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CONTRIBUTIONS TO STRATIGRAPHY

CHANGES IN STRATIGRAPHIC NOMENCLATURE 
BY THE U.S. GEOLOGICAL SURVEY, 1974

By GEORGE V. COHEE and WILNA B. WRIGHT

LISTING OF NOMENCLATURAL CHANGES

In the following table, stratigraphic names adopted, revised, 
reinstated, or abandoned are listed alphabetically. The age of the 
unit, the revision, and the area involved, along with the author's 
name and date of publication of the report, are given. The publi 
cations in which the changes in nomenclature were made are listed 
in the references at the end of this publication. The capitalization 
of age terms in the age column follows official usage.

The following formal designations of Precambrian time are now 
in use by the U.S. Geological Survey:

Precambrian Z base of Cambrian to 800 m.y. 
Precambrian Y 800 m.y. to 1,600 m.y. 
Precambrian X 1,600 m.y. to 2,500 m.y. 
Precambrian W older than 2,500 m.y.

For depiction on maps, only the letter designations (W, X, Y, Z) 
will be shown as map symbols, and lowercase letters will indicate 
the group or formation names as appropriate. If a unit extends 
across the boundary between letter-designated units, both letters, 
the younger first, will be used in the map symbol. When geochron- 
ologic data are not adequate for unit assignment, only the general 
term Precambrian and the symbol p  will be used. Rock units 
and events within a major time unit such as W, X, Y, or Z, keyed 
to geochronologic data as available, will be shown on map explana 
tions by simple sequential arrangement.

Some previously used age designations for the Precambrian are 
given in the table because they were used by the authors in reports 
submitted to the Geologic Names Committee before the new 
scheme was adopted.

Al



A2 CONTRIBUTIONS TO STRATIGRAPHY

Name Age Location

Albion Schist Member (of Precambrian(?) ____ Rhode Island _ ______
Westboro Quartzite).

Alligator Back Formation. Precambrian and (or) Northwestern North
Paleozoic. Carolina and south 

western Virginia. 
Alnwick Lake Beds ____ late Miocene and Central Colorado ______

Pliocene.
Amboy Stoneware Clay Late Cretaceous ___ Northeastern New 

Member (of Magothy Jersey. 
Formation).

Aromas Sand _______ Pleistocene ___-_____ West-central California _

Aspen Shale _________ Early Cretaceous ___ Wyoming, Idaho, Utah,
and Colorado.

Atchison Formation ____ Pleistocene (Kansan) _ Northeastern Kansas and
southern Nebraska. 

Augustine Volcanics ___ Pleistocene and South-central Alaska ___
Holocene. 

Badger Creek Tuff ____ Oligocene ________ Central Colorado ______

Baird Group __________ Ordovician(?) and Northern Alaska ____
Early Silurian to
Late Devonian.

Bear River Formation _ Early Cretaceous ___ Wyoming, Utah, and
Colorado.

Bear Wallow Diorite Jurassic __________ Northern California _ -
Complex. 

Beidell Quartz Latite __ Oligocene and older (?)_ Southwestern Colorado _

Belleview Member (of late Pliocene ______ Southern California ____ 
Pismo Formation).

Berry Formation _____ Oligocene (?) _______ West-central California__

Big Snowy Formation __ Late Mississippian _  Montana and North
Dakota.

Biwabik Iron-formation __ Precambrian X      Northeastern Minnesota
and northwestern 
Michigan.



CHANGES IN STRATIGRAPHIC NOMENCLATURE A3

Revision and reference 

Albion Schist Member reassigned to Quinnville Quartzite. (Nelson, 1974.)

Alligator Back Formation adopted. Conformably overlies Ashe Formation; 
intruded by Spruce Pine plutonic group (informal). (Rankin and others,
1973.)

Alnwick Lake Beds abandoned; its rocks now included in Tallahassee Creek 
Conglomerate (new name). (Epis and Chapin, 1974.)

Amboy Stoneware Clay of Kummel and Knapp (1904) adopted as Amboy 
Stoneware Clay Member of Magothy Formation. Overlies Old Bridge Sand 
Member of Magothy; underlies Morgan beds (informal name) of Magothy. 
(Sirkin, 1974.)

Aromas Red Sands of Alien (1946) and Bowen (1965) adopted as Aromas 
Sand. Uncomformably(?) overlies Paso Robles Formation; uncomformably 
underlies Pleistocene older surficial sediments. (Clark and others, 1974.)

In southwestern Wyoming only, geographically restricted to areas east of 
Absaroka fault. Equivalent to upper member of Cokeville, Quealy, and 
part of Sage Junction Formations (all three here named) west of Absaroka 
fault. Usage remains unchanged elsewhere. (Rubey, 1973.)

Atchison Formation of Moore and others (1951) adopted, overlying Nebraskan 
Till and underlying Nickerson Till. (Ward, 1973.)

Augustine Volcanics adopted; overlies upper Tertiary sedimentary rocks. 
(Detterman, 1973a.)

Badger Creek Tuff adopted. Generally overlies Antero Formation and under 
lies local unnamed latite flow. (Epis and Chapin, 1974.)

Age changed from Silurian to Late Devonian to Ordovician(?) and Early 
Silurian to Late Devonian. (Carter and others, 1973.)

In southwestern Wyoming only, geographically restricted to areas east of 
Absaroka fault. Equivalent to Smiths, Thomas Fork, and (lower member of) 
Cokeville Formations (all three here named) west of Absaroka fault. Usage 
remains unchanged elsewhere. (Rubey, 1973.)

Bear Wallow Diorite Complex adopted; intrudes Rattlesnake Creek terrane 
of Paleozoic and Triassic(?) age. (Irwin and others, 1974.)

Age changed from Oligocene to Oligocene and older(?). (Steven and others,
1974.)

Belleview Member of Hall (1973) adopted as one of five members of Pismo 
Formation. Conformably overlies and underlies Gragg and Squire Members 
of Pismo, respectively. (Hall, 1973a).

Reinstated and redefined to include rocks named Berry Conglomerate by 
Thorup (1941) and Berry Formation by Bramlette and Daviess (1944) 
(or former lower, unnamed member of Durham's (1963) Vaqueros Forma 
tion). Overlies Reliz Canyon Formation; underlies Vaqueros Formation 
(now stratigraphically restricted). Geographically restricted to south- central 
Monterey County. (Durham, 1974.)

Geographically extended into northeastern Idaho. (Staatz, 1973.)

Age changed from middle Precambrian to Precambrian X. (Sims and Morey, 
1974.)



A4 CONTRIBUTIONS TO STRATIGRAPHY

Name Age Location

Black Sulphur Tongue Eocene __________ Northwestern Colorado _ 
(of Green River Forma 
tion) .

Blind Bull Formation __ Late Cretaceous ____ Southwestern Wyoming _

Bolsa Quartzite ______ Middle Cambrian ___ Southeastern Arizona _

Bonita Sandstone Mem- Jurassic and Greta- West-central California_ 
her (of Franciscan ceous. 
Formation).

Boston Bay Group      Late Silurian to Car- Massachusetts __  __
boniferous.

Bridal Veil Limestone Early and Middle Wasatch Range, north- 
Member (of Oquirrh Pennsylvanian. central Utah. 
Formation).

Bridger Formation __    _ middle and late Eocene. Wyoming, Colorado, and
Utah.

Brighton Melaphyre (of Devonian or Carboni- Massachusetts _________
Boston Bay Group). ferous.

Brooks Lake Glaciation    Pleistocene _______ South-central Alaska ___

Bullion Canyon Volcanics_ Oligocene ________ South-central Utah __. 
By-Day Member (of late Miocene ______ East-central California

Eureka Valley Tuff) and west-central
(of Stanislaus Group). Nevada. 

Cahil Sandstone Member Jurassic and Greta- West-central California.
(of Franciscan Forma- ceous.
tion). 

Cambridge Slate (of Late Silurian to Car- Massachusetts ________
Boston Bay Group). boniferous.

Cedar Bluffs Till ______ Pleistocene (Kansan) __ Southeastern Nebraska
and northeastern 
Kansas. 

Chapin Peak Formation __ Late Triassic ______ Southeastern Alaska _

Cherry Brook Formation, _ Precambrian Z to early Eastern Massachusetts
Paleozoic (?).

Chocolay Group (of Mar- Precambrian X _____ Northern Michigan __. 
quette Range Super 
group).

Chopawamsic Formation Early Cambrian ____ Northeastern Virginia .
(of Glenarm Series). 

Clallam Formation   __ early Miocene _____ Western Washington _.



CHANGES IN STRATIGRAPHIC NOMENCLATURE A5

Revision and reference

Black Sulphur Tongue adopted as uppermost of four newly named tongues 
of Green River Formation; intertongues with Uinta Formation. (Duncan 
and others, 1974.)

Blind Bull Formation adopted. Divided into upper and lower parts by over 
lying tongues of Hilliard Shale; overlies Aspen Shale. (Rubey, 1973.)

Geograhically extended into Vekol Mountains; includes rocks formerly as 
signed to Troy Quartzite (now geographically restricted from Vekol Moun 
tain). (Chaffee, 1974.)

Bonita Sandstone Member abandoned for its inability to be used as a strati- 
graphic marker bed. (Schlocker, 1974.)

Age changed from Devonian or Carboniferous to Late Silurian to Carboni 
ferous. (Nelson, 1974.)

Age changed from Early Pennsylvanian to Early and Middle Pennsylvanian 
(Atokan and older). (Baker, 1973.)

Geographically restricted from eastern Uinta basin, Utah, and Piceance Creek 
basin, Colorado; its rocks now included in Uinta Formation (now geographi 
cally extended). (Cashion and Donnell, 1974.)

Age changed from Devonian or Carboniferous to Late Silurian to Carboni 
ferous. (Nelson, 1974.)

Divided into (ascending): Kvichak, Iliamna, Newhalen (all three new), and 
Iliuk (not new) Stades. (Detterman and Reed, 1973.)

Age changed from Miocene (?) to Oligocene (Hackman and Wyant, 1973.)
By-Day Member adopted as one of three members of Eureka Valley Tuff. 

Overlies Tollhouse Flat Member (new name) of Eureka Valley; underlies 
unnamed upper member of Eureka Valley. (Noble and others, 1974.)

Cahil Sandstone Member abandoned for its inability to be used as a strati- 
graphic marker bed. (Schlocker, 1974.)

Age changed from Devonian or Carboniferous to Late Silurian to Carboni 
ferous. (Nelson, 1974.)

Cedar Bluffs Till of Reed and Dreeszen (1965) adopted. Overlies Nickerson 
Till or, locally, unnamed glaciofluvial deposits; underlies Nortonville Clay. 
(Ward, 1973.)

Chapin Peak Formation adopted; geographically restricted to area southwest 
of Bostwick-Vallenar Valley. Conformably or possibly disconformably over 
lies Nehenta Formation (new name); unconformably underlies Upper Juras 
sic unnamed slaty detrital rocks. (Berg, 1973.)

Cherry Brook Formation adopted; divided into two unnamed parts upper am- 
phibolite and lower felsic tuff. Conformably overlies Kendal Green Forma 
tion (newly renamed); unconformably underlies Claypit Hill Formation 
(new name). (Nelson, 1974.)

In Marquette area, Reany Creek Formation assigned to lowermost part of 
Chocolay Group and probably correlative with Enchantment Lake Forma 
tion. (Puffett, 1974.)

Age changed from Early Cambrian to Ordovician(?) to Early Cambrian. 
(Pavlides and others, 1974.)

Age changed from middle Miocene to early Miocene (Saucesian). (Addicott, 
this report, p. A26.)



A6 CONTRIBUTIONS TO STRATIGRAPHY

Name Age Location

Claypit Hill Formation _ Precambrian Z to early Eastern Massachusetts
Paleozoic (?).

Clays Ferry Formation __ Middle and Late Kentucky ___________
Ordovician.

Cockalorum Wash Forma- Middle Devonian ____ East-central Nevada ____ 
tion.

Cokeville Formation ___ Early Cretaceous ___ Southwestern Wyoming _

Concepcion Formation ___ Late Cretaceous West-central Puerto
(Campanian- Rico. 
Maestrichtian).

Dale Canyon Formation __ Mississippian _____ East-central Nevada _

Dardanelles Formation late Miocene ______ East-central California 
(of Stanislaus Group). and west-central

Nevada.

Drjr Fork Tongue (of Eocene _________ Northwestern Colorado __ 
Green River Formation).

Dry Hollow Formation __ Miocene ________ South-central Utah __ 
Duffey Dome Formation _ Paleozoic (?) ______ Northern California _

Duluth Gabbro Complex __ Precambrian Y ____ Northeastern Minnesota- 

East Gulch Tuff        Oligocene ________ Central Colorado _______

Echo Park Alluvium ___ Eocene _________ Central Colorado _______

Edna Member (of Pismo late Miocene and early Southern California _. 
Formation). Pliocene (Mohnian

and Delmontian). 
Eldorado Dolomite    __ Middle Cambrian ___ East-central Nevada _.

Entrada Sandstone (of Late Jurassic _____ Utah, Colorado, New 
San Rafael Group). Mexico, and Arizona.



CHANGES IN STRATIGRAPHIC NOMENCLATURE A7

Revision and reference

Claypit Hill Formation adopted. Unconformably overlies Cherry Brook For 
mation (new name); upper part of formation truncated by fault and un 
derlies thick cover of glacial deposits. (Nelson, 1974.)

In north-central Kentucky, Point Pleasant Formation reduced in rank to Point 
Pleasant Tongue and assigned to Clays Ferry Formation. Elsewhere Point 
Pleasant usage remains unchanged. (Swadley and others, this report, p. A 
30.)

Cockalorum Wash Formation adopted. Lower and upper contacts are faulted. 
Overlies possible correlative of Nevada Formation; underlies Devils Gate 
Formation. (Merriam, 1973.)

Cokeville Formation adopted for use west of Absaroka fault (geographic re 
striction). Intertongues with and grades into underlying Thomas Fork or 
Smiths Formations and overlying Quealy and Sage Junction Formation 
(all four here named). (Rubey, 1973.)

Redefined and geographically and stratigraphically restricted to include only 
those rocks of Late Cretaceous age in Barrio Purisima Concepcion (San 
Sebastian quadrangle) and other directly related rocks in adjacent areas. 
Rocks of early Tertiary (Eocene?) age westward in Central la Plata quad 
rangle formerly included in Concepcion now grouped in Palma Escrita 
Formation (new). Age changed from Eocene to Late Cretaceous (Cam- 
panian-Maestrichtian). (Mclntyre, 1974.)

Dale Canyon Formation adopted. Probably unconformably overlies Joana 
Limestone; conformably underlies Chainman Shale. (Nolan and others, 
1974.)

Dardanelles Member of Stanislaus Formation of Slemmons (1966) adopted 
and raised in rank to Dardanelles Formation, uppermost of three forma 
tions of Stanislaus Group. Overlies Eureka Valley Tuff; underlies Disaster 
Peak Formation of Slemmons (1966). (Noble and others, 1974.)

Dry Fork Tongue adopted as one of four newly named tongues of Green 
River Formation; intertongues with Uinta Formation. (Duncan and others, 
1974.)

Age changed from Pliocene (?) to Miocene. (Hackman and Wyant, 1973.)
Duffey Dome Formation adopted. Overlies Calaveras Formation; presumably 

underlies Horseshoe Bend Formation (new name). (Hietanen, 1973.)
Name changed from Duluth Gabbro Complex to Duluth Complex. Age changed 

from late Precambrian to Precambrian Y. (Sims and Morey, 1974.)
East Gulch Tuff adopted. Generally overlies Antero Formation and underlies 

Thorn Ranch Tuff (new name). (Epis and Chapin, 1974.)
Echo Park Alluvium adopted. Overlies unnamed Precambrian rocks and under 

lies Wall Mountain Tuff (new name). (Epis and Chapin, 1974.)
Edna Member of Hall (1973) adopted as lowermost of five members of Pismo 

Formation. Unconformably overlies Monterey Formation; conformably under 
lies and intertongues with Miguelito Member of Pismo. (Hall, 1973a.)

Name changed from Eldorado Dolomite to Eldorado Limestone in east-central 
Nevada. Eldorado Dolomite remains in good usage in Eureka district. (Bro- 
kaw and others, 1973.)

In New Mexico Entrada divided into (ascending) : lyanbito Member (new 
name) and unnamed middle siltstone and upper sandstone members. lyanbito 
includes rocks formerly assigned to Lukachukai Member of Wingate Sand 
stone (no longer used in report area). (Green, 1974.)



A8 CONTRIBUTIONS TO STRATIGRAPHY

Name Age Location

Eureka Valley Tuff (of late Miocene _____ East-central California 
Stanislaus Group). and west-central

Nevada.

Evacuation Creek Member Eocene ________ Northeastern Utah and 
(of Green River western Colorado. 
Formation).

Farmington Canyon Precambrian ______ North-central Utah ____ 
Complex.

Fisher Quartz Latite __ late Oligocene _____ Southwestern Colorado __ 
Forelle Limestone ____ Late Permian _____ Colorado, Wyoming, and 
Forelle Limestone Member Nebraska.

(of Goose Egg
Formation).

Fort Lowell Formation _ early and middle Southeastern Arizona __
Pleistocene. 

Franciscan Formation _ Eocene to Late Jurassic California _      
(varies locally).

Franklin Canyon Paleozoic (?) ______ Northern California   
Formation.

Frontier Formation ____ Late Cretaceous ____ Wyoming, Colorado, 
Frontier Sandstone Utah, Idaho, and

Member (of Mancos Montana.
Shale).

Gabilan Limestone ____ Paleozoic (?) _____- West-central
California.

Gannett Group ______ Early Cretaceous ___ Southeastern Idaho and
southwestern 
Wyoming.

Gilmore Gulch Oligocene ________ Nevada _____________
Formation. 

Glen Creek Gabbro- Jurassic ________ Northern California ____
Ultramafic Complex. 

Gragg Member (of Pismo late Pliocene ______ Southern California ____
Formation).

Gravina Island Middle or Late Southeastern Alaska    
Formation. Jurassic.



CHANGES IN STRATIGRAPHIC NOMENCLATURE A9

Revision and reference

Eureka Valley Member of Stanislaus Formation of Slemmons (1966) adopted 
and raised in rank to Eureka Valley Tuff, middle of three formations of 
Stanislaus Group. Overlies Table Mountain Latite; underlies Dardanelles 
Formation. Divided into (ascending): Tollhouse Flat Member (new name), 
By-Day Member (new name), and unnamed upper member. (Noble and 
others, 1974.)

Evacuation Creek Member abandoned; its rocks now included in upper part of 
Parachute Creek Member of Green River Formation in eastern Uinta basin, 
Utah, and in lower part of Uinta Formation in Piceance Creek basin, Colo 
rado. (Cashion and Donnell, 1974.)

Farmington Canyon Complex of Eardley and Hatch (1940) adopted. Lowermost 
formation in report area; underlies Tintic Quartzite. (Mullens and Laraway, 
1973.)

Age changed from Oligocene to late Oligocene. (Steven and others, 1974.)
Included as member of Lykins Formation in central Colorado, east of Front 

Range. Remains in good usage as member of Goose Egg Formation in north- 
easternmost Colorado and southeastern Wyoming and as formational rank 
in north-central Colorado, south-central Wyoming, and Nebraska. (Bryant 
and others, 1973.)

Fort Lowell Formation adopted. Unconformably overlies older rocks; uncon- 
formably underlies upper Pleistocene surficial deposits. (Davidson, 1973.)

Cahil Sandstone, Sausalita Chert, Marin Sandstone, Ingleside Chert, and Bonita 
Sandstone Members of Franciscan Formation abandoned for their inability 
to be used as stratigraphic marker beds. (Schlocker, 1974.)

Franklin Canyon Formation adopted. Overlies Calaveras Formation; pre 
sumably underlies Horseshoe Bend Formation (new name). (Hietanen, 1973.)

In southwestern Wyoming only, Frontier Formation is geographically restricted 
to areas east of Absaroka fault. Equivalent to lower part of Blind Bull 
Formation and possibly equivalent to uppermost part of Sage Junction For 
mation (both here named) west of Absaroka Fault. Usage remains unchanged 
elsewhere. (Rubey, 1973.)

Age changed from pre-Franciscan to Paleozoic(?). (Clark and Rietman, 
1973.)

In southeastern Idaho where Tygee Sandstone (now abandoned) was former 
upper formation of Gannett Group, Gannett stratigraphically restricted by 
removal of Tygee rocks (now reassigned as unnamed upper sandstone mem 
ber of Smiths Formation, newly adopted and not part of Gannett). Gannett 
usage remains unchanged in southwestern Wyoming, as Tygee not extended 
thereto. (Rubey, 1973.)

Age changed from Tertiary (?) to Oligocene. (Ekren and others, 1973.)

Glen Creek Gabbro-Ultrarnafic Complex adopted; intrudes Galice(?) Forma 
tion. (Irwin and others, 1974.)

Gragg Member of Hall (1973) adopted as middle of five members of Pismo 
Formation. Conformably overlies and underlies Miguelito and Belleview 
Members of Pismo, respectively. (Hall, 1973a.)

Gravina Island Formation adopted; geographically restricted to area north 
east of Bostwick-Vallenar Valley. Lower and upper contacts are faulted or 
not exposed. (Berg, 1973.)



A10 CONTRIBUTIONS TO STRATIGRAPHY

Name Age Location

Grays Canyon Limestone Early and Middle East-central Nevada ___
Member (of Nevada Devonian.
Formation). 

Greendale Lentil (of Middle Ordovicion _- Central Kentucky ____
Lexington Limestone).

Green River Formation __ early and middle Wyoming, Colorado, and
Eocene. Utah.

Green River Formation __ early and middle Wyoming, Colorado, and
Eocene. Utah.

Greenwater Volcanics _ Pliocene _________ Southern California 
Gribbles Park Tuff ____ Oligocene ________ Central Colorado _.

Hailey Conglomerate Middle Pennsylvanian _ South-central 
Member (of Wood River Idaho. 
Formation).

Hames Member (of Miocene ________ West-central 
Monterey Formation). California.

Helmet Fanglomerate __ Oligocene ________ Southeastern Arizona _. 
High Park Lake Beds __ late Miocene or Central Colorado     .

Pliocene.
Billiard Shale ______ Late Cretaceous ___- Southwestern Wyoming

and northeastern Utah.

Hole-In-The-Wall Tuff Oligocene or Miocene __ Southwestern Utah ___
Member, (of Isom
Formation). 

Horseshoe Bend Paleozoic (?) _____- Northern California ___
Formation.

Iliamna Stade (of Brooks Pleistocene _______ South-central Alaska   
Lake Glaciation).

Iliuk Glaciation ______ Pleistocene (late South-central Alaska  
Wisconsin).

Ingleside Chert Member _ Jurassic and West-central 
(of Franciscan Cretaceous. California. 
Formation).

Isom Formation ______ Oligocene or Miocene __ Southwestern Utah ____

Italian Mountain Intrusive Oligocene _______- West-central Colorado __ 
Complex.



CHANGES IN STRATIGRAPHIC NOMENCLATURE All

Revision and reference

Grays Canyon Limestone Member adopted as one of seven members of Nevada 
Formation. Overlies Beacon Peak Dolomite Member; upper contact is fault 
contact. (Nolan and others, 1974.)

Greendale Limestone Member of Cynthiana Formation of Foerste (1906) re 
defined and adoted as Greendale Lentil of Lexington Limestone. (Cressman, 
1973.)

In northwestern Colorado only, divided into four newly named tongues (ascend 
ing) : Yellow Creek, Dry Fork, Thirteenmile Creek, and Black Sulphur, all 
four intertonguing with Uinta Formation, which overlies and intertongues 
with Parachute Creek Member of Green River. (Duncan and others, 1974.)

Geograhically and stratigraphically restricted by abandonment of its Evacua 
tion Creek Member; its rocks now included in: Parachute Creek Member of 
Green River in eastern Uinta basin, Utah, and lower part of Uinta Forma 
tion in Piceance Creek basin, Colorado. (Cashion and Donnell, 1974.)

Age changed from Pliocene (?) to Pliocene. (McAllister, 1973.)
Gribbles Park Tuff underlies unnamed andesite from Waugh Mountain. (Epis 

and Chapin, 1974.)
Hailey Conglomerate Member of Thomasson (1959a,b) adopted as lowermost 

(unit 1) of seven units of Wood River Formation. Disconformably overlies 
Milligen Formation; conformably underlies unnamed unit 2 (Hall and 
others, 1974.)

Hames Member adopted. Conformably overlies Sandholt Member of Monterey; 
underlies Buttle Member of Monterey or, where missing, Santa Margarita 
or Pancho Rico Formations. (Durham, 1974.)

Age changed from early Miocene (?) to Oligocene. (Cooper, 1973.)
High Park Lake Beds abandoned; its rocks now included in Tallahassee Creek 

Conglomerate (new name). (Epis and Chapin, 1974.)
In southwestern Wyoming in area along Hams Fork only, divided into (ascend 

ing) : unnamed lower member, Shurtliff Sandstone Member (previously 
used by Smith, 1965), and unnamed upper member. Usage remains un 
changed elsewhere. (Ruby, 1973.)

Age changed from Eocene or early Oligocene to Oligocene or Miocene. (Averitt 
and Threet, 1973.)

Horseshoe Bend Formation adopted. Presumably overlies Duffey Dome Forma 
tion and Franklin Canyon Formation (both new names); underlies Jurassic 
and Cretaceous ultramafic and plutonic rocks. (Hietanen, 1973.)

Iliamna Stade adopted as one of four distinguished advances of Brooks Lake 
Glaciation. Followed Kvichak Stade (new name); preceded Newhalen Stade 
(new name). (Detterman and Reed, 1973.)

Name changed from Iliuk advance to Iliuk Stade and included as uppermost 
stade of Brooks Lake Glaciation. Followed Newhalen Stade (new name). 
(Detterman and Reed, 1973.)

Ingleside Chert Member abandoned because it cannot be used as a strati- 
graphic marker bed. (Schlocker, 1974.)

Age changed from Eocene or early Oligocene to Oligocene or Miocene. (Averitt
and Threet, 1973.) 

Italian Mountain Intrusive Complex adopted. (Cunningham and Naeser, this
report, p. A27.)



A12 CONTRIBUTIONS TO STRATIGRAPHY

Name Age Location

lyanbito Member (of Late Jurassic ____ Northwestern New 
Entrada Sandstone) (of Mexico. 
San Rafael Group)

James Run Formation (of Early Cambrian ___ Piedmont province of
Glenarm Series). Maryland.

Juana Lopez Member (of Late Cretaceous ____ New Mexico and
Carlile Shale). southern Colorado.

Kendal Green Formation _ Precambrian Z(?) __ Eastern Massachusetts

Kinter Formation _____ early Miocene _____ Southwestern Arizona
and southeastern 
California.

Kroenke Granodiorite __ Precambrian X ____ Colorado         . 
Kukaklek Stade (of Mak Pleistocene _______ South-central Alaska _. 

Hill Glaciation) _______
Kvichak Stade (of Brooks Pleistocene _______ South-central Alaska --

Lake Glaciation). 
Lambert Shale ______ early Miocene _____ Western California __.

Larsen Quartzite _____ Middle Pennsylvanian _ Southwestern Colorado __

Leach Canyon Tuff early Miocene _____ Southwestern Utah ___
Member (of Quichapa
Formation).

Lexington Limestone ___ Middle and Late Central Kentucky    
Ordovician.

Lovejoy Basalt ______ Miocene ________ Northern California ____

Lykins Formation _____ Permian and Colorado ______________
Triassic(?).

Magothy Formation ___ Late Cretaceous ____ Maryland, Delaware,
New Jersey, New York, 
and Massachusetts.

Magpie Hill Basalt ___ Miocene ______ East-central Nevada __

Mak Hill Glaciation ___ Pleistocene ______ South-central Alaska _ 

Mammoth Mountain Tuff _ late Oligocene ______ South-central Colorado _



CHANGES IN STRATIGRAPHIC NOMENCLATURE A13

Revision and reference

lyanbito Member adopted as lowermost of three members of Entrada Sand 
stone in northwestern New Mexico. lyanbito includes rocks formerly as 
signed to Lukachukai Member of Wingate Sandstone (no longer used in this 
area). Unconformably overlies Chinle Formation; conformably underlies 
unnamed middle siltstone member of Entrada. (Green, 1974.)

Age changed from Late Cambrian to Late Ordovician to Early Cambrian. 
(Pavlides and others, 1974.)

Geographically extended northward into north-central Colorado. (Bryant and 
others, 1973.)

Kendall Green Slate of Hobbs (1899) adopted and renamed as Kendal Green 
Formation (spelling corrected). Conformably overlies Westboro Quartzite; 
conformably underlies Cherry Brook Formation (new name). (Nelson, 
1974.)

Kinter Formation adopted. Overlies volcanic rocks of Tertiary age; uncon- 
formably(?) underlies Bouse Formation. (Olmstead and others, 1973.)

Age changed from Precambrian to Precambrian X. (Barker and others, 1974.)
Kukaklek Stade adopted as only advance of Mak Hill Glaciation. (Detterman 

and Reed, 1973.)
Kvichak Stade adopted as lowermost of four stades of Brooks Lake Glacia 

tion; preceded Iliamna Stade (new name). (Detterman and Reed, 1973.)
Age changed from Oligocene and (or) Miocene to early Miocene. (Clark and 

Rietman, 1973.)
Larsen Quartzite adopted. Unconformably overlies Leadville Limestone; con 

formably underlies Hermosa Formation. (McKnight, 1974.)
Age changed from Oligocene or Miocene to early Miocene. (Averitt and Threet, 

1973.)

Greendale Limestone Member of Cynthiana Formation of Foerste (1906) 
redefined and adopted as Greendale Lentil of Lexington; age is Middle 
Ordovician. Stamping Ground Member (new name) adopted; age is Middle 
Ordovician. Nicholas Limestone Member reduced in rank to Nicholas Bed 
of Tanglewood Limestone Member; age changed from Middle Ordovician to 
Late Ordovician. (Cressman, 1973.)

Love joy Formation or Basalt of Durrell (1959) adopted and extended into 
area of this report as Lovejoy Basalt. Overlies unnamed Eocene auriferous 
stream gravels; underlies unnamed Pliocene pyroclastic andesite. (Hietanen, 
1973.)

In central Colorado, east of Front Range, Forelle Limestone included as mem 
ber of Lykins Formation. (Bryant and others, 1973.)

In northeastern New Jersey only, Amboy Stoneware Clay of Kummel and 
Knapp (1904) adopted as Amboy Stoneware Clay Member of Magothy 
Formation. Overlies Old Bridge Sand Member of Magothy; underlies Morgan 
beds (informal name) of Magothy. (Sirkin, 1974.)

Magpie Hill Basalt adopted. Unconformably overlies Pancake Summit Tuff; 
Unconformably underlies Tertiary and Quaternary deposits. (Nolan and 
others, 1974.)

Kukaklek Stade (new name) adoptd as only advance of Mak Hill Glaciation.
(Detterman and Reed, 1973.) 

Age changed from Oligocene to late Oligocene. (Steven and others, 1974.)



A14 CONTRIBUTIONS TO STRATIGRAPHY

Name Age Location

Marin Sandstone Member
(of Franciscan
Formation). 

Mattapan Volcanic
Complex. 

Miguelito Member (of
Pismo Formation).

Milligen Formation 
Mona Schist ___.

Jurassic and 
Cretaceous.

West-central California -

MassachusettsLate Silurian to
Carboniferous, 

late Miocene and early Southern California ____
Pliocene (Mohnian
and Delmontian).

Devonian ________ Idaho and Montana ____ 
Precambrian W ____ Northern Michigan ____

Monterey Formation ___ Miocene ________ Southern Salinas Valley
area, west-central 
California.

Nealy Creek Member (of Precambrian W ____ Northern Michigan    
Mona Schist).

Nehenta Formation   __ Late Triassic ______ Southeastern Alaska ___

Nevada Formation Early and Middle 
Devonian.

Central Nevada

Newhalen Stade (of Pleistocene ______ South-central Alaska _. 
Brooks Lake Glaciation).

Nicholas Limestone Late Ordovician ____ Central Kentucky ___. 
Member (of Lexington 
Limestone).

Nickerson Till        Pleistocene (Kansan) _ Southeastern Nebraska
and northeastern 
Kansas. 

Nogales Formation      late Tertiary ______ Southeastern Arizona __.

Nortonville Clay       Pleistocene (Kansan) _ Northeastern Kansasnr__

Oquirrh Formation/ 
Group.

Early Pennsylvanian to Wasatch Range, north- 
Early Permian central Utah. 
(Atokan and older to 
Wolf campian).



CHANGES IN STRATIGRAPHIC NOMENCLATURE A15

Revision and reference

Marin Standstone Member abandoned for its inability to be used as a strati- 
graphic marker bed. (Schlocker, 1974.)

Age changed from Devonian (?) to Late Silurian to Carboniferous. (Nelson,
1974.) 

Miguelito Member of Hall (1973) adopted as one of five members of Pismo
Formation. Conformably overlies and intertongues with Edna Member of
Pismo; conformably underlies Gragg Member of Pismo. (Hall, 1973a.) 

Age changed from Early Mississippian to Devonian. (Hall and Sandburg, 1973.) 
In Marquette area, Nealy Creek Member (new) adopted as member of Mona

Schist. Mona members include (ascending): unnamed lower member, Nealy
Creek Member, sheared rhyolite tuff member, and Lighthouse Point Member.
Mona overlies Kitchi Schist; underlies Compeau Creek Gneiss. (Puffett,
1974.) 

In southern Salinas Valley area, divided into (ascending): Sandholt Member,
Hames Member (new name), and Buttle Member. Monterey usage remains
unchanged elsewhere. (Durham, 1974.) 

In Marquette area, Nealy Creek Member adopted. Overlies unnamed lower
member of Mona; underlies unnamed sheared rhyolite tuff member of
Mona .(Puffett, 1974.) 

Nehenta Formation adopted; geographically restricted to area southwest of
Bostwick-Vallenar Valley. Unconformally overlies unnamed Paleozoic rocks;
conformably or possibly disconformably underlies Chapin Peak Formation
(new name). (Berg, 1973.)

Two newly-named members adopted and assigned to Nevada Formation. For 
mation now includes (ascending): unnamed basal quartzite unit; Beacon 
Peak Dolomite Member; Grays Canyon Limestone Member (new); Oxyoke 
Canyon Limestone Member; Sentinel Mountain Dolomite Member; South 
Hill Sandstone Member (new) in Grays Canyon area and Woodpecker 
Limestone Member elsewhere; and Bay State Dolomite Member. (Nolan 
and others, 1974.)

Newhalen Stade adopted as one of four distinguished advances of Brooks Lake 
Glaciation. Followed Iliamna Stade (new name); preceded Iliuk Stade. (Det- 
terman and Reed, 1973.)

Nicholas Limestone Member reduced in rank to Nicholas Bed of Tanglewood 
Limestone Member of Lexington Limestone. Age changed from Middle Ordo- 
vician to Late Ordovician. (Cressman, 1973.)

Nickerson Till of Reed and Dreeszen (1965) adopted. Overlies Atchison 
Formation; underlies Cedar Bluffs Till. (Ward, 1973.)

Nogales Formation adopted. Rests on, and in part derived from, Grosvenor 
Hills Volcanics; underlies poorly consolidated alluvium of probable late Ter 
tiary and Quaternary age. (Simons, 1974.)

Nortonville Clay of Frye and Leonard (1952) adopted. Overlies Cedar Bluffs 
Till; underlies Peoria Loess. (Ward, 1973.)

In Wasatch Range in north-central Utah, age of Oquirrh Formation changed 
from Pennsylvanian to Early Pennsylvanian to Early Permian (Atokan 
and older to Wolfcampian). Age of Oquirrh Group in Oquirrh Mountains 
(its type locality) remains unchanged. (Baker, 1973.)



A16 CONTRIBUTIONS TO STRATIGRAPHY

Name Age Location

Oriskany Sandstone/ Early Devonian ____ New York, Pennsylvania, 
Formation/Group. Maryland, Virginia,

West Virginia, and 
New Jersey. 

Outlet Tunnel Member late Oligocene _____ South-central Colorado _
(of La Garita Tuff).

Palma Escrita Eocene (?) _______ West-central Puerto 
Formation. Rico.

Pancake Summit Tuff _ Oligocene ________ East-central Nevada  

Parachute Creek Member Eocene _________ Northeastern Utah and 
(of Green River western Colorado. 
Formation).

Persimmon Fork Precambrian or Central South Carolina- 
Formation. Paleozoic.

Pinto Basin Tuff Member Oligocene ________ East-central Nevada ____
(of Pinto Peak
Rhyolite). 

Pinto Peak Rhyolite ___ Oligocene ________ East-central Nevada __

Pismo Formation _____ late Miocene to late Southern California _
Pliocene. 

Pitts Meadow Precambrian X ____ Colorado ___________
Granodiorite. 

Point Pleasant Formation/ Middle and Late Kentucky and Ohio ___
Limestone. Ordovician.

Potosi Volcanic Group _ Oligocene and Miocene _ Southwestern Colorado __

Prospect Mountain Precambrian Z and Nevada, Utah, and
Quartzite. Early Cambrian. California.

Puppets Formation ___ middle Paleozoic ___ Southeastern Alaska __

Quealy Formation ____ Early Cretaceous ___ Southwestern
Wyoming.

Quinnville Quartzite (of Precambrian(?) ____ Rhode Island 
Blackstone Series).



CHANGES IN STRATIGRAPHIC NOMENCLATURE A17

Revision and reference

Ridgeley Sandstone reduced in rank to Ridgeley Member and assigned to Oris- 
kany Sandstone in western Maryland. (Yochelson and Kriz, 1974.)

Age changed from Oligocene to late Oligocene. (Steven and others, 1974.)

Palma Escrita Formation adopted. Includes rocks of early Tertiary (Eocene?) 
age in Central la Plata quadrangle formerly included in Concepcion Forma 
tion (now redefined and restricted); also includes directly related rocks 
eastward in Maricao quadrangle. Lower contact mostly faulted; con- 
cordantly and probably conformably underlies Mal Paso Formation. (Mc- 
Intyre, 1974.)

Pancake Summit Tuff of Armstrong (1970) adopted. Unconformably underlies 
Bates Mountain Tuff. (Nolan and others, 1974.)

Geographically and stratigraphically extended into eastern Uinta Basin, Utah, 
to include rocks formerly assigned to Evacuation Creek Member (now 
abandoned) of Green River. (Cashion and Donnell, 1974.)

Persimmon Fork Formation of Secor and Wagener (1968) adopted. Grades into 
overlying Richtex Formation; unconformably(?) overlies Wildhorse Branch 
Formation. (Bell and Siple, 1973.)

Pinto Basin Tuff Member adopted as lowermost member of Pinto Peak Rhyolite. 
Underlies Sierra Springs Tuff Member (new). (Nolan and others, 1974.)

Pinto Peak Rhyolite of Iddings (1892) redefined and adopted. Includes lithic 
breccia, Pinto Basin Tuff Member (new), intrusive rhyolite domes, vitro- 
phyre and vent breccias, rhyolite flows and dikes, and Sierra Springs 
Tuff Member (new). Unconformably overlies Ratto Spring Rhyodacite 
(new); Unconformably underlies Richmond Mountain Andesite (new). 
(Nolan and others, 1974.)

Divided into five members (ascending): Edna, Miguelito, Gragg, Belleview, 
and Squire Members. (Hall, 1973a.)

Age changed from Precambrian to Precambrian X. (Barker and others, 1974.)

In north-central Kentucky, Point Pleasant Formation reduced in rank to Point 
Pleasant Tongue and assigned to Clays Ferry Formation. Elsewhere Point 
Pleasant usage remains unchanged. (Swadley and others, this report, p. A30.)

Age changed from Oligocene to Oligocene and Miocene. (Steven and others, 
1974.)

Age changed from Early Cambrian to Precambrian Z and Early Cambrian. 
(Stewart, 1974.)

Puppets Formation adopted; geographically restricted to area southwest of 
Bostwick-Vallenar Valley. Unconformably overlies unnamed Silurian or 
older Paleozoic rocks; conformably underlies unnamed dolomitic limestone 
(Devonian?) or Unconformably underlies Nehenta Formation (new name). 
(Berg, 1973.)

Quealy Formation adopted for use west of Absaroka fault. Overlies Cokeville 
Formation and underlies Sage Junction Formation (both here named). 
(Rubey, 1973.)

Albion Schist Member reassigned from Westboro to Quinnville Quartzite. 
Quinnville replaces Westboro Quartzite in Rhode Island and is tentatively 
correlated with Westboro in eastern Massachusetts. (Nelson, 1974.)



A18 CONTRIBUTIONS TO STRATIGRAPHY

Name Age Location____

Raritan Formation ____ Late Cretaceous _    New Jersey, New York,
Pennsylvania, and 
Massachusetts.

Ratto Spring Rhyodacite _ Oligocene ________ East-central Nevada   

Reany Creek Formation __ Precambrian X __    Northern Michigan ____

Rice Gneiss _________ Precambrian Z ______ Eastern Massachusetts _

Richmond Mountain Oligocene ________ East-central Nevada  
Andesite. 

Richtex Formation ___ Precambrian or Central South Carolina _
Paleozoic.

Ridgeley Sandstone (of Early Devonian ___ West Virginia, 
Oriskany Group). Pennsylvania,

Maryland, and 
Virginia.

Rockhouse Valley Pennsylvanian _____ Southwestern Virginia 
Sandstone Member (of and southeastern 
Wise Formation). Kentucky. 

Roxbury Conglomerate _ Late Silurian to Massachusetts and
Carboniferous. Rhode Island. 

Sadlerochit Formation _ late Early Permian to Northern Alaska -__ 
Early Triassic.

Sage Junction Formation _ Early Cretaceous ___ Southwestern
Wyoming.

Sandholdt Member (of middle Miocene ____ West-central California
Monterey Formation). 

Sausalito Chert Member Jurassic and West-central California
(of Franciscan Cretaceous.
Formation). 

Science Hill Sandstone Late Mississippian __ South-central Kentucky
Member (of Warsaw
Formation). 

Shurtliff Sandstone Late Cretaceous ____ Southwestern
Member (of Hilliard Wyoming.
Shale).

Sierra Springs Tuff Oligocene ________ East-central Nevada  
Member (of Pinto Peak
Rhyolite). 

Smith Prairie Basalt __ Pleistocene        Southwestern Idaho  



CHANGES IN STRATIGRAPHIC NOMENCLATURE A19

Revision and reference

In northeastern New Jersey only, South Amboy Fire Clay and Woodbridge 
Clay of Cook and Smock (1877) adopted as members of Raritan. In north 
eastern New Jersey, Raritan includes (ascending): Farrington Sand Mem 
ber, Woodbridge Clay Member, Sayreville Sand Member, and South Amboy 
Fire Clay Member. (Sirkin, 1974.)

Ratto Spring Rhyodacite adopted. Unconformably underlies Pinto Peak Rhyo- 
lite, (Nolan and others, 1974.)

In Marquette area, Reany Creek Formation assigned as lowermost formation 
of Chocolay Group of Marquette Range Supergroup; probably correlative 
with Enchantment Lake Formation. (Puffett, 1974.)

Rice Gneiss adopted. Lower part intruded by Dedham Granodiorite; con 
formably underlies Westboro Quartzite. (Nelson, 1974.)

Richmond Mountain Andesite adopted. Unconformably overlies Pinto Basin 
Tuff Member (new) of Pinto Peak Rhyolite. (Nolan and others, 1974.)

Richtex Formation of Secor and Wagener (1968) adopted. Grades into under 
lying Persimmon Fork Formation; top is eroded (Bell and Siple, 1973.)

In western Maryland, Ridgeley Sandstone reduced in rank to Ridgeley Member 
and assigned to Oriskany Sandstone; Ridgeley usage remains unchanged 
elsewhere. (Yochelson and Kriz, 1974.)

Rockhouse Valley Sandstone Member adopted as member of Wise Formation.
Overlies Marcum Hollow Sandstone Member; underlies Jesse(?) or Reynolds 

Sandstone Member. (Miller and Roen, 1973.)
Age changed from Devonian or Carboniferous to Late Silurian to Carbonifer 

ous. (Nelson, 1974.)
Age changed from Late Permian and Early Triassic to late Early Permian

to Early Triassic. (Detterman, 1973b.) 
Sage Junction Formation adopted for use west of Absaroka fault (geographic

restriction). Overlies Quealy Formation north of Cokeville and Cokeville
Formation south of Cokeville (both here named); underlies Tertiary rocks.
(Rubey, 1973.)

Age changed from early, middle, and late Miocene to middle Miocene. (Durham, 
1974.)

Sausalito Chert Member abandoned because it cannot be used as a stratigraphic 
marker bed. (Schlocker, 1974.)

Science Hill Sandstone Member adopted as basal unit of Warsaw Formation 
(or Salem Limestone-Warsaw Formation, undivided). (Lewis, this report, 
p. A28.)

Shurtliff Member of Smith (1965) adopted as Shurtliff Sandstone Member of 
Billiard Shale. Geographically restricted to area along Hams Fork; overlies 
and underlies unnamed lower and upper members, respectively. (Rubey,
1973.)

Sierra Springs Tuff Member adopted as uppermost member of Pinto Peak 
Rhyolite. Overlies Pinto Basin Tuff Member (new). (Nolan and others,
1974.)

Smith Prairie Basalt adopted. Unconformably overlies unnamed Pleistocene 
or Pliocene rocks or Steamboat Rock Basalt (new name); Unconformably 
underlies unnamed Pleistocene gravel. (Howard and Shervais, 1973.)



A20 CONTRIBUTIONS TO STRATIGRAPHY

Name Age Location

Smiths Formation _____ Early Cretaceous     Southwestern
Wyoming.

South Amboy Fire Clay Late Cretaceous  _  Northeastern New 
Member (of Raritan Jersey. 
Formation).

South Hill Sandstone Middle Devonian ___ Central Nevada      
Member (of Nevada 
Formation).

Squire Member (of Pismo late Pliocene ______ Southern California ____ 
Formation).

Stamping Ground Member Middle Ordovician __ Central Kentucky ______
(of Lexington 
Limestone).

Stanislaus Group ____ late Miocene ______ East-central California
and west-central 
Nevada.

Steamboat Rock Basalt __ Pliocene or Pleistocene _ Southwestern Idaho ____

Stone Cabin Formation __ Oligocene ________ Eastern Nevada __   
Strelna Formation ____ Permian _______ South-central Alaska  -
Sunshine Peak Tuff (of early Miocene _____ Southwestern Colorado .

Potosi Volcanic Group). 
Table Mountain Latite (of late Miocene ______ East-central California

Stanislaus Group). and west-central
Nevada.

Tallahassee Creek Oligocene ________ Central Colorado 
Conglomerate.

Tanglewood Limestone Middle and Late Central Kentucky _ . 
Member (of Lexington Ordovician. 
Limestone).

Thirteenmile Creek Tongue Eocene ________ Northwestern Colorado 
(of Green River 
Formation).



CHANGES IN STRATIGRAPHIC NOMENCLATURE A21

Revision and reference

Smiths Formation adopted for use west of Absaroka fault. Divided into (ascend 
ing) : unnamed lower shale and upper sandstone members. Overlies Draney 
Limestone; underlies Thomas Fork Formation (here named). (Rubey, 1973.)

South Amboy Fire Clay of Cook and Smock (1877) adopted as South Amboy 
Fire Clay Member of Raritan Formation. Overlies Sayreville Sand Member 
of Raritan; underlies Old Bridge Sand Member of Magothy Formation. 
(Sirkin, 1974.)

South Hill Sandstone Member adopted as one of seven members of Nevada 
Formation. Overlies Sentinel Mountain Dolomite Member; underlies Bay 
State Dolomite Member; correlative with Woodpecker Limestone Member. 
(Nolan and others, 1974.)

Squire Member of Hall (1973) adopted as uppermost of five members of Pismo 
Formation. Conformably overlies Belleview Member of Pismo; unconformably 
underlies Paso Robles(?) Formation. (Hall, 1973a).

Stamping Ground Member adopted. Conformably overlies Tanglewood Lime 
stone Member lens of Lexington; gradationally underlies Tanglewood. (Cress- 
man, 1973.)

Stanislaus Formation of Slemmons (1966) adopted and raised in rank to 
Stanislaus Group. Its three formerly named members of Slemmons (1966) 
also adopted, raised to formation rank, and assigned to Stanislaus Group 
(ascending): Table Mountain Latite, Eureka Valley Tuff (with its lower 
Tollhouse Flat Member (new name), middle By-Day Member (new name), 
and upper unnamed member), and Dardanelles Formation. Overlies Relief 
Peak Formation of Slemmons (1966); underlies Disaster Peak Formation 
of Slemmons (1966). (Noble and others, 1974.)

Steamboat Rock Basalt adopted. Unconformably overlies unnamed pre-Pliocene 
rocks; unconformably underlies unnamed Pleistocene or Pliocene gravel or 
Smith Prairie Basalt (new name). (Howard and Shervais, 1973.)

Age changed from middle Tertiary to Oligocene. (Quinlivan and others, 1974.)
Age changed from Mississippian to Permian. (MacKevett and Plafker, 1974.)
Age changed from Oligocene to early Miocene. (Steven and others, 1974.)

Table Mountain Latite Member of Stanislaus Formation of Slemmons (1966) 
adopted and raised in rank to Table Mountain Latite, lowermost of three 
formations of Stanislaus Group. Overlies Relief Peak Formation of Slem 
mons (1966); underlies Tollhouse Flat Member (new name) of Eureka 
Valley Tuff. (Noble and others, 1974.)

Tallahassee Creek Conglomerate adopted and includes former rocks of Alnwick 
and High Park Lake Beds (now abandoned). Generally overlies Wall Moun 
tain Tuff (new name) and underlies Thirtynine Mile Andesite. (Epis and 
Chapin, 1974.)

Nicholas Limestone Member of Lexington Limestone reduced in rank to 
Nicholas Bed of Tanglewood Limestone Member of the Lexington. Age of 
Tanglewood changed from Middle Ordovician to Middle and Late Ordovi- 
cian. (Cressman, 1973.)

Thirteenmile Creek Tongue adopted as one of four newly named tongues of 
Green River Formation; intertongues with Uinta Formation. (Duncan and 
others, 1974.)



A22 CONTRIBUTIONS TO STRATIGRAPHY

Name Age Location 

Thirty-nine Mile Andesite _ Oligocene ________ Central Colorado .

Thomas Fork Formation _ Early Cretaceous ___ Southwestern
Wyoming.

Thorn Ranch Tuff ____ Oligocene ________ Central Colorado

Tierra Redonda middle Miocene ____ West-central California - 
Formation.

Toiyabe Quartz Latite __ Miocene ________ South-central Nevada _
Tollhouse Flat Member late Miocene _____ East-central California

(of Eureka Valley Tuff) and west-central
(of Stanislaus Group). Nevada.

Tracy Creek Quartz Oligocene and Southwestern Colorado _
Latite. older (?).

Treasure Mountain Tuff late Oligocene _____ South-central Colorado
(of Potosi Volcanic and north-central
Group). New Mexico.

Troy Qpartzite  ____ Precambrian ______ Southeastern Arizona __

Tule Creek Granite Jurassic or older ___ Northern California _ 
Complex.

Twin River Formation _ late Eocene to early Western Washington ___
Miocene.

Tygee Sandstone (of Early Cretaceous ___ Southeastern Idaho    
Gannett Group).

Uinta Formation _____ late Eocene ______ Utah and Colorado __

Vaqueros Formation ___ Oligocene and Miocene _ Central California __

Wales Group     __ pre-Middle Ordovician _ Southeastern Alaska ___

Wall Mountain Tuff ___ Oligocene ________ Central Colorado ____



CHANGES IN STRATIGRAPHIC NOMENCLATURE A23

Revision and reference

Thirtynine Mile Volcanic Series of Stark and others (1949) adopted as 
Thirty-nine Mile Andesite. Divided into: tuff of Stirrup Ranch, unnamed 
lower and upper members. Overlies mainly Precambrian rocks and some 
intermediate domes and flows of Guffey volcanic center; direct contact with 
younger formations of field not observed for upper member. (Epis and 
Chapin, 1974.)

Thomas Fork Formation adopted for use west of Absaroka fault. Overlies 
Smiths Formation and underlies Cokeville Formation (both here named). 
Consists of main body and upper tongue separated by lower tongue of Coke 
ville. (Rubey, 1973.)

Thorn Ranch Tuff adopted. Overlies Antero Formation; underlies Cribbles 
Park Tuff (new name). (Epis and Chapin, 1974.)

Age changed from early and middle Miocene to middle Miocene. (Durham, 
1974.)

Age changed from Pliocene (?) to Miocene. (McKee, 1973.)
Tollhouse Flat Member adopted as lowermost of three members of Eureka 

Valley Tuff. Overlies Table Mountain Latite; underlies By-Day Member 
(new name) of Eureka Valley. (Noble and others, 1974.)

Age changed from Oligocene to Oligocene and older(?). (Steven and others, 
1974.)

Age changed from Oligocene to late Oligocene. (Steven and others, 1974.)

Geographically restricted from Vekol Mountains; its rocks now included in 
Bolsa Quartzite (now geographically extended into Vekol Mountains). 
(Chaffee, 1974.)

Tule Creek Granite Complex adopted; intrudes Rattlesnake Creek terrane 
of Paleozoic and Triassic(?) age. (Irwin and others, 1974.)

Age changed from late Eocene to late Oligocene to late Eocene to early Miocene. 
(Addicott, this report, p. A26.)

Tygee Sandstone abandoned. As former upper formation of Gannett Group, 
Tygee rocks reassigned as unnamed upper sandstone member of Smiths 
Formation (newly adopted and not part of Gannett Group). (Rubey, 1973.)

Geographically and stratigraphically extended to Piceance Creek basin, Colo 
rado, to include rocks previously assigned to Green River Formation (its 
Evacuation Creek Member, now abandoned) and Bridger Formation (both 
now stratigraphically or geographically restricted). (Cashion and Donnell, 
1974.)

In southern Salinas Valley area only, stratigraphically restricted to exclude 
former unnamed lower member of Durham (1963), now included in under 
lying Berry Formation (reinstated). Age is Miocene only in this area. 
Age and usage unchanged elsewhere. (Durham, 1974.)

Age changed from probably pre-Ordovician to Devonian to pre-Middle Ordo- 
vician. (Eberlein and Churkin, 1973.)

Wall Mountain Tuff adopted. Overlies Echo Park Alluvium and underlies 
Tallahassee Creek Conglomerate (both new names). (Epis and Chapin, 
1974.)



A24 CONTRIBUTIONS TO STRATIGRAPHY

Name Age Location

Wapiti Formation (of middle Eocene _____ South-central Montana 
Sunlight Group) (of and northwestern 
Absaroka Volcanic Wyoming. 
Supergroup).

Warsaw Formation ____ Late Mississippian South-central Kentucky _
(Meramecian).

Westboro Quartzite ____ Precambrian Z ____ Eastern Massachusetts _

Whitehall Formation __ Late Silurian and East-central New York _
Early Ordovician. 

Whitehorn Granodiorite _ Late Cretaceous ____ Central Colorado _______

Wildhorse Branch Precambrian or Central South Carolina _ 
Formation. Paleozoic.

Williamson Canyon Late Cretaceous ____ Southeastern Arizona ___
Volcanics. 

Windermere Group ____ Precambrian Z ____ Northeastern Washington
and adjacent Idaho. 

Windous Butte Oligocene ________ Eastern Nevada __  
Formation. 

Wingate Sandstone (of Late Triassic ____ Arizona, Utah,
Glen Canyon Group). Colorado, and New

Mexico. 
Wise Formation _____ Pennsylvanian ____ Virginia and Kentucky _

Woodbridge Clay Member Late Cretaceous ____ Northeastern New 
(of Raritan Formation). Jersey.

Wood River Formation _ Middle and Late Idaho _____ .
Pennsylvanian and 
Early Permian.

Yachats Basalt ______ late Eocene ______ West-central Oregon ___

Yellow Creek Tongue (of Eocene ________ Northwestern Colorado 
Green River Formation).

Zayante Sandstone ____ Oligocene ________ Central California _ .



CHANGES IN STRATIGRAPHIC NOMENCLATURE A25

Revision and reference

Stratigraphically restricted, its lower part now being assigned to Lamar River 
Formation. (Pierce and others, 1973.)

Science Hill Sandstone Member adopted as basal unit of Warsaw Formation 
(or Salem Limestone-Warsaw Formation, undivided). (Lewis, this report, 
p. A28.)

Westboro replaced by Quinnville Quartzite in northeastern Rhode Island, and 
the two formations are tentatively correlated. Albion Schist Member of 
Westboro reassigned to Quinnville. Age of Westboro changed from Pre- 
cambrian(?) to Precambrian Z. (Nelson, 1974.)

Whitehall Formation of Rodgers (1937) adopted. Overlies Ticonderoga For 
mation; underlies Cutting Formation. (Taylor and Halley, 1974.)

Whitehorn Granodiorite adopted; intrudes Precambrian igneous and meta- 
morphic rocks and Paleozoic sedimentary rocks. (Wrucke, 1974.)

Wildhorse Branch Formation of Secor and Wagener (1968) adopted. Uncon- 
formably(?) underlies Persimmon Fork Formation; bottom is not exposed. 
(Bell and Siple, 1973.)

Age changed from Late Cretaceous and (or) early Tertiary to Late Creta 
ceous. (Krieger, 1974.)

Age changed from Precambrian Y to Precambrian Z. (Harrison and others, 
1974.)

Age changed from middle Tertiary to Oligocene. (Ekren and others, 1973.)

In northwestern New Mexico, rocks formerly called Lukachukai Member of 
Wingate Sandstone now reassigned to lyanbito Member (new name) of 
Entrada Sandstone. (Green, 1974.)

Rockhouse Valley Sandstone Member (new name) adopted as member of 
Wise Formation. Overlies Marcum Hollow Sandstone Member; underlies 
Jesse(?) or Reynolds Sandstone Member. (Miller and Roen, 1973.)

Woodbridge Clay of Cook and Smock (1877) adopted as Woodbridge Clay 
Member of Raritan Formation. Overlies Farrington Sand Member of Rari- 
tan; underlies Sayreville Sand Member of Raritan. (Sirkin, 1974.)

Hailey Conglomerate Member of Thomasson (1959a,b) adopted as lowermost 
(unit 1) of seven numbered units of Wood River; disconformably overlies 
Milligen Formation and conformably underlies unnamed unit 2 of Wood 
River. Wood River stratigraphically restricted; noncalcareous Permian rocks 
removed from its upper part. Age changed from Pennsylvanian and Per 
mian to Middle Pennsylvanian to Early Permian. (Hall and others, 1974.)

Yachats Basalt adopted. Overlies Tyee Formation; overlaps Nestucca Forma 
tion; underlies unnamed basaltic sandstone and marine siltstone. (Snavely 
and MacLeod, 1974.)

Yellow Creek Tongue adoted as lowermost of four newly named tongues of 
Green River Formation; intertongues with Uinta Formation. (Duncan and 
others, 1974.)

Zayante Sandstone of Clark (1966) adopted. Overlies San Lorenzo Forma 
tion conformably or Butano Sandstone unconformably; underlies Vaqueros 
Sandstone. (Clark and Rietman, 1973.)
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EARLY MIOCENE AGE OF THE CLALLAM FORMATION, 
WESTERN WASHINGTON

By W. O. ADDICOTT

New faunal data from the Clallam Formation, a 600- to 800-m 
(2,000-2,600 ft)-thick marine sequence of shallow-water sand 
stone and minor siltstone and conglomerate exposed along the 
Strait of Juan de Fuca in the northern part of the Olympic Pen 
insula, indicate reassignment from the provincial middle Miocene 
to the early Miocene. A small molluscan fauna had previously been 
correlated with the middle Miocene Astoria Formation of Oregon 
and the so-called Temblor Stage of California (Etherington, 1931; 
Durham, 1944; Moore, 1963).

Mollusks are abundant in the lowest few hundred metres of the 
Clallam and also occur near the exposed upper part of the forma 
tion. The highest exposed beds contain coal seams and are pre 
sumed to be nonmarine. The moderately large molluscan fauna 
of the Clallam contains several species that are restricted to the 
so-called Vaqueros Stage (lower Miocene) of California and to 
coeval strata in more northern latitudes. Among these are Verti- 
pecten fucanus (Dall), a new species of Mytilus allied to M. tichan- 
ovitchi Makiyama, Spisula sookensis Clark and Arnold, Epitonium 
clallamense Durham, and Ancistrolepis rearensis Kanno. Early 
Miocene species are found in the stratigraphically highest assem 
blages from the Clallam.

This sequence of fossiliferous rock represents a previously un 
recognized time-stratigraphic unit in coastal Oregon and Wash 
ington that is of at least zonal, if not stage, magnitude. The 
Clallam is referable to the upper part of the provincial lower 
Miocene. It is readily distinguished, on the basis of fauna, from the 
upper part of the upper member of the Twin River Formation, 
which conformably underlies the Clallam and which is referable 
to the lower Miocene part of the so-called Blakeley Stage. Ben- 
thonic foraminiferal assemblages from the Clallam (Rau, 1964) 
represent the low part of the Saucesian Stage of the provincial 
microfaunal sequence (Kleinpell, 1938), which is also referred to 
the upper part of the provincial lower Miocene (Addicott, 1974).
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THE ITALIAN MOUNTAIN INSTRUSIVE COMPLEX, 
WEST-CENTRAL COLORADO

By C. G. CUNNINGHAM, JR., and C. W. NAESER

The name Italian Mountain Intrusive Complex is given here to 
a heterogeneous assemblage of cogenetic intrusive rocks that are 
well exposed in the vicinity of Italian Mountain, Gunnison County, 
Colo. The type locality is the north peak of Italian Mountain, 
20 km (12 miles) northeast of Crested Butte. It is accessible by 
a jeep road from Taylor Park.

GEOLOGIC SETTING AND LITHOLOGY

The Italian Mountain Intrusive Complex, of Oligocene age, is 
at the juncture of the Sa watch Range, Elk Mountains, and Colo 
rado mineral belt (fig. 1). It consists of simple and composite 
plutons which range in composition from quartz diorite to quartz 
monzonite, dikes which range in composition from dacite to rhy- 
odacite, and spatially associated hydrothermal lead-silver deposits.

Field relationships indicate that the oldest plutonic rock is a 
quartz diorite pluton 0.5 km (0.3 miles) south of the north peak 
of Italian Mountain. South of the quartz diorite is a granodiorite 
pluton which has a fine-grained border facies. The bulk of Italian 
Mountain consists of a composite pluton of quartz monzonite 
which has a melagranodiorite rim and a porphyritic quartz mon 
zonite core. The plutons are cut by younger dikes.

AGE

The porphyritic quartz monzonite of the Italian Mountain In 
trusive Complex has been dated at 33.0 ±1.8 m.y., by using the 
fission-track dating method of zircons, as described by Naeser 
(1969). These data are given in table 1.

TABLE 1.   Fission-track data from the Italian Mountain Intrusive Complex
[C. G. Cunningham, Jr., and C. W. Naeser, analysts]

Sample No. Mineral ps" pi* (ppm)

1-368 ____ _ Zircon 4.31x10" 8.72X106 1.09x10* 33.0±1.8 2.4x10'
"(694) "(702)

n Fission tracks/ cm2.
b Induced tracks.
c Thermal neutron dose.
*Xr = 6.85XlO-"yr-1 (decay constant).
  Number of tracks counted.
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FIGURE 1. Location of the Italian Mountain Intrusive Complex.

THE SCIENCE HILL SANDSTONE MEMBER OF THE 
WARSAW FORMATION, SOUTH-CENTRAL KENTUCKY

By RICHARD Q. LEWIS, SR., and ALFRED R. TAYLOR

The rocks of Mississippian age below the St. Louis Limestone 
and above the Fort Payne and Borden Formations in Kentucky 
have been mapped as Warsaw Limestone (Lewis (and Thaden, 
1962), Warsaw Formation (Butts, 1922), Salem and Warsaw 
Limestones (Taylor and others, 1968), Salem and Warsaw Forma-
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tions (Lewis and Thaden, 1966), Salem Limestone (Lewis and 
Taylor, 1971), and Salem Formation (Weir, 1972).

The names Salem and Warsaw Limestones or Salem and Warsaw 
Formations were adopted by the U.S. Geological Survey for use 
in Kentucky in 1962, when it was recognized that the unit in 
Kentucky was at least partly equivalent to both the Salem and 
Warsaw at their respective type localities in Indiana and Illinois 
This followed an informal usage suggested by Weller (1931).

It is the purpose of this paper to describe and name a distinctive 
sandstone within the Salem and Warsaw in south-central Ken 
tucky. The sandstone crops out over an area larger than 2,600 sq 
km (1,000 sq miles). It ranges from 0 to more than 13 m (0-4.3 
ft) in thickness.

Because the sandstone is the basal unit of the formation and 
contains fossils typical of the Warsaw, it is considered to be part 
of the Warsaw Formation.

The sandstone is herein named the Science Hill Sandstone 
Member of the Warsaw Formation of Late Mississippian age. 
The name is taken from the town of Science Hill, Pulaski County, 
Ky. The type section is about 10 km (6.2 miles) northwest of 
the town of Science Hill in the northwestern part of the Science 
Hill 7 1/£-minute quadrange. The section is along the upper part 
of Sams Branch and across State road 1246 on the northeast side 
of Bethel Knob (lat 37°13'42"N., long 84°44'32"W.), Carter Co 
ordinates (6-1-58) 300 m (1,000 ft) from West line 525 m (1,750 
ft) from North line.

MEASURED SECTION

[Type section of the Science Hill Sandstone Member of the Warsaw Formation. Measured 
with barometer, hand level, and tape by R. Q. Lewis, Sr., and A. R. Taylor, July 20, 1973, 
alone the upper part of Sams Branch, across State road 1246 and hillside on northeast side 
of Bethel Knob]

Thickness in 
metres (ft) 

Upper Mississippian. 
Salem and Warsaw Formations (incomplete):

5. Limestone, calcarenite, medium-gray to dark-gray, cross- 
bedded; fossils fragmental; poorly exposed at section, 
well exposed 365 m (1,200 ft) to west on road 1246 __ 4.75 (15) 

Science Hill Sandstone Member:
4. Sandstone, quartzose, reddish-brown, medium- to coarse 

grained, thin- to thick-bedded; in part steeply crossbedded 
in sets about 30 cm (1 ft) thick. Lower 61 cm (2 ft) of 
unit contains abundant scattered well-rounded quartz 
granules and pebbles __________-_   _    6.40 (21) 

3. Mudstone, medium- to dark-gray, massive bedded; contains
scattered, medium to coarse quartz sand grains _    1(3)
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Thickness in 
metres (ft)

2. Sandstone, quartzose, reddish-brown, very fine to medium- 
grained, thin- to medium-bedded; abundant quartz geodes 
(10-20 cm (4-8 in) diameter) scattered in lower 1-2 m 
(3.3-6.6 ft) ____________________________ 5.59 (19) 

Total Science Hill Sandstone Member ___________ 17.56 (43) 
Borden Formation, Muldraugh Member:

1. Siltstone, dolomitic, light- to medium-gray, medium- to
thick-bedded; cherty _______________ 2+ (6+, incomplete)

THE POINT PLEASANT TONGUE OF THE CLAYS FERRY 
FORMATION, NORTHERN KENTUCKY

By W C SWADLEY, S. J. LUFT, and A. B. GIBBONS

The Point Pleasant Formation is herein reduced in rank and 
made a tongue of the Clays Ferry Formation. The change will 
be made on all subsequent Kentucky geologic quadrangle maps, 
on which the Point Pleasant is mapped.

Along the Ohio River valley in northern Kentucky, the Point 
Pleasant is a stratiform body of interbedded limestone and shale 
underlain by the Lexington Limestone and overlain by the Kope 
Formation. Its lithology is essentially that of the Clays Ferry 
Formation of central Kentucky. The Point Pleasant maintains 
its typical contact relations and a fairly uniform thickness of

Clays Ferry, 
Ky.

Lawrenceville quadrangle

-45 miles.

Point Pleasant, 
Ohio

25 miles-

Clays Ferry Formation
Kope Formation

Lexington Limestone

Point Pleasant Tongue

Lexington Limestone

FIGURE 2. Intertonguing of Kope and Clays Ferry Formations.
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about 30 m (100 ft) southward along two main lines of expo 
sure the valleys of Eagle Creek and the Licking River.

The Point Pleasant is clearly related to the Clays Ferry as a 
tongue to the main mass in several quadrangles. At about the 
middle latitude of the Lawrenceville quadrangle, the Point Pleas 
ant passes directly into the lower part of the Clays Ferry without 
change of lithology. The Point Pleasant loses its identity where 
the overlying Kope Formation begins to grade laterally into inter- 
tongues with Clay Ferry strata; contrast between the rocks 
above and those below the top of the Point Pleasant is very 
slight here, and the Point Pleasant can no longer be mapped 
as a separate unit.

The name Point Pleasant Tongue will be dropped at a scratch 
boundary with Clays Ferry where the tongue is no longer map- 
pable. These relations are shown in figure 2.
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