bull. 164, p. 13 (fig. 3), 16-22, pis. 
1, 2. Series of dark-gray indurated mudEtone, shale, graywacke, and 
conglomerate. Thickness about 10,000 feet. In fault contact with ll'ran· 
ciscan in northeastern part of Fortuna quadrangle and with rocks of 
False Cape shear zone along Russ fault in southern part of quadrangle; 
in southern area, unconformably underlies Pullen formation (new) and 
farther north undifferentiated Wildcat group; along Yager fault is 
faulted against Rio Dell formation (new) and Eel River formation 
(new). It is possible that rocks included in formation range from Upper 
Jurassic to Upper Cretaceous ; most evidence points to Cretaceous age. 
Columnar section shows Upper Jurassic to Lower Cretaceous. 

Exposed in Yager Creek in Fortuna quadrangle, Eel River valley area, 
Humboldt County. 

Yakataga Formation1 

Miocene and Pliocene ( ? ) : Southeastern Ala!:lka. 

Original reference : N. L. Taliaferro, 1932, Geol. Soc. America Bull., v. 43, 
no. 3, p. 756. 

D. J. Miller, 1951, Preliminary report on the geology and oil possibilities of 
the Yakataga district, Alaska: U.S. Geol. Survey, p. 35, fig. 1. Horizon 
of Yalmtaga-Poul Creek contact in area between Twomile Creek and 
White River found to lie several hundredl feet stratigraphically above 
sandstone cited by Taliaferro as marking base of Yakataga formation. 
Formation includes entire sequence of Tertiary strata overlying Poul 
Creek formation in Yakataga district. Upper Oligocene ( ?) , Miocene and 
Pliocene ( ? ) . 

D. J. Miller, 1957, U.S. Geol. Survey Oil and Gas Inv. Map OM-187, sheets 
1 and 2. In southeastern part of Robinson Mountains, formation com
prises minimum of 10,000 feet. possibly 15,.000 feet or more, of sedimen
tary rocks, chiefly siltstone, sandstone, and unsorted coarse ice-trans
ported debris, called conglomeratic sandy mudstone. Lower part of 
Yakataga Reef section reassigned to Poul Creek formation. Considerable 
diversity of opinion as to age of formation. Mapped as Miocene and 
Pliocene ( ? ) . 

·wen exposed at Yakataga Reef and on both Hanks of "Yakataga" anticline 
(Sullivan anticline in report of Miller, 1957), Yakataga district, Con
troller Bay region. 

Yakima Basalt1 

Miocene, upper, and Pliocene, lower: Eastern Washington. 

Original reference: G. 0. Smith, 1901, U.S. Geol. Survey 'Vater-Supply 
Paper 55. 
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W. C. Warren, 1940, (abs.) Geol. Soc. America Bull., v. 51, no. 12, pt. 2, 
p. 2034-2035; 1941, Jour. Geology, v. 49, no. 8, p. 795-814. Yakima basa\t 
is typical plateau basalt which is associated toward west in Cascade 
Mountains with different type of volcanic formation, the Keechelus ande
sitic series. Latter has commonly been regarded as younger. In Mount 
Aix quadrangle, upper part of Keechelus andesitic series, which has long 
been known to be unconformable on lower part, has been split off as 
separate unit and is here named Fifes Peak andesite. Marginal flows of 
Yakima overlap Fifes Peak andesite. In some areas, overlies Taneum 
andesite. Yakima commonly regarded as middle Miocene but may be 
upper Miocene. 

J. H. Mackin, 1947, Northwest Sci., v. 21, no. 1, p. 33. In Yakima-Ellensburg 
area, Yakima basalt with Squaw Creek diatomite member (new) one flow 
below top, is overlain in ascending order by Selah tuff (new), Wenas 
basalt, and main body of Ellensburg formation. 

A. C. Waters, 1955, Geol. Soc. America Bull., v. 66, no. 6, p. 669-672, pl. 1. 
Described and mapped in Yakima East quadrangle where it is exposed in 
four southeast-trending strips that coincide with crestal portions of four 
anticlinal axes. Interfingers with overlying Ellensburg formation. Thick
ness as much as 1,500 feet; base not exposed. Lenses of micaceous silt, 
sandstone, 'and clay, with occasional conglomerate beds, occur between 
flows at many localities in upper part of section. Layer of fresh-water 
diatomite, 6 to 10 feet thick, together with 150-foot basalt on which it 
rests, forms good horizon marker. Top of flow that overlies the diatomite 
was apparently selected by Smith as top of Yakima basalt and base of 
Ellensburg where he mapped Ellensburg quadrangle. Present mapping 
indicates that contact between any one basalt flow and an overlying 
sedimentary bed cannot serve as workable horizon for defining top of 
Yakima basalt and base of Ellensburg; in general, sedimentary parts of 
the section thin and pinch out between successively younger flows when 
traced eastward; in some areas, exact position of contact is a matter of 
arbitrary choice; at one locality, Ellensburg pinches out and Wenas basalt 
rests directly on Yakima. In a broad sense, entire lower part of Ellens
burg can be considered marginal sedimentary facies of Yakima basalt 
flows. 

Named for occurrence in Yakima area. 

Yakima Group1 

Pliocene : Central northern Oregon. 

Original reference : T. Condon, 1902, The two Islands : Portland, Oreg., The 
J. K. Gill Co. 

Yaldnikak Limestone1 

Upper Mississippian: Northwestern Montana. 

Original reference : Bailey Willis, 1902, Geol. Soc. America Bull., v. 13, p. 
316, 324. 

L. L. Sloss, 1945, Jour. Paleontology, v. 19, no. 3, p. 309. Represents rem
nant of an imbricate thrust sheet that has been thrust over subjacent 
Pennsylvanian ( ? ) quartzite. 

Type locality: On Yakinikak Creek, 4 miles west of North Fork of Flathead 
River, Glacier National Park. 

Yakutat Group1 

Upper ( ? ) Cretaceous: Southeastern Alaska. 
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Original reference: I. C. Russell, 1891, .Nat. Geog. Mag., v. 3, p. 167-175. 

George Plafker and D. J. Miller, 1957, U.S. Geol. Survey Oil and Gas lnv. 
Map OM-189. Sedimentary sequence in Malaspina district assigned to 
Yakutat group probably thousands of feet thick. Paleontological evidence 
indicates Upper ( ?) Cretaceous age. Underlies Tertiary (?) siltstone 
sequence and overlies Cretaceous or older erystalline complex with 
unconformable contacts. 

Exposed about Yakutat Bay and westward along foot of St. Elias Moun
tain to Icy Bay. Also forms major part of coastal mountains between 
Disenchantment Bay and Dry Bay. 

Yale Member (of Ironwood Iron-Formation) 1 

Precambrian (Animikie Series) : Northwestern Michigan and northwestern 
'Visconsin. 

Original reference: ,V. 0. Hotchkiss, 1919, Eng. Mining Jour., v. 108, p. 501, 
503. 

N. K. Huber, 1959, Econ. Geology, v. 54, no. 1, p. 104 (table 10), 106 (table 
11), 107 (fig. 6). Underlies Norrie member; overlies Plymouth member. 
Thicknesses (taken from drill holes) 48 1h and 67 1h feet. 

Named for Yale mine, near Bessemer, Gogebic County, Mich. 

Yale Point Sandstone (in Mesaverde Group) 

Upper Cretaceous: _Northeastern Arizona. 

G. A. Kiersch, 1955 Mineral Resources Navajo-Hopi Indian Reservations, 
Arizona-Utah, v. 2: Tucson, Ariz., Univ. Arizona Press, p. 4 (fig. 1), 7. 
Prominent cliff-forming sandstone capping group along eastern margin of 
Black Mesa. Overlies Wepo formation (n•::!w). Name credited to Re
penning and Page. 

C. A. Repenning and H. G. Page, 1956, Am. Assoc. Petroleum Geologists 
Bull., v. 40, no. 2, p. 271, 279-281. Yellowish-gray massive sandstone, 
weathering grayish orange, and composed of eoarse- to medium-grained 
subrounded to subangular clear quartz. Bedding is lenticular, individual 
units crossbedded. Thin silty units present. at widely spaced intervals. 
Minor amounts of coal present. Thickness at Yale Point 204 feet, maxi
mum of 300 feet at north end of Marsh ]?ass. Caps Black Mesa; no 
younger sediments overlie formation; and its upper limit is surface of 
recent erosion. Intertongues with underlying \Vepo formation to south. 
Type section designated. 

Type locality: Three-fourths mile west of Yale Point of Black Mesa, from 
which it is named, Apache County. 

Yamhill Formation 
Eocene, upper: Western Oregon. 

E. M. Baldwin and others, 1D55, U.S. Geol. Survey Oil and Gas Inv. Map 
OM-155. Name proposed for thick sequence· of marine sedimentary rocks 
that overlie Siletz River volcanic series. 'J'hese sedimentary rocks have 
been known locally as Mill Creek beds. At M:m Creek, sedimentary rocks 
that compose lower 500 feet of formation ar«~ predominantly dark-gray 
shale and siltstone with occasional beds of lime-cemented sandstone. The 
siltstone and shale sequence along Mill Creek is overlain by sequence of 
massive sandstone beds. The sandstone is medium to greenish gray, thick 
bedded, and fossilferous. This sandstone is about 500 feet thick and 
grades upward into more argillaceous rock. Greenish-gray sand beds of 
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the Yamhill are in turn overlain along Mill Creek by approximately 4,000 
feet of finely micaceous siltstone and mudstone. Unconformably overlain 
by Nestucca formation. Yamhill and Burpee formations occupy same 
general stratigraphic position and are probably equivalent in age. Eocene. 

E. M. Baldwin, 1959, Geology of Oregon: Ann Arbor, Mich., Edwards Bros., 
Inc., p. 13-14. Formation is exposed along south slope of Yamhill Valley 
and southward through the Dallas area to Luckiamute River where it 
appears to interfinger with beds of Tyee formation. Near Dallas, lime
stone at base of formation is referred to as Dallas limestone member. 

Type section : Exposures along Mill Creek from a point 0.6 mile south of 
Sheridan quadrangle to point 0.1 mile southeast of Mill Creek School. 
Formation best preserved within Yamhill Valley downwarp, which occu
pies broad area along South Yamhill River in Sheridan quadrangle. 

Yampa Limestone Lentil (of Bingham Quartzite) 1 

Pennsylvanian: Central northern Utah. 

Original reference: A. Keith, 1905, U.S. Geol. Survey Prof. Paper 38, p. 43, 
map, sections. 

Named for Yampa mine, Bingham district. 

tYampa Sandstone1 

Pennsylvanian: Northeastern Utah. 

Original reference : J. "\V. Powell, 1876, Geology of eastern portion of Uinta 
Mountains, p. 41, 55. 

Occurs along Yampa River and on Yampa Plateau. 

Yampai sandstone1 

Yampai shales (in Tusayan series) 

Permian: Northwestern Arizona. 

Original reference: C. R. Keyes, 1922, Pan-Am. Geologist, v. 38, no. 3, p. 251, 
339. 

Charles Keyes, 1936, Pan-Am. Geologist, v. 66, no. 3, p. 215 (table). Under
lies Shiwits sandstones; overlies Seligman limestones. In Tusayar. series 
(new) of Carbonic age. 

In Grand Canyon region. 

Yankee Fork Rhyolite Member (of Challis Volcanics) 1 

Oligocene, upper, or Miocene, lower: Southern central Idaho. 

Original reference: C. P. Ross, 1932, Idaho correlation chart compiled by 
l\1. G. Wilmarth. 

C. P. Ross and J. D. Forrester, 1958, Idaho Bur. Mines and Geology Bull. 
15, p. 13. In Bayhorse region, Challis volcanics have been divided into 
five members: latite-andesite, Germer tuffaceous, basalt and related flows, 
Yankee Fork rhyolite, and travertine. Rhyolitic member has three 
subdivisions that have been distinguished in mapping on the basis of 
differences in lithology. 

Type locality: Head of Yankee Fork Creek, southeast corner of Casto 
quadrangle. 

Yankeetown Chere 

Yankeetown Chert (in New Design Group) 

Upper Mississippian (Chester Series) : Southwestern Illinois and eastern 
Missouri. 
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Original reference: S. ·weller, 1913, Illinois Acad. Sci. Trans., v. 6, p. 120, 
124. 

J. 1\L Weller, 1939, Kansas Geol. Soc. Guidebook 13th Ann. Field Conf., 
p. 131, 135; J. 1\i. 'Yeller and A. H. Sutton, 1940, Am. Assoc. Petroleum 
Geologists Bull., v. 24, :no. 5, p. 826. Assigned to New Design group 
(new). 

Named for Yankeetown School, southeastern corner Monroe County, Ill. 

Yanktonian series 
Cretaceous : Iowa. 
C. R. Keyes, 1936, Pan-.Am. Geologist, v. 66, no .. 2, p. 154-156. Term used for 

so-called Benton shales of Iowa. Comprises (ascending) 'Voodbury shales, 
Dixon chalk, Hawarden shales, and Niobrara chalk. 

Yap Beds or Formation 
Pre-Tertiary ( ?) : Caroline Islands (Yap). 
Risaburo Tayama, 1935, Topography, geology, and coral reefs of the Yap 

Islands: Tohoku Univ., Inst. Geology and Paleontology Contr. in Jap
anese Language, no. 19, p. 36-38 [English translation in library of U.S. 
Geol. Survey, p. 32-33] ; 1952, Coral reefs in the South Seas: J"apan 
Hydrog. Office Bull., v. l:l, p. 60-61, table 4 I English translation in library 
of U.S. Geol. Survey, p. 71-72]. Group of green rocks composed chiefly 
of massive amphibolite, granular amphibolite, platy amphibolite, and 
green schist. Dips at high angles. Unconformably underlies Map beds. 
Pre-Tertiary ( ?) . 

C. G. Johnson, R. J. Alvis, and R. L. Hetzler, 1960, Military geology of Yap 
Islands, Caroline Island~: U.S. Army Far l%st Command, p. 63-65. Pre
Miocene, possibly Mesozoic. 

Occurs in Yap proper, Yap Island group. 

Yapoah Flows, Basalt 

Recent: Southwestern Oregon. 

Rowel Williams, 1944, California Univ. Pub ... Dept. Geol. Sci. Bull. 27, no. 
3, p. 55, 62, pl. 9. Discussion of volcanoes of ~rhree Sisters region. Name 
is applied to flows from Yapoah Cone. 

Yapoah Cone is north of North Sister Mountain. 

Yaquian series 

Cambrian (Mid-Cambrjc) : Northern Arizona. 

Charles Keyes, 1940, Pnn-Am. Geologist, v. 74, no. 2, p. 154-156. Name pro
posed for beds of Mid-Cambric age in the Grand Canyon which were 
previously called Tonto group and correlated with the type Tonto series 
section (of Protozoic age) near Fort Apache. 

In the Grand Canyon region. 

Yaquina Formation1 or Sandstone 
Oligocene, upper: Northwestern Oregon. 

Original reference : Harrison nnd Eaton [consulting firm], 1920, Report on 
investigation of oil and gas possibilities of western Oregon: Oregon Bur. 
Mines and Geology, Mineral Resources Oregon, v. 3, no. 1, p. 3-40. 

H. E. Vokes, Hans Norbisrath, and P. D. Snavely, Jr., 1949, U.S. Geol. Sur
vey Oil and Gas Inv. Prelim. Map 88. Described in Newport-Waldport 
area as approximately 2,700 feet of shallo\Y-water deposits, predominantly 
light-gray to brown tuffaceous and usually carbonaceous poorly consoli
dated sandstones, sandy tuffs, and interb,~dded or alternating tuffs and 
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sandstones. Disconformably overlies Toledo formation ; disconformably 
underlies Nye mudstone. 

P. D. Snavely, Jr., and H. E. Vokes, 1949, U.S. Geol. Survey Oil and Gas 
Inv. Prelim. Map 97. Described in coastal area near Cape Foulweather 
as 2,500 to 3,000 feet of arenaceous sedimentary rocks, unconformably 
overlying Nestucca formation. Outcrop belt narrows northward as dip 
steepens and the Yaquina is progressively overlapped by Astoria forma
tion. 

Type locality not designated in original description. Schenck (1928) inter
preted type locality to be near village of Yaquina, near Newport, Lincoln 
County. 

Yarmouth Interglaciation 

Yarmouth (Yarmouthian) Stage, Age 

Yarmouth stage of deglaciation1 

Pleistocene: Mississippi Valley. 

Original reference: F. Leverett, 1898, Jour. Geology, v. 6, p. 176, 238-243. 

J. C. Frye and A. B. Leonard, 1952, Kansas Geol. Survey Bull. 99, p. 24, 31, 
35, 38, 52, 55, 104, 118, 156. Discussion of Yarmouth soil, Yarmouthian 
age, and stage. The Yarmouthian follows the Kansan and precedes the 
Illinoian. 

Name amended to Yarmouth Interglaciation to comply with Stratigraphic 
Code adopted 1961. 

Name derived from Yarmouth, Des Moines County, Iowa. 

Yates Formation (in Artesia Group) 

Yates Sandstone (in Whitehorse Group) 

Permian: Subsurface in Texas and subsurface and surface in New Mexico. 

G. C. Gester and H. J. Hawley, 1929, Structure of typical American oil 
fields: Tulsa, Okla., Am. Assoc. Petroleum Geologists, v. 2, p. 487, 488. 
In Yates field, upper division of Permian is known as "Anhydrite series" 
and ranges in thickness from 650 to 750 feet. Yates is 50-foot sandstone 
that occurs 100 to 150 feet below top of Anhydrite series and from 
500 to 550 feet above top of "brown lime," topmost member of "Big 
lime'' in this field. 

R. K. DeFord, G. D. Riggs, and N. H. Wills, 1938, (abs.) Am. Assoc. 
Petroleum Geologists Bull., v. 22, no. 12, p. 1706. Yates sand has been 
traced from subsurface to surface outcrop and top of Yates mapped 
from Carlsbad to McKittrick Canyon. Subdivision of Whitehorse-Capi
tan is simplified. From top downward, it is subdivided into Carlsbad, 
Yates, Seven Rivers, and Queen. This involves redefinition of the Carls
bad. 

P. T. Hayes, 1957, U.S. Geol. Survey Geol. Quad. Map GQ-98. Formation 
included in Carlsbad group. Overlies Seven Rivers formation; underlies 
Tansill formation. 

Term Artesia Group (D. B. Tait and others, 1962, Am. Assoc. Petroleum 
Geologists Bull., v. 46, no. 4) used in preference to Whitehorse Group in 
New Mexico. 

Named from subsurface sections in Yates field in Pecos County, Tex. 

Yauco Mudstone (in lVJ4ayagi.iez Group) 

Upper Cretaceous: Southwestern Puerto Rico. 
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P. H. Mattson, 1958, Dissert. Abs., v. 18, no. 1.. p. 197. Group comprises 
seven units. The Yauco is fourth in seqmmce [ascending]; overlies 
Melones limestone and underlies Maricao basalt (both new). Group 
ranges in age from Santonian or Campanian to early Maestrichtian. 

P. H. Mattson, 1960, Geol. Soc. America Bull., v. 71, no. 3, p. 330 (fig. 3), 
331-333, pl. 1. Mudstone, minor tuff, and rar:e conglomerate are herein 
named Yauco mudstone. These are rocks called strongly bedded shale by 
Mitchell (1922) who named them Hio Yauco shale. Hubbard (1923, 
New York Acad. Sci. Scientific survey of Porto Rico and Virgin Islands, 
v. 2, pt. 1) named them Rio Yauco series. Rio has been dropped to 
avoid confusion with other Puerto Rican formational names. Consists 
of foraminiferal tuffaceom; mudstone with minor amount of tuff, wacke, 
conglomerate, and bedded chert. Bedded tuff forms 20 to 60 percent 
of Yauco mudstone; the larger tuff and flow units have been separated 
as Maricao basalt (new).. Mudstone forms narrow belts on limbs of 
Hormigueros syncline; it averages 250 meters in north limb and ranges 
from 0 to 30 meters in south limb. Bedding in Yauco mudstone gen
erally parallels contact with Rio Loco lava, but locally exposures show 
bedding truncated at contact. Relationships with Rio Blanco formation 
not definitely known. Gradational contact w·lth Sabana Grande andesite. 

Report discusses Mayagliez area, about 250 square miles, in southwest 
Puerto Rico. Area contains large alluvium-fi.lled valleys and part of the 
Cordillera Central in its southern foothills. 

Yavapai Series 

Yavapai Group 

Yavapai Schise 

Precambrian: Central Arizona. 

Original reference: T. A. Jaggar, Jr., and C. Palache, 1905, U.S. Geol. 
Survey Geol. Atlas, Folio 126. 

E. D. Wilson, 1937, ( abs.) Geol. Soc. America Proc. 1936, p. 112 ; 1939, 
Geol. Soc. America Bull., v. 50, no. 7, p. llHI-1120, table 1. Precambrian 
schists in central Arizona, which show recrystallization only in vicinity 
of intrusive bodies, collectively termed Yavapai group and subdivided 
into (ascending) Yaeger greenstone (new), Red Rock rhyolite (new), 
and Adler [Alder] sedimentary series (new). Term Yavapai group 
preferred because Yavapai formation is only locally schistose. 

C. A. Anderson, E. A. Scholz, and J. D. Strobell, Jr., 1955, U.S. Geol. Sur
vey Prof. Paper 278, p. 7, pl. 3. Series composed of many formations 
in Jerome area and divided into two groups. In Bagdad area, series 
comprises three formations (ascending) : Bridle formation (new), Butte 
Falls tuff (new) , ancl Hillside mica schist (new) . 

C. A. Anderson and S. C. Creasey, 1958, U.S. Geol. Survey Prof. Paper 308, 
p. 8-9, pl. 1. Series ineludes all older Precambrian volcanic and sedi
mentary rocks in Prescott-Jerome area. Separated into two major sub
divisions: eastern Ash Creek group (new) of seven formations and 
western Alder group of six formations. ~['he two groups separated by 
the Shylock fault. Wilson (1939) suggested that Yavapai schist be 
modified to Yavapai group. Yavapai serieB is used in this report to re
place Yavapai schist. 

Named for extensive development in Yavapai County. 



4320 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

Yazoo Clay (in Jackson Group) 

Yazoo Clay Member (of Jackson Formation) 1 

Yazoo Group 

Eocene, upper: Mississippi, southwestern Alabama, and central northern 
Louisiana. 

Original reference: E. N. Lowe, 1915, ·Mississippi Geol. Survey Bull. 12, 
p. 79. 

H. N. Fisk, 1938, Louisiana Dept. Conserv. Geol. Bull. 10, p. 98-105. Yazoo 
clay, as used in this report [Grant and La Salle Parishes], includes all ma
terials between Danville Landing beds above and Moodys Branch marl 
below. Includes Tullus clay member (new) below and Verda member 
(new). Thickness 275 to 375 feet. Jackson group. 

F. F. Mellen, 1940, Mississippi Geol. Survey Bull. 39, p. 12 (table), 18-22. 
Member of Jackson formation. Conformably overlies Moodys Branch 
marl member; conformably underlies Forest Hill sand member. Thick
ness about 500 feet. 

U. B. Hughes and others, 1940, Mississippi Geol. Soc. [Guidebook 1] Field 
Trip Feb. 10, 11, 2d day's field trip, p. 2, columnar section. Yazoo clay 
in Jackson group. Massively bedded yellow to green calcareous clay. 
Interbedded lignitic clay in western Mississippi. Bentonitic zone near 
base. Thickness 90 to 600 feet. Underlies Forest Hill sand; overlies 
Moodys marl. Contains Cocoa sand member. 

H. A. Tourtelot, 1944, U.S. Geol. Survey Oil and Gas Inv. Prelim. Map 6. 
Yazoo clay, in Quitman fault zone area, is divided into two tongues by 
Cocoa sand member. Estimated thickness 125 feet in southeastern part 
of area; thickens northwest to 250 feet in Jasper County, Miss. Overlies 
Moodys marl; underlies Red Bluff clay. 

G. E. Murray, 1947, Am. Assoc. Petroleum Geologists Bull., v. 31, no. 10, 
p. 1838 (fig. 6), 1839. Yazoo clay, in Mississippi and Alabama, divided 
into (ascending) North Creek clay (new), Cocoa sand, Pachuta clay 
(new), and Shubuta clay (new) members. 

Alan Cheetham, 1957, Gulf Coast Assoc. Geol. Soc. Trans., v. 7, p. 97 
(fig. 5) . Chart shows Yazoo group, consisting of North Creek clay, 
Cocoa sand, Pachuta marl, and Shubuta clay, as Eocene-Oligocene. 

H. V. Andersen, 1960, Louisiana Geol. Survey Geol. Bull. 34, p. 96-99. 
Most continuous section of Yazoo formation in Sabine Parish extends 
from bottom of Caney Creek (SW 14SE:l4 sec. 34, T. 4 N., R. 12 W.) ap
proximately 100 yards south of bridge and thence eastward in ditches 
along Clare-Toro ward road. At this locality, about 65 feet of Yazoo 
clay is exposed. Included in this section is a 5.8-foot bed of highly 
fossiliferous, glauconitic, sandy marl, which is equivalent to basal sedi
ment of ·wooleys Bluff clays (member?) of Wellborn formation of 
Texas, and a 7-foot fossiliferous sand, which is probably equivalent to 
some part of sands reported overlying Wooleys Bluff clays at Sabine 
River in Texas. Overlies Moodys Branch marl \vith contact transitional; 
underlies Danville Landing beds. Jackson group. 

Named for exposures in bluff of Yazoo River at Yazoo City, Yazoo County, 
Miss. 

tYeager Clay1 

Oligocene ( ? ) : Southern Texas. 
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Original reference : Julia Gardner and A. C. Tr•:~wbridge, 1931, Am. Assoc. 
Petroleum Geologists Bull., v. 15, no. 4, p. 470. 

Named from Yeager Ranch, on Cotulla-Sandiego Road, in northeast Webb 
County. 

Yeager Greenstone 

See Yaeger Greenstone. 

Yearwood Formation 

Cretaceous (Comanche Series) : Southwestern Texas. 

J. P. Brand and R. K. Del:J'ord, 1958, Am. Assoc. Petroleum Geologists 
Bull., v. 42, no. 2, p. 373-376. Name proposed for lowermost Cretaceous 
formation in Kent quadrangle. Formation consists of up to 160 feet of 
limestone and a sporadically distributed basal conglomerate. Basal 
clastic part is restricted to vicinity of typE! locality where maximum 
section of about 55 feet is recorded; elsewher1~, basal conglomerate is 
absent or exemplified by scattered quartz pebbles in basal few feet of the 
limestone. Upper member consists of up to 110 feet of light-gray to 
grayish-orange-pink thin bedded to massive micrograined limestone with 
thin light-gray calcareous shale interbeds. Yearwood rests uncon
formably on Permian formations; at type locality, on Permian red 
beds ; in escarpment northeast of Kent and between Kent and Boracho 
Station, on Tansill (Guadalupian) limestone; underlies Cox sandstone 
with contact disconformable. 

P. C. Twiss, 1959, Texas Univ. Bur. Econ. Geology Quad. Map 23. Crops 
out in four isolated localities in northern third of Van Horn Mountains 
area. Average thickness about 225 feet. At all exposures, overlies 
Permian limestone unconformably and slightly discordantly. Regional 
stratigraphy indicates the Yearwood is correlative with Bluff formation. 

Type locality: West slope of prominent hill in NW 1-4 sec. 7, Blk. 59, Texas 
and Pacific Railroad Co., Kent quadrangle. 1\-ame derived from Year
wood (Drake) Ranch about 5 miles north-northeast of Kent, Culberson 
County. 

Yegua Formation (in Claiborne Group) 1 

Yegua Group 

Yegua Member (of Lisbon Formation) 

Eocene, middle : Eastern and southern Texas, northwestern Louisiana, and 
western and southern Mississippi. 

Original reference: E. T. Dumble, 1892, Brown coal and lignite of Texas, 
p. 124, 148-154. 

H. B. Stenzel, 1940, Texas Univ. Bur. Econ. Geology Pub. 3945, p. 847-U0-:1:. 
Comprehensive report on Yegua problem. Terms Lufkin, Yegua, and 
Cockfield have been used for beds in question in the past. All three 
terms have their advocates. "\Vriter [Stenzel] would have preferred 
Lufkin but consensus was decidedly against it and for retention of name 
Yegua; hence, term Yegua is retained in this report. Type localities 
of Yegua as given by Dumble and other authors following him are 
declared invalid and are abandoned. Howe\rer, new type locality is not 
designated. Formation is dh·ided into an tpper, partly marine member 
Creola (new), and lower, nonmarine member, Lufkin. Lower boundary 
of Yegua lies at top of Mount Tabor member of Crockett formation and 
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at base of Bryan sand, which is local sand lentil in Yegua; upper 
boundary is defined by disconformity with which sediments of Jackson 
group begin. 

F. F. Mellen, 1940, Mississippi Geol. Survey Bull. 39, p. 12 (table), 13-16. 
Referred to as member of Lisbon formation. In Yazoo County, consists 
of about 100 feet of silty lignitic clays, argillaceous lignitic silts, and 
fine-grained argillaceous sands of nonmarine or estuarine origin. Dis
conformably underlies Moodys Branch member of Jackson formation; 
base not exposed. 

J. M. Patterson, 1942, Am. Assoc. Petroleum Geologists Bull., v. 26, no. 2, 
p. 259 (fig. 2), 263-266. Formation described in south Texas. In Starr 
and Zapata Counties, consists of two marine sandstones and three 
marginal shale members. Northward, in southern Webb County, these 
sand members wedge out and entire Yegua section becomes a series of 
red and green bentonitic shales with interbedded tuff and ash beds. In
cludes (ascending) La Perla shale member (new), Mier sandstone 
tongue, Jose shale member (new), Lorna Blanca tongue, and Los Ar
rieros shale member (new). Thickness about 800 feet. Overlies Falcon 
sandstone member (new) of Cook Mountain formation; underlies Fayette 
formation. 

A. A. L. Mathews, 1950, Texas Eng. Expt. Sta. Research Rept. 14, p. 1-4. 
Rank raised to group. Includes (ascending) Smetana sandstone (new). 
Bryan sandstone, Easterwood shales (new), and Cockfield formation. 
Estimated thickness about 1,700 feet. Unconformably underlies Rock 
Prairie sandstone (new) of Jackson group. Unconformably overlies 
Mount Tabor shales. 

U.S. Geological Survey has restricted the term Yegua to Texas and re
stored the term Cockfield Formation for use in Mississippi, Louisiana. 
and Arkansas. 

Type locality: Near mouth of Elm Creek, on [West] Yegua River [Creek]. 
Lee County. Tex. 

Yegua River Conglomerate (in Yegua Formation) 1 

Eocene : Eastern Texas. 
Original reference: L. C. Reed and 0. M. Longnecker, Jr., 1929, Texas 

Univ. Bull. 2901, p. 163-174. 

A. A. L. Mathews, 1950, Texas Eng. Expt. Sta. Research Rept. 14, p. 2. 
Reed and Longnecker described Yegua River conglomerate with thick
ness of 40 feet and stated that it gouges both the Turkey and upper 
Turkey Creeks beds. Since its position in Yegua group is not. clear or 
determinable, nor location of Turkey Creek definite, and since only 
conglomerate of Yegua age observed in Brazos County is at base of 
Smetana sandstone (new), name Yegua River conglomerate cannot be 
used. 

Derivation of name not stated. 

Yellian series1 

Pennsylvanian: Western Arkansas. 
Original reference: C. R. Keyes, 1928, Pan-Am. Geologist, v. 49, p. 287; 

1932, Pan-Am. Geologist, v. 57, p. 344. 

Named for Yell County. 

Yellow Branch Member (of Poteet Formation) 

Middle Ordovician (Mohawkian) : Southwestern Virginia. 
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G. A. Cooper, 1956, Smithsonian Misc. Colln., v. 127, pt. 1, p. 99, pl. 1 
(facing p. 130). Gray thick-bedded calcarenite. Thickness about 8 or 
9 feet. Chart shows unit in lower part of Poteet formation. Cor
responds to "9-foot limestone bed" in much discussed Yellow Branch 
section. Name attributed to B. N. Cooper and G. A. Cooper. 

Occurs in section along Yellow Branch (so called locally, but Yellow 
Creek on Rose Hill quad. map), 5 1,4 miles south of Hagan and 2 miles 
north of Tennessee line, Rose Hill quadran:?;le, Lee County. 

Yellow Breeches Member (of Wilhite Formation) 

Precambrian (Ocoee Series) : Southeastern Tennessee. 

P. B. King and others, 1958, Geol. Soc. America Bull., v. 69, no. 8, p. 55 
(table 1), 962. Characterized by limestone and dolomite which in 
places form units more than 100 feet thick, many of which are sandy 
and conglomeratic ; these are interbedded with various argillaceous, 
silty, and sandy rocks. Thickness about 2,000 feet. Upper member of 
formation; overlies Dixon Mountain member (new). 

Named for Yellow Breeches Creek east of Jones Cove, Sevier County. 

tYellow Creek Beds1 

Devonian and Lower Mississippian: NortheastE!rn Mississippi. 

Original reference: E. N. Lowe, 1915, Mississippi Geol. Survey Bull. 12, 
p. 51. 

Named for exposures on Yellow Creek, a branch of Tennessee River in 
Tishomingo County. 

Yellow Creek Sandstone Member (of Hance Formation) 1 

Middle Pennsylvanian: Southeastern Kentucky and northeastern Ten
nessee. 

Original reference: G. H. Ashley and L. C. Gflenn, 1906, U.S. Geol. Survey 
Prof. Paper 49, p. 31, 33, 38, 119. 

H. R. Wanless, 1946, Geo~. Soc. America Mem. 13, p. 65, 66, 67, 154. In 
Hance formation about 100 feet above Naese sandstone, the top member 
of Lee formation. 

Named for Yellow Creek, Bell County, Ky. 

Yell ow Hill Limestone1 

Yellow Hill Limestone (in Pogonip Group) 

Lower Ordovician: Eastern Nevada. 

Original reference: L. G. Westgate and A. Knopf, 1932, U.S. Geol. Survey 
Prof. Pa.per 171. 

L. F. Hintze, 1952, Utah Geol. and Mineralog. Survey Bull. 48, p. 48-50, 
51-52. In Ely Springs Range, Pogonip group includes Yellow Hill lime
stone and Tank Hill limestone (top of Ordovician sequence). Inasmuch 
as both upper and lower limits of Yellow Hill are fault bounded as is 
lower limit of Tank Hill, it is not considered advisable to carry these 
formations as stratigraphic units into other areas. 

W. H. Easton and others, 1953, Am. Assoc. Petroleum Geologists Bull., 
v. 37, no. 1, p. 147 (fig. 2). Shown on correlation chart of Pioche dis
trict above Mendha limestone and below Tank Hill limestone. Pioche 
district as used in tbis report extends to Dutch John Mountain, ap
proximately 40 miles north of Pioche. 

Well exposed on Yellow Hill, near center of Ely Springs Range, Pioche 
region. 
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Yellowjacket Formation1 

Precambrian (Belt Series) : Southern central Idaho. 

Original reference: C. P. Ross, 1934, U.S. Geol. Survey Bull. 854. 

C. P. Ross and J. D. Forrester, 1958, Idaho Bur. Mines and Geology Bull. 
15, p. 7. Belt series, in vicinity of middle Fork of Salmon River in
cludes Yellowjacket formation, at least 9,000 feet thick, overlain by 
Hoodoo quartzite over 3,560 feet thick. 

Named for exposures at town of Yellowjacket, Casto quadrangle. 

Yell ow Leaf Quartz Schise 
Devonian (possibly post-Lower Devonian) : Eastern Alabama. 

Original reference: C. Butts, 1926, Alabama Geol. S~rvey Spec. Rept. 14, 
p. 57, 147-148, map. 

Named for exposures on headwaters of Yellow Leaf Creek, Ph miles east 
of Jemison, Chilton County. 

Y ellowpine Limestone Member (of Monte Cristo Limestone) 

Upper Mississippian: Southeastern Nevada and southeastern California. 
Original reference: D. F. Hewett, 1931, U.S. Geol. Survey Prof. Paper 162, 

p. 9, 18. 

J. M. Weller and others, 1948, Geol. Soc. America Bull., v~ 59, no. 2, chart 
5 (column 23). Age shown on correlation chart as Mississippian 
(Meramecian). 

J. C. Hazzard, 1951, ( abs.) Geol. Soc. America Bull., v. 62, no. 12, pt. 2, 
p. 1503; 1954, Am. Assoc. Petroleum Geologists Bull., v. 38, no. 5, 
p. 881, 883 (fig. 2), Geographically extended into Nopah Range, Inyo 
County, Calif., where it is 100 feet thick, and overlies Bullion limestone 
member (Arrowhead limestone member not recognized in area). Under
lies Bird Springs formation. 

D. F. Hewett, 1956, U.S. Geol. Survey Prof. Paper 275, p. 42. Described 
in Ivanpah quadrangle (California-Nevada). About 120 feet thick in 
Goodsprings quadrangle, generally thinner westward and southward. 
Overlies Arrowhead limestone member; underlies Bird Spring forma
tion. 

Contains productive ore bodies of Yellow Pine, Potosi, Ingomar, and other 
mines, Good Springs region, Nevada. 

tYellowstone Formation1 

Jurassic ( ?) and Lower and Upper Cretaceous: Central southern Montana. 
Original reference: G. D. Harris, 1845, Philadelphia Acad. Nat. Sci. Proc., 

v. 2, p. 235-237. 

Occurs on east flank of Little Belt Mountains, in southwestern part of 
Little Belt quadrangle, Little Belt Mountains region. 

tYellowstone Lake Group1 

Pliocene: Northwestern ·wyoming. 
Original reference: T. B. Comstock, 1874, Rept. of reconn. of northwestern 

Wyoming .made in 1873 by Wm. A. Jones, table facing p. 103. 

tYell ville Limestone1 

Lower Ordovician: Northern Arkansas and southern Missouri. 
Original reference: G. I. Adams and E. 0. Ulrich, 1904, U.S. Geol. Survey 

Prof. Paper 24, p. 18, 32 (fig. 1), 90, 93. 
Named for exposures at Yellville, Marion County, Ark. 
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i·Yentna Beds1 

Tertiary : Southern Alaska. 

Original reference: J. ID. Sparr, 1900, U.S. Geol. Survey 20th Ann. Re11t., 
pt. 7, p. 172, 183. 

Crops out opposite Sushitna trading post, on Sushitna River, below month 
of the Yentna. 

Y eonum Beds 

Ordovician: Subsurface in nortll-Celltral North Dakotn, and southern 
Saskatchewan, Canada. 

Saskatchewan Geological Societ:\T, Hl58, Report of the Lower Palaeozoic 
names and correlations committee: Saskatchewan Geol. Soc., p. 4, 5, 
charts A and B [p. 18, 19]. J_;argely composed of mottled fossiliferous
fragmental brown dolomitic limestone; dense brown dolomites abundant 
in outlying areas of the Williston Basin. Thin but very widespl'ead 
argillaceous section mnrks top of unit. Ren.ch mnximum known tllick
ness of 600 feet in north-eentral North D::tkota. Underlies Herald beds 
(new) and overlies Winnipeg formation with conformable contacts. 

Type locality: Shell Yeoman No. 6-32 (I_;sd. 6, sec. 32, T. 8, R. 16, W. 2nd 
Mer., Saskatchewan) between 8,008 and 8,281 feet; Williston Basin. 

Y eso Formation 

Yeso Member (of Chupadero I!.,ormation) 1 

Permian: Northern, centrnl, ancl southern New ".\1exico. 

Original reference: ,V. T. Lee, 1009, CS. Geol. Survey Bnll. 389. 

C. E. Needham and R. J_;. Bates, 1943, Geol. Soc. America Bull., v. 54, no. 
11, p. 1655 (fig. 1), 1G57--1661. Lee (1909) named the Yeso as middle 
formation of Manz:u10 group. Name is derived from Mesa del Yeso, a 
small tableland 12 miles northeast of Socc.rro. Lee stated that Yeso 
beds were typically exposed on this mesn. However section he described 
in text, columnar section, and fauual list lies 2 miles southeast of this 
Mesa del Yeso. Section given in present ·report was measured in im
medinte vicinity of Lee's section and some parts are no doubt identical 
with his. Lee's description of Yeso is unsatisfactory because: (1) type 
locality is not completely designated; {2) section is measured in such 
general terms that it is not snitable for present stratigraphic needs; 
(3) at top of Lee's section, nnd included hy him in Yeso, is a 75-foot 
limestone, top of which is nn exposed erosion surface. This limestone 
is now known to be basnl San And1·es; (4) below this bed, Lee also in
cluded in Yeso 200 feet of snndstone, pnrt of which is now separated 
as Glorieta sandstone ; and ( 5) n limestone layer at base of Yeso is 
described as highly fossiliferous and 50 feet thick. Such a layer is not 
believed to occur at or near base of format.iou. In present report, l>ase 
of Yeso is placecl at base of a limestone bed, this bed is only 7 to 10 
feet thick and is barren of fossils. Prominent exposure of San Andres 
limestone is present three-eighths mile west of base of Yeso type section 
as herein described, the position of which i::; result of faulting. Because 
this stratum is about tiO feet thick and contains many fossils, it is 
thought that Lee may have mistakenly included it in basal Yeso. As 
redescribed herein, Yeso consists of at least four units. Lowest is gen
eral zone of clastic ma:erial, characterized by pink and orange sand
stone; middle evaporites; Canas member (new) ; Joyita member (new) 
Thickness 592.7 feet at type section; thickens toward both northwest 

774-054--vol. 3-66--91 
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and southeast from type section. Overlies Abo formation; underlies 
Glorieta sandstone. Darton (1022, U.S. Geol. Survey Bull. 726) reduced 
Yeso to member status in Chupadero formation, a term he introduced 
to include beds of Yeso and San Andres age. Term Chupadero has 
been abandoned by U.S. Geological Survey, and Yeso is now considered 
formation in Manzano group. 

G. H. ·wood and S. A. Northrop, 194.6, U.S. Geol. Survey Oil and Gas Inv. 
Prelim. Map 57. In Sandoval and Rio Arriba Counties, subdivided into 
Meseta Blanca member at base and San Ysidro member above (hoth 
new). Overlies Abo formation ; underlies Glorieta sandstone member 
of San Andres. 

V. C. Kelley and G. H. 'Vood, 1046, U. S. Geol. Survey Oil and Gas Inv. 
Prelim. Map 47. Formation, in Lucero uplift, Valencia, Socorro, and 
Bernalillo Counties, subdivided into (ascending) Meseta Blanca member, 
0 to 20 feet, and Los Vallos member (new), 820 to 1,020 feet. Overlies 
Abo formation; underlies San Andres formation. 

R. H. Wilpolt and others, 1946, U.S. Geol. Survey Oil and Gas Prelim. 
Map 61. In La Joya area, Los Pinos Mountains, and northern Chupa
dera Mesa, subdivided into (ascending) Meseta Blanca, Torres (new), 
Canas gypsum, and Joyita sandstone members. 'l'hickness as much as 
1,015 feet. 

G. 0. Bachman and P. T. Hayes, 1958, Geol. Soc. America Bull., v. 69, 
no. 6, p. 696 (fig. 4), 697. In Otero County, includes Otero Mesa mem
ber (new). Overlies Lee Ranch tongue (new) of Abo sandstone; west 
of Otero Mesa overlies Hueco limestone. 

Type section (Needham and Bates) : Base of section is 11.2 miles N. 4G o 

E. of Socorro at point on Socorro quadrangle where its eastern edge is 
intersected by the 34° 10' parallel. Section measured northeast from 
this point, in canyons and cuesta escarpments in sees. 4 and 5, T. 2 S., 
R. 2 E., and in sec. 33, T. 1 S., R. 2 E., Socorro County. Top of section 
is 214 miles southeast of Mesa del Yeso on high isolated butte. Named 
for exposures on Mesa del Yeso, small tableland, 12 miles northeast of 
Socorro. 

Ynezian Stage 

Paleocene : California. 

V. S. Mallory, 1953, (nbs.) Jour. Paleontology, v. 27, no. 6, p. 003. Named 
as lowermost of six stages, based on foraminiferal assemblages, in lower 
Tertiary of California. Occurs below Bulitan [Bulitian] stage. 

V. S. Mallory, 1959, Lower Tertiary biostratigraphy of the California 
Coast Ranges: Tulsa, Okla., Am. Assoc. Petroleum Geologists, p. 22-27, 
74, 91, fig. 7, tables. Lowest of Tertiary stages. Divisible into two 
zones, SUicosigmoil'ina caZif01·nica below and B~tlimina excavata above. 
Stage is generally correlative with Laiming's (1939, 6th Pacific Cong. 
Proc., v. 2) "E-Zone." Base of chronologie-biostratigraphic classification 
presented is taken as being horizon at which "Martinez" megafossils or 
associated Foraminifera first occur as distinguished from those horizons 
generally understood to be Upper Cretaceous. Base of Paleocene, as 
established here, would be at horizons immediately superjacent to Euro
pean Danian stage; base of Yneziau may not represent lowest Tertiary 
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in California region. Tyve section of stage in lower Anita formatiou 
rests conformably on strata rcferre<l to Jalama formation by Dibblee 
(1950). 

Type area: Canada el Bulito, Santa Barbara County. 

Yoakum Dolomite Member (of Queen Formation) 

Permian: Subsurface in Texas and New Mexico. 

vV. C. l!-,ritz and James Fitzgerald, Jr., 1940, Am. Assoc. Petroleum Geolo
gists Bull., v. 24, no. 1, p. 24-25. Name applied to brown dolomite in 
Queen formation. Occurs between depths of 4,180 feet and 4,215 feet in 
type well. 

Type well: vVell No. 30, formerly Davidson, now Honolulu-Cascade, Ben
nett No. 1, center NE 1.4 sec. 678, Block D, .Tohn H. Gibson Survey, 
Yoakum County, Tex. 

Yoder Forma tion1 

Oligocene, lower: Southwestern Wyoming. 

Original reference: E. 1\f. Schlaikjer, 1935, Harvard Coil. Mus. Comp. 
Zool., v. 76, no. 3, p. 71-75. 

C. B. Schultz and T. M. Stout, 1955, Nebraska Univ. State Mus. Bull., v. 4, 
no. 2, p. 31, 34, table 1. 11ower Chadron, or Chadron A of this report, 
is essentially the Yoder of Schlaikjer (1935) and the Ahearn of Clark 
(1954), which may prove to be a synonym o.E the former. 

Type locality: SE 1.4 sec. 29, 'J~. 23 N., R. 62 ,V., Goshen County. Named for 
town of Yoder, 172 miles southeast of type locality. 

Yogo Limestone1 

Upper Cambrian: Central northern and central southern Montana. 

Original references: vV. H. 'Veed, 1899, U.S. GE!Ol. Survey Geol. Atlas, 
Folio 55; 1899, Folio 56; 1900, U.S. Geol. Survey 20th Ann. Rept., 
pt. 3, p. 285-286. 

Charles Deiss, 1936, Geol. Soc. America Bull., v. 47, no. 8, 11. 1272, 1282, 
1285, 1336, 1337. Original description of Yogo limestone has no mean
ing because Cambrian rocks could not be found in any section in Mon
tana or Yellowstone Park between Dry CreE~k shale and overlying 
Devonian limestone or dolomites. Name Yogo has no basis in obsenable 
fact and must be discarded. 

I1. L. Sloss and vV. lVI. Laird, 1947, Am. Assoc. Petroleum Geologists Bull., 
v. 31, no. 8, p. 1413-1415. In work on Little Belt Mountains, Weed 
(1900) described thin-bedded limestones interbedded with gray or green
ish shale and grading into rather vure tbick-bedded limestone. To 
these beds, he gave name Yogo limestone and assigned them to Cambrian. 
It is evident that ·weed considered Yogo limestone equivalent to Peale's 
(1893, U.S. Geol. Survey Bull. 110) pebbly :i.imestones of Three Forks 
area. It now seems clear that Weed's Yogo limestone is equivalent to 
llasal Devonian of this paper, plus a variabh~ part of the base of lime
stone member of Jefferson formation. If the basal DeYonian unit is 
proved to be a cartographic unit, Yogo, suitably revised, would haYe 
priority as formational name. Deiss (1936) fonnd no Cambrian fossils 
above Dry Creek shale in Belt Creek section; hence, no Yogo in the 
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section. He believed that name Yogo should be discarded. Present 
authors agree that there may be no Cambrian above Dry Creek shale in 
central Montana, but this fact does not invalidate term Yogo. If forma
tion is a lithologic unit, its identity is not destroyed because it was 
first assigned to wrong geologic age. 

Christina Lochman,. 1950, Am. Assoc. Petroleum Geologists Bull., v. 34, 
no. 11, p. 2212. Yogo limestone, if used as originally defined by ·weed 
does not exist. Even if used in restricted sense as indicated by Sloss 
and Laird, Yogo can only be lithologic and stratigraphic equivalent of 
beds in upper part of their basal Devonian unit-beds which because of 
their transitional character are more difficult to separate from overlyiug 
Jefferson than the prominent red and yellow dolomites and mudstones of 
lower part of basal Devonian unit. 

Derivation of name not stated. Unit was mapped by ·weed in vicinity of 
village of Yogo and along Yogo Creek, J.Attle Belt Mountains quadrangle. 

Yokohl Amphibolite (in Kaweah Series) 

1.'riassic ( ? ) : Southern California. 

Cordell Durrell, 1940, California Univ. Dept. Geol. Sci. Bnll., v. 25, no. 1, 
p. 13-H, 116, fig. 29, geol. map. Oldest in sequence (ascending) of four 
units in series. Most important original lithologic types are basic 
volcanic rocks, both flows and tuffs ; bedded cherts of radiolarian type ; 
acid volcanic rocks; argillaceous sediments; and limestone. Approxi
mate thickness in Woodlake Mountain 8,000 feet, base not exposed; 
older than Lemon Cove schist (new) . 

Occurs in the southern Sierra Nevada in north-central Tulare County. 

Yokut Sandstone 

Eocene : East-central California. 

R. T. White, 1940, Am. Assoc. Petroleum Geologists Bull., v. 24, no. 10, 
p. 172~1727 (fig. 1), 1744 (fig. 5), 1745-1747. Massive sandstone, fine
grained, white, brown, and gray. Thickness varies from 0 to 305 feet; 
at type locality 45 feet. Underlies Domengine formation (as restricted 
lby Clark, 1926, California Univ. Pub. Bull., Geology Dept., v. 16, no. 5) ; 
overlapped by Domengine at axis of Coalinga anticline on south, aud 
approximately 1 mile northwest of Tumey Gulch on north; overlies 
Arroyo Hondo member of Lodo formation with contact gradational. 
1.'his unit was lower part of "Tejon" of Anderson and Pack (1915, U.S. 
Geol. Survey Bull. 603) ; referred to "Meganos" group by some anthors. 
Incorrectly included in Domengine by White (1038, Geol. Soc. America 
Proc. 1937) and erroneously included in Arroyo Hondo by Vokes (1939). 

I. 1!''. ·wilson, 1943, California Jour. Mines and Geology, v. 3!), no. 2, 
p. 208-209. Described in San Benito quadrangle where it is exvosed 
along southwest flank of Butts Ranch syncline. Thickness varied be
tween 800 to 1,200 feet. Overlies Lodo formation; unconformably 
overlain by Domengine sandstone. 

l\1. B. Payne, 1951, California Div. Mines Spec. Rept. 9, p. 15. North of 
Cantua Creek in Panoche Hills [Fresno County], Yokut sand underlies 
basal Kreyenhagen glauconitic sand, Domengine formation missing. 

Type locality: Near west boundary of SE1,4 sec. 20, T. 18 S., R. 15 E., in 
Domengine Creek. No geogral)hic names were available. Yokut was 
named after Yokut Indians who inhabited San Joaquin Valley. 
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Yolo ]!..,ormation 

Upper Cretaceous (Chico Series) : Northern Calif.omia. 

J. M. Kirby, 1943, Am. Assoc. Petroleum Geologists Bull., v. 27, no. 3, 
p. 282, 285-287, 291, 293. Consists of well-bedded greenish-gray or ligllt 
drab siltstones with nunwrous thin layers of fine flaggy sandstoue. 
Thiclmess 500 to 1,100 feet. Underlies Sites formation; overlies Venado 
formation (new). Replaces preoccupied uame Mills formation (Kirby, 
1942). 

Named because of widespread distribution along west side of Sacramento 
Valley in Yolo County. Well exposed at Cache Creek, immediately 
downstream from concrete bridge on Rumsey-Lake County highway. 

Yonkers Granite1 

Precambrian: Southeastern New York. 

Original reference: F. J. H. Merrill, 1890, Am. Jour. Sci., 3d ser., v. 3!), 
p. 388. 

T. ,V, Fluhr, 1!)48, Rocks and Minerals Mag., v. :~3, no. 8, p. 699. Age shown 
in map legend as probable Upper Ordovician. 

Occurs in hills in Yonkers, ·westchester County. 

Y onna Formation 

Pliocene : Southwestern Oregon. 

R. C. Newcomb, 19i:i8, Nortlnvest Sci., v. 32, no. 2, p. 41-48. In type area, 
consists of (1) a lower sedimentary (lacustrine) section consisting of 
aslly diatomite, stratifie<l sandstone, laminated siltstone, waterlaid 
volcanic ash, pumice, aiHl semicousolidated grnvel, and (2) a rather 
thick upper unit of basaltic lapilli tuff, part of which was deposited in 
water. Outside type area, there is much diatomite, water laid volcanic 
ash, and other sedimentary material in upper part of formation, and 
relation of a sedimentary lower unit and a tuffaceous upper unit is not 
clearly established. As much as 2,000 feet :chick. Formation is cut by 
dikes and sills of generally basaltic compoHition and is broken by an 
intricate system of block faulting; breakag<~ and displacement are 
greatest in the Klamath and Langell grabens, here strata of the Yonna 
have dips as high as 30° or 40°. Overlies unnamed lava rocks; under
lies with minor erosional unconformity, laYa rocks (Pliocene?), Quat
ernary lava or alluvium. 

Type locality: Along west side of Yonna VaHey in T. 38 S., R. 11 ~ E., 
'\Villamette meridian and baseline, Klamath County. Crops out in large 
areas in Yonna, Swan Lnl;;:e, Svrague River, 'Villiamson River, Poe and 
Klamath Valleys, and adjacent Lost Hiver ba:;iu. 

Yorba Member (of Puente Forrr:ation) 

Miocene, upper: Southern California. 

J. E. Schoellhamer and others, 19G4, U.S. Geol. Survey Oil and Gas Inv. 
Map OM-154. Thin-bedded gray siltstone with lesser amounts of thin
bedded :fine-grained sandstone. Maximum eKposecl thickness about 2,500 
feet. Underlies Sycamore Canyon member, contact gradational; overlies 
Soquel member (new), contact gradational. 

Named for Yorba Bridge across Santa Ana Ri·ver, 2~ miles east of Atwood, 
Orange County. Ex11osed in Puente Hills north of Yorba Bridge and in 
northwestern Santa Ana Mountains to south of bridge. 
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tYork Limestone1 

Cambrian and Ordovician: Southeastern Pennsylvania. 

Original reference: P. Frazer, Jr., 1876, Pennsylvania 2d Geol. Survey Rept. 
C, p. 130. 

In York County. 

tYork Schisf 

Lower CamiJrian: Southeastern Pennsylvania. 

Original reference: P. Frazer, Jr., 1876, Pennsylvania 2d Geol. Survey 
Rept. C, p. 130-143. 

Composes greater part of Chikis Ridge and Chestnut Hill in York County. 

"!York Shale1 

Lower CamiJrian: Southeastern Pennsylvania. 

Original reference: C. D. 'Valcott, 18\.lG, U.S. Geol. Survey Bull. 134, p. 
14-15, 26, 36-37. 

'Yell exposed in York County. 

i"York County Hydromica Slates1 

Lower Cambrian: Southeastern Pennsylvania. 

Original reference: J. P. Lesley, 18!12, Pennsylvania 2d Geol. Survey Summ. 
Final Rept., v. 1, p. 203. 

Composes greater part of Chikis Ridge and Chestnut Hill in York County. 

York Harbor Biotite Granite1 

Devonian (?) : Southwestern Maine. 

Original reference: A. "\Vandke, 1922, Am. Jour. Sci., 5th, v. 4, p. 148, 149. 

Exposed along south side of York Harbor, York County. 

Yorkian1 or Yorkic period1 

Silurian and Devonian: New York. 

Original reference: C. R. Keyes, 1922, Pan-Am. Geologist, v. 37, p. 234, 
243-244. 

York-Petro Limestone1 

Pennsylvanian: Utah. 

Original reference: R. N. Hunt nnd 0. P. Peterson, 1924, Am. Inst. Mining 
Metnll. Engineers Trnns., v. 70, p. 859-883, 908-926. 

Occurs in Bingham district. 

tYorktown Epoch1 

Miocene : Atlantic coast. 

Originnl reference: J. D. Dana, 1863, Manuel geology, p. 50G, 510, 521, 522. 

Occurs at Gay Head on Martha's Yineyard; in New Jersey; in Maryland, 
on both sides of the Chesapeake Bay for a great distance ; and in Vir
ginia, at Yorktown, Suffolk, Smithfield, and through larger part of Ter
tiary region. 

Yorktown Formation (in Chesapeake Group) 1 

Miocene, upper: Eastern Virginia, eastern Maryland, and North Carolina. 

Original reference: W. B. Clark and B. L. Miller, 1906, Virginia Geol. 
Survey Bull. 2, pt. 1, p. 19. 

L. W. Stephenson and F. S. MacNeil, 1954, Geol. Soc. America Bull., v. 
65, no. 8, p. 733-738. Geographically extended into eastern Maryland 
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where it reaches Chesapeake Bay in the Ca.lvert Cliffs. Overlies St. 
Marys formation. 

H. E. LeGrand and P. M. Brown, 1955, Carolina Geol. Soc. Guidebook of 
Excursion in Coastal Plain of North Carolina., Oct. 8-9, p. 11-12. For
mation, as extended into North Carolina, may include elements of St. 
Marys formation as mapped elsewhere. In this report, Duplin marl is 
considered to ue a shallow-water fades of the Yorl{town; ·waccamaw 
formation, considered as contemporaneous wi1:h Duplin, is also included 
in Yorktown. 

J. L. Stuckey and S. G. Conrad, 1958, North Carolina Div. Mineral Re
sources Bull. 71, p. 45; J. L. Stuckey, 1958, Geologic map of North 
Carolina (1 :500,000) : North Ca~olina Div .. Mineral Resources. As 
mapped, includes Duplin marl. 

First described at Yorktown on James Hiver, Va. 

Yorktownian Substage 

Miocene, upper: Maryland, New Jersey, and Virginia. 

D. S. Malkin, 1953, Jour. Paleontology, v. 27, no. 6, p. 767, 768. A sub
stage based on microfauna! assemblages; includes all sediments deposited 
in central Atlantic Coastal Plain province during time of accumulation 
of Yorktown formation, type exposure of which is considered exemplary 
of the substage. In sequence, the Yorktownian succeeds St. :Marysan 
substage. 

Yorkville Quartz Monzonite 

Yorkville Granite1 

Permian: Northwestern South Carolina and southern North Carolina. 

Original reference: A. Keith, 1931, U.S. Geol. Survey Geol. Atlas: Folio 222. 

L. L. Smith and Roy Newcome, Jr., 1951, Econ. Geology, v. 46, no. 7. p. 
759-760. Granite exposed over large area south and southeast of Henry 
Knob, which is 3 miles west of Clover, S. C. 

Named for exposures at Yorkville (also called York), York County, S.C. 

Yosemite Glacial Epoch1 

Pleistocene : California. 

Original reference: E. Blackwelder, 1930, GeoL. Soc. America Bull., y. 41, 
p. 91-92. 

Youghall lJ'ormation 

Youghall Memuer (of Morgan Formation) 

Pennsylvanian: Northwestern Colorado and northeastern Utah. 

M. L. Thompson, 1945, Kansas Geol. Survey Bull. 60, pt. 2, p. 29, 30, 34-
39, geol. sections. Proposed for the fossiliferous limestones. thin shales, 
and thick interbedded highly crossbedded sandstones stratigraphically 
between Hells Canyon formation (new) and 'Veber sandstone ( rede
fined). 'l'ype section, approximately 625 feet thick, composed of cross
bedded to mas~ive buff to reddish-brown sandstone and interbedded 
highly fossiliferous limestone. Thiclmess at Juniper Mountain 650 
feet, contact with overlying Weber not observed; 500 feet at Split Moun
tain ; 600 feet at White Rock Canyon; 530 feet at Sheep Mountain 
Canyon. Overlies Hells Canyon formation on south and southeast mar
gins of Uinta Mountains; on southwest margin, overlies Morgan forma
tion (as defined by 'Villiams) ; on north margin, overlies Belden for
mation. 
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D. 0. Peterson, 1960, Dissert. Abs., v. 20, no. 7, p. 2757. Redefined as 
upper member of Morgan formation and restricted to upper tan and 
buff sandstones and interbedded limestones; balance of formation which 
is reel sandstone and interbedded limestone is designated "Reel Morgan" 
member. 

'l'y11e locality: Exposures on west side of Hells Canyon in sec. 31, '1'. 6 N., 
R. 102 ,V., and along east side of head of Hells Canyon in 'V% sec. 7, 
T. 5 N., R. 102 ·w., Moffat County, Colo. Name derived from old stage 
station of Yougball, east of Hells Canyon. 

Youghiogheny Sandstone 

Upper Devonian (Conewango) : Southwestern Pennsylvania. 

W. M. Laird, 1941, Pennsylvania Topog. and Geol. Survey Progress Rept. 
126, p. !)-11. Name will probably be used. follmving more definitive 
study of area, for unit here termed Sandstone H and described as al
ternating red sandstone and brick-red shales interbedded with some 
massive green sandstones and green shales. Red beds show rapid la
teral change to green. A tongue like expression of Catsldll magnifacies 
into a marine magnafacies represented by Shale C above OVatering 
Trough shale) and Sandstone A below (Maple Summit sandstone). 
Thickness 422 feet in Youghiogheny Gorge through Laurel Hill. Con
formable contacts with overlying and underlying units. 

Type exposure along tracks of ·western Maryland Railroad on south bank 
of Youghiogheny River opposite settlement of Victoria, Fayette County. 

Youngman Formation (in Maquam Group) 

Middle Ordovician (Chazyan) : Northwestern Vermont, and southeastern 
Quebec, Canada. 

Marshall Kay, 1945, (abs.) Geol. Soc. America BulL, v. 56, no. 12, pt. 2, 
p. 1172. 'l'ypically argillaceous limestone grading up into dark slate 
having limestone interbeds. Thickness 300 feet at type locality. Under
lies Isle la Motte limestone disconformably; overlies Carman quartzite. 

Marshall Kay and ,V. l\1. Cady, 1947, Science, v. 105, no. 2736, p. 601. 
Upper formation of Maquam group (new). 

Marshall Kay, 1!)58, Am. Jour. Sci., v. 256, no. 2, p. 81-82, 83-85. Type 
Youngman contains some fossils known in the Chazy limestones to west 
along Lal\:e Champlain, but others that are unknown there and have 
ueen thought diagnostic of later age. Stratigraphic relations of Carman 
and Youngman seem to preclude their being other than Chazyan. It is 
concluded that the Garman-Youngman is Cha7.yan of facies different 
from typical Chazyan group and from St. Dominique [in Queuec] and 
that presence of Chri8tiania. Sou;m·bycllct, and Platynwna and other 
forms in formation must be accepted as showing that ranges of these 
genera are somewhat greater than had l.Jeen recognized, and that their 
sensitivity in correlation is reduced. 

TyiJe locality: Mississquoi Park, Highgate Spring!:l, lT'ranklin County, Vt. 

Young Peak Dolomite1 

Middle Cambrian: 'Vestern Utah. 

Original reference: T. B. Nolan, 1!)30, vVasllington Acad. Sci. Jour., v. 
20, no. 17, p. 421-432. 

vV. H. Easton and others, 1!)53, Am. Assoc. Petroleum Geologists Bull., v. 
37, no. 1, p. 147 (fig. 2). Listed on correlation chart of recommended 
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revision of stratigraphic units in Great Basin. Above Abercrombie for
mation and below Trippe limestone. 

Well exposed on Young Peak, on south side of Dry Canyon, Gold Hill 
district. 

Youngs Bluff Bed1 

Eocene (Jackson) : Northwestern Louisiana. 

Original reference: T. L. Casey, 1902, Science, new ser., v. 15, p. 716. 

Named for outcrops on estate of John Young, 8outh of Montgomery, Grant 
County. 

Ysidro shale1 

Precambrian: Central northern 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, 12. 

Well exposed in sharp truncated arch in Tijeras Canyon between Sandia 
and Manzano Ranges. Derivation of name not given. 

Yucca Formation 

Yucca Bed1 

Lower Cretaceous : Western Texas. 

Original reference: J. A. Taff, 1891, Texas Geol. Survey 2d Ann. Rept., 
p. 725, 736. 

R. M. Buffington, 1943, Geol. Soc. America Bull., v. 54, no. 7, p. 9!)2 (fig. 
2), 997-1000. Formation, in northern Quitman Mountains, is predomi
nantly gray, buff, and red limestone, arenaceous limestone, maroon shale, 
sandstone, and limestone-, chert-, and quartz-pebble conglomerate. Thick
ness 1,117 to 5,518 feet. Overlies ~rorcer formation {emended) with 
contact not exposed; underlies Bluff formation with contact arbitrarily 
chosen. Beds correlative with parts or all of Yucca formation have 
previously been mapped or designated by other names in parts of Quit
man area. Baker (1927, Texas Univ. Bull. 2745) erroneously mapped 
Yucca as Cox. Las Vigas{ ?) in Malone Mountains is evidently same as 
the Yucca. Recommended that earlier and diverse terminology for all, 
or parts, of the same formation be abandoned in favor of name Yucca. 

Elliot Gillerman, 1953, U.S. Geol. Survey Bull. H87, p. 12 {table 1), 15-16, 
pl. '1. In Eagle Mountains, formation consist!! chiefly of red shales and 
limestones ; brown limestones, red and brown sandstones, and limestone 
pebble conglomerate. Thickness as much as 330 feet. Overlies Wolf
camp(?) ; underlies Bluff Mesa formation (name replaces preoccupied 
Bluff formation). 

D. L. Amsbury, 1958, Texas Univ. Bur. Econ. Geology Geol. Quad. Map 
22. In Presidio County, overlies Pinto Canyon formation (new) ; un
derlies Bluff formation. 

R. K. DeFord and L. W. Bridges, 1959, Texas .Jour. Sci., v. 11, no. 3, p. 
291. In northern Rim Rock country, locally underlies Tarantula gravel 
(new). 

Named for Yucca Mesa, El Paso County. 
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!Yucca Flat Formation 

Middle to Upper Cambrian: Southern Nevada. 

M. S. Johnson and D. E. Hibbard, 1957, U.S. Geol. Survey Bull. 1021-K, p. 
340-342, pls. 32, 33. Consists of two parts : lower part of generally 
light- to medium-gray massive calcitic limestone which weathers a 
mottled buff to gray, thickness 395 feet; upper part contains four recog
nizable units, (ascending) A through D, and consists of dark- and light
colored, well-bedded, and generally thin-bedded limestone and dolomite; 
thickness more than 2,420 feet. Underlies Dunderberg shale and over
lies Jangle limestone (new) with contacts conformable. 

Named for exposures on east side of Yucca Flat in the Atomic Energy 
Commission Nevada proving grounds area, Nye County. Occupies hills 
and valleys of great relief. Banded Mountain obtains its name from 
alternating bands of dark- and light-colored limestone and dolomite 
characteristic of parts of formation. Mose complete section exposed 
from Jangle Ridge to Banded Mountain but section incomplete due to 
faulting. 

Yukon Group1 

Precambrian: Northeastern Alaska, and northwestern Yukon, Canada. 

Original references: D. D. Cairnes, 1914, Geol. Soc. America Bull., v. 25, 
p. 184; 1914, Canada Geol. Survey Summ. Rept. 1912, p. 11; 1914, 
Canada Geol. Survey Mem. 67, p. 40. 

Yukon Rilts1 

Pleistocene : Northeastern Alaska. 

Original reference: J. E. Spurr, 1898, U.S. Geol. Survey 18th Ann. Rept., 
pt. 3, p. 200-220. 

A. J. Eardley, 1938, Geol. Soc. America Bull., v. 49, no. 2, p. 317-336. 
Divided into six groups of unconsolidated deposits. 

Form lower terraces of Yukon River. 

tYule Limestone1 

Ordovician : Western and central Colorado. 

Original reference: G. H. Eldridge, 1894. U.S. Geol. Survey Geol. Atlas, 
Folio 9. 

J. H. Johnson, 1955, Geol. Soc. America Bull., v. 55, no. 3, p. 315, 320, 322. 
Mentioned in report on Paleozoic stratigraphy of Sawatch Range. Yule 
limestone of various authors is now included in Manitou dolomite, Hard
ing sandstone, and Fremont limestone of this report. 

Named for development at head of Yule Creek, Anthracite-Crested Butte 
area. 

tYulean series1 

Cambrian to Upper Devonian: Western Colorado. 

Original reference: C. R. Keyes, 1924, Pan-Am. Geologist, v. 41, p. 281, 
289. 

Yuma Sandstone Member1 (of Manning Formation) 

Eocene, upper : Southeastern Texas. 

Original reference: B. C. Renick, 1936, Texas Univ. Bull. 3619, p. 36-39, 
table opp. p. 17. 
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D. H. Eargle, 1959, Am. Assoc. Petroleum Geologists Bull., v. 43, no. 11, 
p. 2630. Tentatively considered equivalent to Stones Switch sandstone 
member of Whitsett formation. 

Exposed in vicinity of Yuma. 

Zabriskie Quartzite 

Zabriskie Formation 

Zabriskie Quartzite Member (of_ Wood Canyon Formation) 

Lower Cambrian: Southeastern California and western Nevada. 

J. C. Hazzard, 1937, California Jour. Mines and Geology, v. 33, ·no. 4, p. 
278 (fig. 3d), 309-310. Discussion of Paleozoic section in Nopah and 
Resting Springs Mountains, Inyo County. .Zabriskie ·quartzite member 
is 160-foot unit, upper 100 feet of which consists of massive indistinctly 
crossbedded fine- to medium-grained fairly well-sorted pinkish to light
gray quartzite in beds 1 to 6 feet thick; weathered surface is char
acteristically salmon pink to rusty brown ; ·below 100-foot massive part 
unit grades into reddish-brown sandy sha:le and medium- to coarse
grained shaly quartzite and sandstone, locally conglomeratic. Basal 10 
feet is light-gray to nearly white reddish· brown weathering massive 
quartzite. Basal part contains vertical tub1alike structures assumed to 
be sand-filled burrows of forms like Scolith'l4:s; these are characteristics 
of base of Zabriskie both in the Nopah and Resting Springs Ranges; in 
Emigrant Pass, upper beds of Zabriskie show horizontal worm ( ?) cast
ings and ripple marks. Top of Zabriskie is 630 feet below top of Wood 
Canyon formation; overlies unnamed micaceous shale interval of Wood 
Canyon; upper 630 feet of Wood Canyon unnamed. 

R. H. Hooper, 1947, Geol. Soc. America Bull., v. 58, no. 5, p. 404 (fig. 1), 
406. Member, in Panamint Range, is about 70 feet thick and consists 
of light-pink cross-laminated saccharoidal quartzite. 

H. E. Wheeler, 1948, Nevada Univ. Bull., Geology and Mining Ser., no. 47, 
p. 24 (fig. 3), 26-27, fig. 5 facing p. 32. Rank raised to formation. 
Underlies Tecopa formation (new) ; overlies vVood Canyon formation. 
Thins to about 20 feet at Spring Mountain and apparently grades out 
completely toward the east. By inference, the Zabriskie is a tongue ex
tending northwestward from the time-transgressing top surface of Pros
pect Mountain quartzite and thus should become part of the Prospect 
Mountain as the Wood Canyon thins out on border of geosyncline. Geo
graphically extended into southwestern Nev::tda. 

Name derived from Zabriskie Station on Tonopah and Tidewater Railroad 
in Amargosa Valley west of Resting Springs Range, lnyo County, Calif. 

Zadoc Member (of McNairy Formation) 

Cretaceous (Gulf Series) : Southeastern Missouri. 

H. S. McQueen and others, 1939, in Kansas Geol. Soc. Guidebook 13th Ann. 
Field Conf., p. 70 (fig. 25), 71. Light-gray to dark-brown sandy, 
ferruginous clay about 29 feet thick. Occurs about 10 feet above base 
of formation and 22 feet below top. 

Present in Ardeola Hill section, center NW 14 see. 10, T. 27 N., R. 11 E., 
Ardeola, Stoddard County. This is stop 33 on road log. 
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Zaleski Flint (in Allegheny Formation) 1 

Zaleski marine member 

Pennsylvanian (Allegheny Series) : Southeastern Ohio, 

Original reference: Wilber Stout, 1927, Ohio Geol. Survey, 4th ser., Bull. 
31, p. 181. 

M. T. Sturgeon and others, 1958, Ohio Geol. Survey Bull. 57, p. 49 (table 
7), 55-56 .. Member of Ogan cyclothem in report on Athens County. In 
its type area, this bed is normally a flint but locally in type area is also 
represented by calcareous flint, siliceous limestone, calcareous shale, and 
iron ore. Nodular fossiliferous marine limestone and shale has been ob
served in Sandy Township, Tuscarawas County, at horizon of Zaleski 
member. Thickness about 8 inches. Overlies Ogan coal and underclay 
members; underlies members of ·winters ( ? ) cyclothem. Allegheny series. 

Exposed near Zaleski, Vinton County. 

Zanzibar Limestone1 

Ordovician ( ?) : Central Nevada. 

Original reference: H. G. Ferguson, 1924, U.S. Geol. Survey Bull. 723. 

W. H. Easton and others, 1953, Am. Assoc. Petroleum Geologists Bull., v. 
37, no. 1, p. 148. Listed with names not included on chart of recom
mended revision of stratigraphic units in Great Basin. Reasons for 
omission usually are that names are incapable of being interpreted or 
are rejected synonyms. [Toquima formation and Mayflower schist, noted 
by Ferguson, 1924, as overlying and underlying Zanzibar are also· omitted 
from chart.] 

Prominently developed on Zanzibar claim, about 1% miles east of Man
hattan, Nye County. 

Zarah Subgroup (of Kansas City Group) 

Pennsylvanian (Missouri Series) : Eastern Kansas, southwestern Iowa, 
western Missouri, and southeastern Nebraska. 

R. C. Moore, 1948, Am. Assoc. Petroleum Geologists Bull., v. 32, no. 11, 
p. 2031 (fig. 4), 2033. Name applied to upper part of Kansas City group. 
Includes beds between top of lola formation and base of Plattsburg for
mation of Lansing group. As thus defined, subgroup comprises (as
cending) Lane shale, Wyandotte formation, and Bonner Springs shale. 
Thickness of subdivisions varies from place to place. Occurs above Linn 
subgroup (new). 

R. C. Moore and others, 1951, Kansas Geol. Survey Bull. 89, p. 81. Thick
ness in Kansas about 100 feet. 

Named for village of Zarah on Kansas Highway 10 at Santa Fe Railway 
crossing in western Johnson County, Kans. 

Zeandale Limestone (in Wabaunsee Group) 

Pennsylvanian (Virgil Series) : Northeastern Kansas. 

R. C. Moore and M. R. Mudge, 1956, Am. Assoc. Petroleum Geologists Bull., 
40, no. 9, p. 2274 (fig. 1), 2276. Defined to include strata between Pills
bury shale (new) above and Willard shale below. Thickness ranges from 
19 to 53 feet and averages about 25 feet. Comprises (ascending) Tarkio 
limestone, Wamego shale, and Maple Hill limestone members. 

Type section: In SE14NE14NE 1.4 sec. 28, T. 10 S., R. 9 E., along north
south farm access road south of Deep Creek, about 1 mile east and 
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one-quarter mile south of Zeandale, Riley County. Name derived from 
town of Zeandale on south side of Kansas River. 

Zell Limestone Member (of Macy Formation) 

Middle Ordovician : Southeastern Missouri. 

E. R. Larson, 1051, Am. Assoc. Petroleum Geologists, v. 35, no. 9, p. 2061-
2064. Name applied to upper member of formation. Consists of fine
textured well-bedded calcitite with green shal«~ partings and thin layers 
of intraformational conglomerate and shell beds; contains thin bed of 
metabentonite near top. Thickness at tyve locality 32 feet; thickens 
southward to 69 feet in southeastern Perry County. Overlies Hook 
member (new) ; underlies Decorah formation. 

·Type exposure: At type exposure of Macy formation, along Missouri High
way 25 in SE1,4 N'V 14 sec. 27, T. 38 N., H. 8 E., 1 mile north of Zell, 
Ste. Genevieve County. 

Zemorrian Stage1 

Miocene, lower : California. 

Original reference: R. M. Kleinpell, 1934, Am. Assoc. Petroleum Geologists 
Bull., v. 18, no. 3, p. 376-378. 

R. lVI. Kleinpell, 1938, Miocene stratigraphy of California: Tulsa, Okla., Am. 
Assoc. Petroleum Geologists, p. 103-113, figs. 4, 14 (correlation chart). 
Superjacent to Refugian stage; subjacent to Saucesion stage. Includes 
two zones: Uvige1·ina gallowayi and Uvigef"inclla spa1·sicostata. System
atic catalogue. 

Type locality: Zemorra Creek, head of which is in SW 14 sec. 17, T. 29 S., 
R. 20 E., western Kern County. Creek run,s northeast cutting the north
western tip of sec. 16 and thence across 8W 1,4 sec. 9, turns east-north
east and joins Chico Martinez Creek near center NW 14 sec. 10. 

Zenoria Lentil (in Verda Member of Yazoo Clay} 

Eocene (Jackson) : Gentral Louisiana. 

H. N. Fisk, 1938, Louisiana Dept. Conserv. Geol. Bull. 10, p. 101 (fig. 9), 
104-105. Consists of series of fossiliferous blue-gray clays and sands; 
clays are fine, very plastic, contain considerable glauconite and lack 
lignitic particles of the typical Verda. Oceurs in upper part of member 
at about the same stratigraphic position as the Mossy Ridge lentil (new). 
Thickness in wells about 50 feet. 

Named from exposure along a creek bank 1 mile northeast of Zenoria, La 
Salle Parish. 

tzesch Formation 

Upper(?) Devonian: Central Texas. 

V. E. Barnes, P. E. Cloud, Jr., and L. E. Warren, 1947, Geol. Soc. America 
Bull., v. 58, no. 2, p. 128 (fig. 2), 137 (1lg. 7), 138-139. Thin highly 
siliceous limestone and leached silica rock containing a few species of 
brachiopods; brownish to yellowish and contains angular fragments of 
chert. About 18 to 24 inches thick; thins to feather edge. Rests on 
older Devonian strata (Bear Spring formation) and is collapsed into 
middle Ellenburger strata (Gorman formation) ; appears to grade up
ward into chert breccia here assigned to Ives breccia. 



4338 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

P. E. Cloud, Jr., V. E. Barnes, and W. H. Bass, 1957, Geol. Soc. America 
Bull., v. 68, no. 7, p. 811. Term abandoned. Partial synonym for Ives 
breccia member of Houy formation (new). 

Type locality: On Ray Zesch Ranch, Mason County. 

Zeta Lake granite porphyry facies (of Ogishke Conglomerate) 

Precambrian (Knife Lake Series) : Northeastern Minnesota. 

J. T. Stark and V. G. Sleight, 1939, Geol. Soc. America Bull., v. 50, no. 7, 
p. 1032 (table 2), 1034, 1035. Black granite porphyry pebble conglom
erate at top of Ogishke conglomerate. Thickness 1,000 feet. Conform
ably underlies and interbeds with Knife Lake slates; overlies ·west Gull 
jasper facies of Ogishke conglomerate. 

Occurs in vicinity of Zeta Lake in Vermilion district. 

Zeto Point Basalt Porphyry 

Tertiary : Southwestern Alaska. 

R. R. Coats, 1947, U.S. Geol. Survey Alaskan Volcano Inv. Rept. 2, pt. 5, 
p. 77, pl. 6. Constitues five domical masses of basalt porphyry. Largest 
of the masses, about 230 feet thick, lies north of entrance to Sweeper 
Cove. All rocks have abundant calcic plagioclase phenocrysts, as much 
as 1 centimeter long, in medium- to light-gray groundmass. Basalt 
porphyry is younger than Finger Bay volcanics (new) which it intrudes; 
older than Andrew Bay volcanics (new). 

Five domical masses which crop out on and near shore line of Kuluk Bay 
from Zeto Point northward (two of the domes mapped along Kuluk 
Bay south of Zeto Point), northern Adak Island, in central part of 
Aleutian Islands. 

Zia Marl1 

Eocene ( ?) : Central northern New Mexico. 

Original reference: A. B. Reagan, 1903, Am. Geologist, v. 31, p. 67-111. 

Probably named for village of Zia, near Jemez, Sandoval County. 

Zilhlejini Formation1 

Upper Cretaceous : Northeastern Arizona. 

Original reference: A. B. Reagan, 1925, Pan-Am. Geologist, v. 44, p. 287, 
291. 

Probably named for exposures on Ziltahjina Peak [as spelled on 1924 
geologic map of Arizona], in Black Mesa. 

Zilpha Clay (in Claiborne Group) 

Zilpha Clay Member (of Lisbon Formation) 

Eocene, middle : Western Mississippi. 

U. B. Hughes and others, 1940, Mississippi Geol. Soc. [Guidebook 2] Field 
Trip, Mar. 9-10, p. 3, 11-12, column section. Gray-white to chocolate
brown clay; sandy at top and glauconitic at base. Thickness about 60 
feet in Lisbon formation; . underlies Kosciusko sand member ; overlies 
Winona sand member. Name credited to Raymond Moore. 

E. P. Thomas, 1942, Mississippi Geol. Survey Bull. 48, p. 33-40, fig. 1, pls. 
1, 2, profiles A, B, C. Rank raised to formation in Claiborne group. 
Thickness at designated type locality 54 feet; upper contact not ex
posed. Overlies ·winona greensand and underlies Kosciusko formation. 
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Type locality : Along county road at Bucksnort Hill 1% miles north of 
Zilpha Creek and near center sec. 8, T. 16 N., R. 6 E., northwestern 
Attala County. 

Zion Hill Member (of Bull Formation) 

Zion Hill Quartzite1 

Zion Hill Quartzite Member (of Schodack Formation) 
Lower Cambrian: Southwestern Vermont and eastern New York. 

,Original reference: R. Ruedemann, 1914, New York State Mus. Bull. 169, p. 
69-70. 

D. M. Larrabee, 1939, Eng. Mining Jour., v. 140, no. 12, p. 47-48, 49 (fig. 
3), 51. In area studied [near Rutland, Vt.], Cambrian grits, quartzites, 
slates, limestone, and shales are separated~ from overlying Ordovician 
quartzites, graywackes, slates, and cherts by angular unconformity, ex
posed in road cut at Hampton, N.Y., where at a near contact, Cambrian 
Schodack shales dip 78° E., and Ordovician Zion Hill quartzite dips 48° 
E. Thickness about 70 feet .. Underlies Normanskill. 

Rudolf Ruedemann, J. H. Cook, and D. H. Newland, 1942, New York State 
Mus. Bull. 331, p. 65-67. Member of Schodack formation. Exposed as 
deep iron-red quartzitic sandstone in many localities in Catskill quad
rangle. At top of formation. 

E. P. Kaiser, 1945, Geol. Soc. America Bull., v. 56, no. 12, pt. 1, p. 1084 
(table 1), 1089, 1090, 1091, pl. 1. Discussion of Taconic thrust sheet in 
Vermont. Zion Hill formation is chiefly massive gray medium- or coarse
grained quartzite. Thickness at Zion Hill and. Wallace Ledge about 80 
feet. Formation vari~s in details of lithology and thickness. In 
Zion Hill district, composed of two massive beds of quartzite separated 
by thin layer of sandy shale. In slate belt, overlies Schodack slate; in 
Zion Hill district, overlies Wallace Ledge formation (new) ; underlies 
Normanskill formation. Keith's (1932, Washington Acad. Sci. Jour., v. 
22; 1933, 16th Internat. Geol. Cong. Guid,!book 1 [eastern New York 
and western New England]) sequence and the sequence used in this 
report are incompatible. Keith's Barker quartzite (which must be that 
exposed on Barker Hill) is Zion Hill quart~zite. Bird Mountain grit is 
thick facies of Zion Hill formation. 

Phillip Fowler, 1950, Vermont Geol. Survey Bull. 2, p. 53-54. Zion Hill 
quartzite described in Castleton area. Lower Cambrian, not Ordovician 
as believed by Larrabee ( 1939). Cambro-Ordovician boundary is placed 
between Zion Hill quartzite and overlying banded slate which is arbi
trarily mapped as Normanskill. Kaiser (1945) suggested that Bird 
Mountain grit was phase of Zion Hill. This is not unlikely as long as 
Berkshire schist surrounding Bird Mountain was considered to be meta
morphosed Mettawee and Schodack. Inasmuch as bulk of Berkshire is 
here assigned to Nassau formation, Bird Mountain grit cannot be facies 
of Zion Hill quartzite. Overlies Schodack fOJ:mation. 

P. H. Osberg, 1952, Vermont Geol. Survey Bull. 5, p. 116 (fig. 16). Correla
tion chart for Taconic sequence, Vermont, shows Zion Hill quartzite 
above Wallace Ledge slate and below Schaghticoke shale. 

E-an Zen, 1959, New England Intercollegiate Geol. Conf. Guidebook 51st 
Ann. Mtg., p. 1. Member of Bull formation. Massive greywacke or 
subgreywacke, ranging in thickness from 0 to 100 feet. Rapid variation 
in thickness suggests that it may be a shoestring sand and it occurs as 
discontinuous beds in general in middle part of formation. Base of rock 



4340 LEXICON OF GEOLOGIC NAMES OF UNITED STA'l'ES 

may be pebble conglomerate, with load-casting features, whereas top 
may be mudstone. Overlies Bomoseen graywacke member; underlies 
Mudd Pond member (new). 

George Theokritoff, 1959, New England Intercollegiate Geol. Conf. Guide
book 51st Ann. Mtg., p. 54. In ·washington County, N.Y., a fine greenish 
to brownish quartzite weathering whitish to light gray occurs in Bull 
formation. It is correlated with Zion Hill quartzite in Vermont on basis 
of lithological similarity and stratigraphical position. Dale (1899, U.S. 
Geol. Survey Ann. Rept. 19, pt. 3) correlated quartzite of Zion Hill with 
quartzites "between Cambrian black shales (Horizon D) and the Ordovi
cian black shales (Horizon G)." He named this unit "Ferruginous quart
zite" and included in it the quartzite at Zion Hill as well as quartzites 
developed at higher horizons. Ruedemann (1914) named Dale's Fer
ruginous quartzite "Zion Hill quartzite," but quartzites included in this 
unit which occur at higher horizons are here referred to higher unit 
assigned to Upper Cambrian and named Hatch Hill formation. 

Named for Zion Hill, Hubbardtown, Castleton quadrangle, Vt. 

Zoar Limestone (in Pottsville Formation) 1 

Pennsylvanian: Eastern Ohio. 

Original reference: J. S. Newberry, 1874, Ohio Geol. Survey, v. 2, p. 133, 
134, pl. facing p. 31. 

Named for Zoar, Tuscarawas County. 

Zopilote Breccia (in Garreu Group) 

Te1•tiary : ·western Texas : 

Hugh Hay-Roe, 1957. Texas Univ. Bur. Econ. Geology, Geol. Quad. Map 21. 
Named proposed for alkali-feldspar trachyte flow-breccia that forms 
larger part of Zopilote Hills. Type section, measured from base, includes 
148 feet of hard grayish-red massive lithic breccia. Unit is evidently the 
basal flow breccia of thick sequence, which crops out in hills south of 
area and is overlain by vesicular andesite correlative with Bell Valley 
ande~dte; thus the Zopilote is homotaxially equivalent to Means trachyte. 
Overlies Moon trachyte. 

Type section: Zopilote Hills, ·wylie Mountain area, Jeff Davis County. 

Zoroaster Granite 

Precambrian (Archean) : Northern Arizona. 

Ian Campbell and J. H. Maxson, 1936, Carnegie Inst. 'Vashington Year 
Book 35, p. 330, 331. Granite cuts across, at steep angle, the nearly 
vertical schistosity of the country rocks. Contact best exposed on south 
side of Colorado gorge. 

Well exposed by narrow canyon of Zoroaster Creek, Grand Canyon region. 

Zuckerman Limestone Member (of Hoxbar Formation) 1 

Zuckerman (Zuckermann) Sandstone or Beds (in Hoxbar Group) 

Pennsylvanian (Virgil Series) : South-central Oklahoma. 

Original reference: C. "r· Tomlinson, 1928, Oklahoma Geol. Survey Bull. 
40Z, p. 16. 

R. C. Moore and others, 1944, Geol. Soc. America Bull., v. 55, no. 6, p. 697. 
Upper Hoxbar deposits, including Zuckerman sandstone, may be Virgilian 
in age. 
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c. ·w. Tomlinson and William McBee, Jr., 1959 in Ardmore Geol. Soc. 
Petroleum geology of southf'rn Oklahoma-a symposium, v. 2: Tulsa, 
Okla., Am. Assoc. Petroleum Geologists, p. 6 (fig. 2), 43-44. Zuckermann 
beds or member (of Hoxbar group) lies about 500 feet above Daube 
limestone member. Includes 30 feet or more of strata, chiefly white to 
buff coarsely crystalline calcareous sandstone, with finer grained layer 
at top and local development (intraformational?) conglomerate of gray 
limestone pebbles calcareous matrix. Crops out only in northern part 
of Lal-:e Murray State Park and around north end of Criner Hills. Else
where (if present) it is hidden beneath unconformably overlying sedi
ments. 

Named for occurrence at abandoned coal mine of Daube, ·westheimer, 
Munzeheimer, and Zuckerman, SE 1,4 sec. 8, T. 5 S., R. 2 E., Carter County. 

Zuni pebble zone 

Tertiary [Oligocene or Miocene] : Northeastern Arizona and northwestern 
New Mexico. 

P. W. Howell, 1959, Dissert. Abs., v. 20, no. 2, p. 641. Younger than Zuni 
erosion surface, which may extend back to Oligocene time; older than 
late Miocene-early Pliocene Chetoh formation (new). 

In Cheton country, a section of Colorado Plateau north of Little Colorado 
River, extending from Zuni Uplift west to Painted Desert. 

Zuni Sandstone1 

Upper Jurassic: Northwestern New Mexico and northeastern Arizona. 
Original reference: C. E. Dutton, 1885, U.S. Geol. Survey 6th Ann. Rept., 

p. 137, pl. 16. 

U.S. Geological Survey has restored the term Zuni Sandstone for use in 
Gallup-Zuni and Aclwmas Basins. 

Named for occurrence in Zuni Plateau, N. Mex. 

tzuni shale1 

Upper Jurassic: \Vestern New Mexico. 

Original reference: C. R. Keyes, 1905, Am. Jour. Sci., 4th, v. 20, p. 424. 
Derivation of name not stated. 

tzunian series1 

Triassic(?) and Jurassic: Northea1stern Arizona and northwestern New 
·Mexico. 

Original references: C. R. Keyes, 1906, Science, new ser., v. 23, p .. 921; 
1906, Am. Jour, Sci., 4th, v. 21, p. 298-300. 
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