
Changes in Stratigraphic 
Nomenclature by the 
U.S. Geological Survey, 

By GEORGE V. COHEE, ROBERT G. BATES, and WILNA B. WRIGHT 

C O N T R I B U T I O N S  T O  S T R A T I G R A P H Y  
- - 

G E O L O G I C A L  S U R V E Y  B U L L E T I N  1 3 2 4 - A  

UNITED STATES GOVERNMENT PRINTING OFFICE, WASHINGTON : 1970 



UNITED STATES DEPARTMENT OF THE INTERIOR 

WALTER J. HICKEL, Secretary 

GEOLOGICAL SURVEY 

William T .  Pecora, Director 

Library of Congress catalog-card No. 73-608228 

For sale by the Superintendent of Documents. U.S. Government Printing Office 
Washington. D.C. 20402 - Price 30 cents (paper cover) 



CONTENTS 

Page 

Listing of nomenclatural changes A 1 
Age and stratigraphic relations of Amchitka. Banjo Point. and Chitka 

Point Formations. Amchitka Island. Aleutian Islands. Alaska. by 
W . J . Carr. W . D . Quinlivan. and L . M . Gard. Jr 16 

Amchitka Formation . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  

Banjo Point and Chitka Point Formations .................................. 

Age .... ...................... ................................................... 

Caesars Head Quartz Monzonite in  the Western Carolina Piedmont, by 
Jarvis  B . Hadley and Ar thur  E . Nelson . ~ . . . . . . .  

Metadiabase sills in  Negaunee Iron-Formation south of Negaunee. Mich., 
by J . E . Gair and G . C . Simmons ..... ~ . ................. ~ ~ ~ . 

.......................... Tracy sill ................. ...... ..... .. ......................... 

Summit Mountain sill ... ............. . ........................................ 

Partridge Creek sill .... ~ ................... ... . .............................. 

Suicide sill ................ ~ .. .......................... ~ ....... ............ 

The Osprey Formation (Pleistocene) and its Tower Creek Gravel Member, 
Yellowstone National Park, by Kenneth L . Pierce, Robert L . Chris- 
tiansen, and Gerald M . Richmond ... ...................... 

Osprey Formation .................. .... . .  .............................. 

........................................................................... Basalt member 31  
............................................. Tower Creek Gravel Member 32 

Age .......................................................................................................... 34 
............................................................................... Selected references 34 

ILLUSTRATIONS 

Page 
FIGURE 1 . Geologic sketch map of Amchitka Island. Alaska . . . . . .  A17 

2 . Map showing distribution of middle Precambrian 
metadiabase sills south of Negaunee. Mich ....................... 25 

3 . Columnar sections of middle Precambrian metadiabase 
sills in  Negaunee Iron-Foundation .... ........................... 27 

4 . Index map of the northern par t  of Yellowstone National 
P a r k  showing areas underlain by Osprey Formation ... 31  

5 . Type section of Tower Creek Gravel Member .................... 33 



CONTENTS 

TABLES 

Page 
TABLE 1. Distribution of Foraminifera in the Amchitka, Gunners Cove, 

and Banjo Point Formations, Amchitka and Rat  Islands, 
Alaska ............................................................... A19 

2. Pollen and spores from Amchitka Island, Alaska .................. 21 
3. Potassium-argon dates on rocks from Amchitka Island, 

. . . . . .  Alaska . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  22 



A16 . CONTRIBUTIONS TO STRATIGRAPHY 

AGE AND STRATIGRAPHIC RELATIONS OF AMCHITKA, 
BANJO POINT, AND CHITKA POINT 
FORMATIONS, AMCHITKA ISLAND, 

ALEUTIAN ISLANDS, ALASKA 

By W. J. CARR, W. D. QUINLIVAN, and L. M. GARD, JR. 

Detailed reconnaissance mapping in 1966 and 1967 of Amchitka 
and Rat Islands in the western Aleutian Islands (fig. 1)  supple- 
mented an original study by Powers, Coats, and Nelson (1960) 
and has resulted in some modifications of the ages and strati- 
graphy of the rocks. Two formations, the Banjo Point and over- 
lying Chitka Point, are here slightly redefined; the Amchitka 
Formation is areally restricted and subdivided into two informal 
units. Several potassium-argon dates are now available for the 
Chitka Point, one for the East Cape intrusive complex and three 
for younger intrusive rocks. Age of a fossil pollen collection 
from the Chitka Point Formation agrees well with the radiome- 
tric dates. New fossil collections from the Banjo Point Forma- 
tion provide a better basis for dating. 

AMCHITKA FORMATION 

As defined by Powers, Coats, and Nelson (1960), the Amchitka 
Formation includes rocks of diverse type and age. Rocks of the 
northwest part of Amchitka formerly mapped as Amchitka For- 
mation a re  petrographically like and stratigraphically continu- 
ous with the Chitka Point Formation. The Amchitka Formation 
of eastern Amchitka is retained, with some changes in contacts 
with other formations (fig. I ) ,  but it is divided into two informal 
units: (1) older breccias, overlain by (2) the pillow lavas and 
breccias of Kirilof Point. Both units are present in drill holes in . 
the central part of Amchitka. 

The older breccias, which constitute the lower part of the 
Amchitka Formation, are the oldest rocks exposed on Amchitka 
Island; the base is not exposed. The older breccias are  restricted 
in outcrop to the eastern part of Amchitka Island, mainly be- 
tween Constantine Harbor and the dioritic intrusive rocks of 
East Cape. The unit consists of fine- to coarse-grained sedimen- 
tary breccias and minor interbedded sandstone, siltstone, and 
claystone composed of volcanic debris. The rocks are generally 
propylitically altered. The degree of alteration increases errat- 
ically eastward toward the intrusive complex, and strongly meta- 
morphosed older breccias occur within and adjacent to the in- 
trusive masses. Numerous dikes, including many of hornblende 
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FIGURE 1.-Geologic sketch map of Amchitka Island. 

andesite, cut the breccias on the eastern part of Amchitka Island. 
A maximum thickness of about 4,000 feet of the older breccias 
may be exposed; however, because of numerous dikes and sills 
that intrude the section and the possibility of fault repetition, 
this estimate is probably too high. 

The Kirilof Point unit consists of glassy generally monolitho- 
logic breccia and tuff breccia, subordinate pillow lava flows, and 
very minor bedded volcanic sedimentary rocks, most of which 
were probably deposited in a submarine environment. The lower 
contact of the unit is exposed 1.6 miles east of Pillow Point a t  
the base of a locally glassy lava and breccia sequence and a t  the 
top of a thin layer of sedimentary rocks. The lateral continuity 
of this contact and its stratigraphic and petrographic significance 
have not yet been determined. Compositionally some of the rocks 
of the Kirilof Point unit are less mafic than others known on 
Amchitka Island; Powers, Coats, and Nelson (1960) published an 
analysis of hydrated glassy breccia from Kirilof Point which in- 
dicates that the rock is a latite. Most other Kirilof Point rocks 
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analyzed in the current study are a little less silicic. The Kirilof 
Point unit is about 3,500 feet thick in the vicinity of Pillow Point 
and ranges from about 1,450 to 3,650 feet thick in drill holes in 
central Amchitka. 

BANJO POINT AND CHITKA POINT FORMATIONS 

The Banjo Point Formation consists mainly of breccias, sedi- 
mentary rocks, and minor pillow lavas of basaltic composition 
and submarine deposition. Hornblende-andesite and basalt sills 
and dikes intrude the formation in places. The Banjo Point is 
more nearly conformable with the underlying Amchitka Forma- 
tion than reported by Powers, Coats, and Nelson (1960) but is 
overlain with considerable angular discordance by the Chitka 
Point Formation. The Banjo Point remains virtually as defined 
by Powers, Coats, and Nelson (1960) except for a few changes 
in its boundaries with the Chitka Point Formation. Outcrops 
near White House Cove and Burr House Cove, too small to be 
shown in figure 1, are probably Banjo Point Formation. Largely 
because of the major erosional unconformity between the two 
formations, no complete section of Banjo Point is exposed. The 
formation is a maximum of about 3,600 feet thick in a drill hole 
west of Kirilof Bay. 

Rocks called Chitka Point Formation are here restricted to 
subaerial hornblende and pyroxene-andesite lava flows, breccias, 
tuffs, and conglomerate in the northwestern two-thirds of Am- 
chitka (fig. 1). Excluded from the Chitka Point, as mapped by 
Powers, Coats, and Nelson (1960), are basaltic breccias, now in- 
cluded in the Banjo Point Formation and extending southeast- 
ward along the Pacific Coast from about Iat 51'32' N. The con- 
tact previously shown (Powers and others, 1960) between Chitka 
Point and Banjo Point Formations on the Pacific Coast is no 
longer considered a formational boundary. Included in the Chitka 
Point Formation by the present authors are all rocks previously 
mapped by Powers, Coats, and Nelson (1960) as Amchitka For- 
mation on the northwest part of the island, and some small areas 
previously mapped by them as Banjo Point Formation along the 
Bering Sea Coast between about 51'30' N. and Cyril Cove. All 
these rocks are hornblende or pyroxene-bearing andesites typical 
of the Chitka Point and are stratigraphically continuous with it. 
The Chitka Point ranges in thickness from a featheredge near 
the middle of Amchitka to a minimum of 4,000 feet in a drill hole 
2 miles south of Chitka Point; about 1,100 feet are exposed in the 
vicinity of Topside. 
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Thus we restrict the Banjo Point to basaltic rocks of generally 
submarine deposition and the Chitka Point to andesitic rocks of 
mostly subaerial deposition, each unit representing a distinct 
episode of eruptive activity separated by uplift and erosion. 

AGE 

On the basis of Foraminifera and mollusks, Powers, Coats, and 
Nelson (1960, p. 538) assigned an Oligocene or Miocene age to the 
Banjo Point Formation. All their fossil material appears to be from 
beds assigned to the Banjo Point in the current study. Recently 
MacNeil (1967, p. 37) assigned an age of Oligocene ( ?) to the Banjo 
Point on the basis of a further evaluation of fossils in i t  and in sim- 
ilar beds on nearby Rat Island. Microfossils (table 1) collected by 
the authors and R. H. Morris from the Banjo Point and Amchitka 
Formations supplement the original collections which were made 
by Powers, Coats, and NeIson (1960) and which were studied by 
Todd (1953) and MacNeil (1967). Studies of the Foraminifera by 
R. L. Pierce permit refinement of the original ages for these for- 
mations. The Banjo Point Formation and similar beds on Rat Is- 
land (Gunners Cove Formation) are designated as late Eocene or 
Oligocene on the basis of mollusks and numerous microfossils from 
several localities (table 1). Age of the Amchitka Formation is less 
certain; i t  underlies the Banjo Point with general conformity, and 
the one fossil collection from it (table 1 )  contains only two genera 
not found in the Banjo Point; the species are  not identified. 

There is nothing to indicate a significant age difference be- 
tween the Banjo Point and the upper part of the Amchitka Forma- 
tion-the breccias and pillow lavas of Kirilof Point-but because of 
the meager fauna and fact that the lower contact of the formation 
is not exposed, the authors prefer to assign an age of early Terti- 
ary to the Amchitka Formation. 

A coal sample from the Chitka Point Formation yielded numer- 
ous pollen and spores which were studied by Estella Leopold 

TABLE 1.-Distribution of Foraminifera in the Amchitka, Gunners Cove, and 
Banjo Point Formations, A m c l ~ i t k a  and Rat  Islands, Alaska 

Gunners Cove . ~~ -..-- - -  . 
Amchitka Formation Banjo Point Formation 
Formation WJC70A672 

69LG101 (111337) 69LG63 69LG74 69LC85 69LG9o 

Cassidulina globosa Hantken X X X 
sp. cf. C. galvinensis 

Cushman and Frizzell X X 
Globigerina sp. X X 

sp. cf. G. eocaena Gumbel X 
( ? )  Globorotalia sp. aff. G. 

pseudobulloides Plummer X 
Bolivina sp. X 
Oridorsalis umbonatus (Ruess) X X 
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TABLE 1.-Distribution of Foraminifera i n  the  Amchitka, Gunners Cove, and 
Banjo Point Formations, Amchitka and Ra t  Islands, Alaska-Continued 

Gunners Cove 
Amchitka Formation Banjo Point Formation 
Formation WJC70A672 

69LG101 (M337) 69LG63 69LG74 69LC86: 69LG9s 

Guroiclina SD. c. G. Soldanii 
-octocameGata Cushman and 
G. D. Hanna X X X X 

Cibicides sp. cf. C. 
sandiegenszs Cushman and 
M .  A. Hanna X X X 

sp. cf. C. hodgei Cushman 
and Schenck X X 

hodgei Cushman and Schenck X 
sp. cf. C. haydonr (Cushman 

and Schenck) X 
SP. X X 

Nonion sp. aff. N .  planut us 
Cushman and Thomas X X 

Plectofrondicularia vauglianz 
Cushman X 

sp. cf. P. packardi multilineata 
Cushman and Simonson X X 

packardi packardi Cushman and 
Schenck X 

SP. X 
Guttulina sp. cf. G. problema 

d'orbigny X 
problema d'orbigny X 

Planularia sp. aff. P. markleyana 
Church X 

Uvigerina elongata Cole X X X 
Nodosaria sp. cf. N .  pyrula 

d'orbigny X 
holserica Schwager X 
SP. ( ?) X 

Dentalina consobrina d'orbigny X 
( ?) amchitkaenszs Todd X 
SP. X 

Sigmorplzina sp. cf. S. schencki 
Cushman and Ozawa X 

Melonis cf. M. umbilicatulus 
(Montagu) X 

( ?) Melonis sp. X X 
Alabamina sp. cf. A. kernensis 

Smith X 
kernensis Smith X 

Bulimina schencki Beck X 
Glandulina laevigata ovata 

(Cushman and Applin) X 
Angulogerina hannai Beck X 
Globorotaloides sp. cf. G. 

suteri Bolli X 
Radiolaria X 

1 Locality 69LG10: Amchitka Formation, pillow lava5 and brecclas of Kirilof Pornt, Kirilof 
Bay Amchltka I s land ,  la t  51'24'45" N , long 17Y014'30" E. 

J i o c a l l t y  WJC70A67 ( n e a r  M337 orlglnal collection made by H. A. Powers) :  Gunners Cove 
Formation southeast slde of Gunners Cove. Rat  I s land ,  l a t  51' 48'40" N., long 178'19' E. 

J ~ o c a l i i y  69LG6. B a n ~ o  Polnt Vormatlon, south slde St. Makarius Bay, Amchltka I s land ,  la t  
51°22'40", long 179°13'10" E. 

4 Localrty 69LG7: Banlo Point F o r m a t ~ o n .  1 6  miles northwest of Mex Island, south coast 
of Amchitka Island; la t  51°29'38" N., long 179°01'25" E. 

SL*,cal~ty 69LG8: B a n ~ o  Jornt F o ~ m a t l o n ,  Banjo Polnt, north coast of Amchitka Island: 
l a t  61'28'36" N., long 179908'15" E. 

'1 Locality 69LG9: Banlo Polnt Formatron, Clam Poin t  (same stratigraphic horizon t h a t  
contained Chlamys aff. C. washburnez Arnold (Powers, and others, 1960. p. 537). south coast 
of Amchltka Island. 1st 61°24'32" N.. long 179'09'44" E. 
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TABLE 2 . P o l l e n  and spores from Amcl~ i tka  Island, Alasku 
[Identified by Estella Leopold. Sample 68 M-1 from a thln coal seam in volcanic breccia 
of the Chitka Po~nt  Format~on, lat 51°32' N., long 178'58' E., Pacific coast of Amchltka] 

Number Percent 

Taxodiaceae-Cupressaceae-Taxaceae 2 1 17.2 
Sequoia type 1 .8 

Pinus 8 6.5 
Alnus p6 2 1.6 

~5 27 22.2 
~4 13 10.5 

Picea 2 1.6 
Betula 3 2.5 
Corylus type 1 .8 
Juglans 2 1.6 
Pterocarya 2 1.6 
Ulmus? 1 .8 
Ostrya-Carpinus 3 2.5 
Populus type 4 3.3 
Corylus type 1 .8 
Ericales, cf. Rl~ododendron 3 2.5 
Dicot pollen, mangled, broken 13 10.5 
Polypodiaceae 1 .8 
Monocots undet. 12 10.0 
Undet. fern spores - 2 - 1.6 

Total 122 
NOTE.-Seen but not in count: 

Tsuga heterophylla 
Quercus 
cf. Fagus 

(table 2).  She reported that "the sample count contains 6.5 percent 
of deciduous broadleaved trees now exotic to Alaska, and about a 
fifth of the generic list includes forms foreign to the region*** the 
age is Miocene, probably middle to late." 

Seven potassium-argon dates on rocks from Amchitka Island are 
listed in table 3. Radiogenic dating is hampered by scarcity of 
fresh holocrystalline material for whole-rock analysis and of rocks 
containing minerals with sufficient potassium for dating of 
mineral separates. 

Three dates were obtained on lava flows of the Chitka Point 
Formation a t  different localities in central and northwestern 
Amchitka. All represent flows in the upper part of the Chitka 
Point. The youngest date obtained, 12 .4 t1 .1  m.y. (million years), 
may be slightly too young because of the presence of a very small 
amount of noncrystalline material in the groundmass. Of the three 
dates, the one considered most reliable (14.1k1.1 m.y.) because of 
the freshness and relatively coarse texture of the rock was ob- 
tained on an  andesite flow in a quarry near the middle of 
Amchitka. On the basis of these dates and the pollen collection (ta- 
ble 2), we assign an age of hIiocene to the Chitka Point, previously 
dated (Powers and others, 1960) as Tertiary or Quaternary. 

A date of 15.8*0.7 m.y. was obtained on a biotite-bearing phase 
of the East Cape pluton. This complex of dioritic rocks intrudes 
rocks as young as the upper unit of the Amchitka Formation, and 
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fossils indicate that  the Banjo Point Formation is also older than 
the East Cape plutonic complex. 

TABLE 3.-Potassium-argon dates on rocks from Amchitka Island, Alaska 

Material Stratigraphic Age X 10 0 
Sample Rock type, location analyzed relations years 1 

WJC-87A-66. Hornblende andesite dike Hornblende ... Intrudes Amchitka 2.7k3.0 
between Pillow Point Formation. 
and South Bight; la t  
51°21'56"N., long 
179"20'40"E. 

69 Amc-12 ...... Basaltic andesite dike, 
west side of Kirilof 
Bay; la t  
51°26'N., long 
179" 14'E. 

WJC-1-67 ........ Basalt dike( 1). point on 
north side of St. 
Makarius Bay; lat  
51 "23'30"N.. long 
179"12'50"E. 

69 Amc-15 ...... Pyroxene andesite lava 
flow on ridge 2 miles 
north of Windy Island ; 
la t  51°36'N., long 
178'48'E. 

69 Amc-17 ....... Hornblende andesite lava 
flow, Mex Island; lat  
51"28'3WrN., long 
179'02'30"E. 

69 Amc-2 ........ Hornblende andesite lava 
flow quarry, central 
Amchitka: la t  
51°31'N., long 
179"02'E. 

69-Amc-11 ..... Biotite-hornblende 
granodiorite; la t  
51°23'N.. long 
179'25'E. 

Whole rock . .  Intrudes Banjo Point 
Formation. 

 do^ Upper par t  of Chitka .......... ........... 12.4e1.1 
Point Formation. 

..... do  upper par t  of Chitka 14.1kl. l  
Point Formation. 

Biotite ............ Intrusive dioritic complex 15.8f 0.7 
of Eas t  Cape. Pa r t s  
of complex intrude 
upper and lower units 
of Amchitka Formation. 

1 All dates determined by Geochron Laboratories, Inc. Mineral separations by D. R. Miller. 

Emplacement of the East Cape pluton appears to be concurrent 
with a mid-Miocene change from predominantly submarine vol- 
canic deposition to uplift, followed by mostly subaerial andesitic 
volcanism along the insular ridge. The possibility of a major mid- 
Tertiary uplift of the Aleutian Arc was pointed out several years 
ago by Gates, Fraser and Snyder (1954). 

Dates (table 3) of 8 . 9 ~ 0 . 6  and 1 0 . 2 ~ 1 . 1  m.y. were obtained on 
intrusive rocks that  appear to  belong to  a Pliocene episode of ba- 
saltic activity that  followed eruption of the Chitka Point. Both 
samples are from northeast-trending bodies that  are  probably 
dikes in the Banjo Point Formation. 

A date obtained on hornblende from a dike that  is part  of a 
swarm that postdates the East Cape plutonic complex is probably 
not very reliable because of the small amount of hornblende in the 
sample. However, intrusive rocks of intermediate composition 
apparently were emplaced relatively late in the island's history. 



SELECTED REFERENCES 

Akright, R. L., Radtke, A. S., and Grimes, D. J., 1969, Minor elements as  
guides to gold in the Roberts Mountains Formation, Carlin gold mine, 
Eureka County, Nevada, in International geochemical exploration sym- 
posium: Colorado School Mines Quart., v. 64, no. 1, p. 49-66. 

Anderson, C. A., 1968, Arizona and adjacent New Mexico, in Ore deposits 
of the United States, 1933-1967 (Graton-Sales VoIume), V. 2: New York, 





CHANGES IN STRATIGRAPHIC NOMENCLATURE A35 

Am. Inst. Mining, Metall. Petroleum Engineers, p. 1163-1190. 
Armstrong, F. C., 1969, Geologic map of the Soda Springs quadrangle, south- 

eastern Idaho: U.S. Geol. Survey Misc. Geol. Inv. Map 1-557. 
Bachman, G. O., and Myers, D. A., 1969, Geology of the Bear Peak area,  Dona 

Ana County, New Mexico: U.S. Geol. Survey Bull. 1271-C, 46 p. 
Bailey, R. A., Smith, R. L., and Ross, C. S., 1969, Stratigraphic nomenclature 

of volcanic rocks in the Jemez Mountains, New Mexico: U.S. Geol. Survey 
Bull. 1274-P, 19 p. 

Bayley, R. W., 1959, Geology of the Lake Mary quadrangle, Iron County, 
Michigan: U.S. Geol. Survey Bull. 1077, 112 p. 

1968, Ore deposits of the Atlantic City district, Fremont County, 
Wyoming, in Ore deposits of the United States, 1933-1967 (Graton-Sales 
Volume), V.l :New York, Am. Inst. Mining, Metall. Petroleum Engineers, 
p. 589-604. 

Boyd, F. R., 1961, Welded tuffs and flows in the rhyolite plateau of Yellow- 
stone Park. Wyoming: Geol. Soc. America Bull., v. 72, no. 3, p. 387-426. 

Brabb, E. E., 1969, Six new Paleozoic and Mesozoic formations in  east-central 
Alaska: U.S. Geol. Survey Bull. 1274-I,26 p. 

Briggs, R. P., 1969, Changes in  stratigraphic nomenclature in  the Cretaceous 
System, east-central Puerto Rico: U.S. Geol. Survey Bull. 1274-0, 31 p. 

Brown, C .  W., 1961, Cenozoic stratigraphy and structural geology, northeast 
Yellowstone National Park, Wyoming and Montana: Geol. Soc. America 
Bull., v. 72, no. 8, p. 1173-1193. 

Cady, W. M., 1968, The lateral transition from the miogeosynclinal to  the 
eugeosynclinal zone in northwestern New England and adjacent Quebec 
in Zen, E-An, and others, ed., Studies of Appalachian geology-northern 
and maritime: New York, Interscience Publishers, p. 151-161. 

Case, J. E., 1968, Upper Cretaceous and lower Tertiary rocks, Berkeley and 
San  Leandro Hills, California: U.S. Geol. Survey Bull. 1251-J, 29 p. 

Cater, F. W., 1969, The Cloudy Pass  epizonal batholith and associated sub- 
volcanic rocks: Geol. Soc. America Spec. Paper  116, 54 p. 

Churkin, Michael, Jr., 1968, Silurian and Devonian stratigraphy of Alaska 
and the Silurian-Devonian boundary Cabs.], in Symposium of Silurian- 
Devonian boundary and stratigraphy of Lower and Middle Devonian, Ed. 
Internat. Leningrad, 1968, Abs. Proc.: Leningrad, Akad. Nauk SSSR, p. 
53-54. 

Churkin, Michael, Jr., and Brabb, E. E., 1967, Devonian rocks of the Yukon- 
Porcupine Rivers a rea  and their tectonic relation to other Devonian 
sequences in  Alaska, in International symposium on the Devonian System, 
Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. 
Petroleum Geologists, p. 227-258. 

Chute, N. E., 1969, Bedrock geologic map of the Blue Hills quadrangle, Nor- 
folk, Suffolk, and Plymouth Counties, Massachusetts: U.S. Geol. Survey 
Geol. Quad. Map GQ-796. 

Claypole, E. W., 1885, A preliminary report on the paleontology of Per ry  
County, describing the order and thickness of i ts  formations and i ts  folded 
and faulted structure: Pennsylvania Geol. Survey, 2d, Rept. F2, 437 p. 

Coats, R. R., 1968, The Circle Creek Rhyolite-a volcanic complex in northern 
Elko County, Nevada: Geol. Soc. America Mem. 116, p. 69-106. 

Callings, M. R., Wiesnet, D. R., and Fleck, W. B., 1969, Water  resources of 
the Millers River basin, north-central Massachusetts and south-western 
New Hampshire: U.S. Geol. Survey Hydrol. Inv. Atlas HA-293, 4 sheets. 



A36 CONTRIBUTIONS TO STRATIGRAPHY 

Cooley, M. E., 1958, The Mesa Redondo Member of the Chinle Formation, 
Apache and Navajo Counties, Arizona: Plateau, v. 31, no. 1, p. 7-15. 

Cooper, G. A., and Grant, R. E., 1969, New Permian brachiopods from west 
Texas: Smithsonian Contr. Paleobiology, no. 1,20 p. 

Dickinson, R. G., Leopold, E. B., and Marvin, R. F., 1968, Late Cretaceous 
uplift and volcanism on the north flank of the San Juan Mountains, 
Colorado, in Cenozoic volcanism in the southern Rocky Mountains: Colo- 
rado School Mines Quart., v. 63, no. 3, p. 125-148. 

Doe, B. R., Tilling, R. I., Hedge, C. E., and Klepper, M. R., 1968, Lead and 
strontium isotope studies of the Boulder batholith, southwestern Mon- 
tana: Econ. Geology, v. 63, no. 8, p. 884-906. 

Donnell, J. R., 1969, Paleocene and lower Eocene units in the southern part 
of the Piceance Creek basin, Colorado: U.S. Geol. Survey Bull. 1274-M, 
18 p. 

Drake, A. A., Jr., 1969, Precambrian and lower Paleozoic geology of the Dela- 
ware Valley, New Jersey-Pennsylvania, in Subitzky, Seymour, ed., Geol- 
ogy of selected areas in New Jersey and eastern Pennsylvania and guide- 
book of excursions: New Brunswick, N.J., Rutgers Univ. Press, p. 
51-131. 

Durham, D. L., 1968, Geology of the Tierra Redonda Mountain and Bradley 
quadrangles, Monterey and San Luis Obispo Counties, California: U.S. 
Geol. Survey Bull. 1255, 60 p. 

Eardley, A. J., and others, 1944, Hoback-Gros Ventre-Teton [Wyoming] field 
conference: [Michigan Univ.], geol. map, scale about 1 in. to 2 mi., and 
tectonic map, scale 1 in. to 4 mi., with sections, 2 sheets. 

Epstein, J. B., and Epstein, A. G., 1967, Geology in the region of the Delaware 
to Lehigh Water Gaps; guidebook for the 32d Annual Field Conference 
of Pennsylvania Geologists: Harrisburg, Pa., Pennsylvania Geol. Survey, 
89 p. - 1969, Geology of the Valley and Ridge province between Delaware 
Water Gap and Lehigh Gap, Pennsylvania, in Subitzky, Seymour, ed., 
Geology of selected areas in New Jersey and eastern Pennsylvania and 
guidebook of excursions: New Brunswick, N.J., Rutgers Univ. Press, 
p. 132-205. 

Fraser, G. D., Waldrop, H. A., and Hyden, H. J., 1969, Geology of the Gardiner 
area, Park County, Montana: U.S. Geol. Survey Bull. 1277,118 p. 

Freeman, V. L., 1968, Geology of the Comstock-Indian Wells area, Val Verde, 
Terrell, and Brewster Counties, Texas: U.S. Geol. Survey prof. Paper 
594-K, 26 p. 

Gair, J. E., and Thaden, R. E., 1968, Geology of the Marquette and Sands 
quadrangles, Marquette County, Michigan: U.S. Geol. Survey Prof. Paper 
397, 77 p. 

Gair, J. E., and Wier, K. L., 1956, Geology of the Kiernan quadrangle, Iron 
County, Michigan: U.S. Geol. Survey Bull. 1044,88 p. 

Gates, Olcott, Fraser, G.  D., and Snyder, G. L., 1954, Preliminary report on 
the geology of the Aleutian Islands: Science, v. 119, no. 3092, p. 446447. 

Gordon, Mackenzie, Jr., 1969, Early Pennsylvanian ammonoids from southern 
Nevada: U.S. Geol. Survey Prof. Paper 613-C, 13 p. 

Green, J. C., 1968, Geology of the Connecticut Lakes-Parmachenee area, New 
Hampshire and Maine: Geol. Soc. America Bull., v. 79, no. 11, p. 1601- 
1638. 



CHANGES IN STRATIGRAPHIC NOMENCLATURE A37 

Gryc, George, Dutro, J. T., Jr., BrosgB, W. P., Tailleur, 1. L., and Churkin, 
Michael, Jr., 1967, Devonian of Alaska, in International symposium on 
the Devonian System, Calgary, Alberta, 1967 [Proc.], V. 1: Calgary, 
Alberta, Alberta Soc. Petroleum Geologists, p. 703-716. 

Hadley, J. B., and Nelson, A. E., Geologic map of the Knoxville quadrangle, 
North Carolina, Tennessee, and South Carolina: U.S. Geol. Survey Misc. 
Inv. Map 1-654. (In press.) 

Hague, Arnold, Iddings, J. P., Weed, W. H., Walcott, C. D., Girty, G. H., 
Stanton, T. W., and Knowlton, I?. H., 1899, Geology of Yellowstone Na- 
tional Park. Par t  11. Descriptive geology, petrography, and paleontology: 
U.S. Geol. Survey Mon. 32, pt. 2,893 p. 

Hague, Arnold, Weed, W. H., and Iddings, J. P., 1896, Description of Yellow- 
stone National Park, Wyoming: U.S. Geol. Survey Geol. Atlas, Folio 30. 

Ham, C. K., 1952, Geology of Las Trampas Ridge, Berkeley Hills, California: 
California Div. Mines Spec. Rept. 22,26 p. 

Hardie, B. S., 1966, Carlin gold mine, Lynn district, Nevada, in AIME Pacific 
Southwest Mineral Industry Conf., Sparks, Nevada, 1965, Papers, Pt. A: 
Nevada Bur. Mines Rept. 13, pt. A, p. 73-82. 

Harris, L. D., 1969, Kingsport Formation and Mascot Dolomite (Lower 
Ordovician) of east Tennessee, in Papers on stratigraphy and mine geol- 
ogy of the Kingsport and Mascot Formations (Lower Ordovician) of east 
Tennessee: Tennessee Div. Geology Rept. Inv. 23, p. 1-39. 

Harrison, J. E., Reynolds, M. W., Kleinkopf, M. D., and Pattee, E. C., 1969, 
Mineral resources of the Mission Mountains Primitive Area, Missoula and 
Lake Counties, Montana: U.S. Geol. Survey Bull. 1261-D, 48 p. 

Harwood, D. S., 1969, The Second Lake anticline-a major structure on the 
northwest limb of the Boundary Mountain anticlinorium, northern New 
Hamshire, west-central Maine, and adjacent Quebec: U.S. Geol. Survey 
Prof. Paper 650-D, p. D106-D115. 

Hazel, J .  E., 1969, Faunal evidence for an unconformity between the Paleocene 
Brightseat and Aquia Formations (Maryland and Virginia) : U.S. Geol. 
Survey Prof. Paper 650-C, p. C5&C65. 

Hewett, D. F., Stone, Jerome, and Steiff, L. R., 1969, The ages of three uranium 
minerals, Mojave Desert, California: U.S. Geol. Survey Prof. Paper 
650-B, p. B84-B88. 

Hilpert, L. S., 1969, Uranium resources of northwestern New Mexico: U.S. 
Geol. Survey Prof. Paper 603,166 p. 

Hosterman, J. W., 1969, White clay deposits near Mount Holly Springs, 
Cumberland County, Pennsylvania: U.S. Geol. Survey Prof. Paper 
650-B, p. B66-B72. 

Hotz, P. E., 1969, Relationships between the Dothan and Rogue Formations, 
southwestern Oregon: U.S. Geol. Survey Prof. paper 650-D, p. D131- 
D137. 

Howard, A. D., 1937, History of the Grand Canyon of the Yellowstone: Geol. 
Soc. America Spec. Paper 6, 159 p. 

Hunt, C. B., 1969, Geologic history of the Colorado River, in The Colorado 
River region and John Wesley Powell: U.S. Geol. Survey Prof. Paper 
669-C, p. 59-130. 

Imlay, R. W., 1944, Correlation of the Cretaceous formations of the Greater 
Antilles, Central America, and Mexico: Geol. Soc. America Bull., v. 55, 
no. 8, p. 1005-1045. 



A38 CONTRIBUTIONS TO STRATIGRAPHY 

Izett, G. A., 1968, Geology of the Hot Sulphur Springs quadrangle, Grand 
County, Colorado: U.S. Geol. Survey Prof. Paper 586, 79 p. 

Izett, G. A., Scott, G. R., and Obradovich, J. D., 1969, Oligocene rhyolite in the 
Denver basin, Colorado: U.S. Geol. Survey Prof. Paper 650-B, p. 
B12-B14. 

James, H. L., 1958, Stratigraphy of pre-Keweenawan rocks in parts of north- 
ern Michigan: U.S. Geol. Survey Prof. Paper 314-C, p. 2744.  

Jones, D. L., and MacKevett, E. M., Jr., 1969, Summary of Cretaceous 
stratigraphy in part of the McCarthy quadrangle, Alaska: U.S. Geol. 
Survey Bull., 1274-K, 19 p. 

Jones, 0. T., and Field, R. M., 1929, The resurrection of the Grand Canyon 
of the Yellowstone: Am. Jour. Sci., 5th ser., v. 17, p. 260-278. 

Kottlowski, F. E., and others, 1956, Stratigraphic studies of the San Andres 
Mountains, New Mexico: New Mexico Bur. Mines and Mineral Resources 
Mem. 1,132 p. 

Kulp, J. L., and Eckelmann, F. D., 1961, Potassium-argon isotopic ages on 
micas from the southern Appalachians, in Geochronology of rock systems: 
New York Acad. Sci. Annals, v. 91, art.  2, p. 408-419. 

Kiimmel, H. B., and Knapp, G. N., 1904, The stratigraphy of the New Jersey 
clays: New Jersey Geol. Survey Final Rept. 6, p. 117-209. 

Landis, E. R., and Dane, C. H., 1967, Geologic map of Tierra Amarilla quad- 
rangle, Rio Arriba County, New Mexico (with description) : New Mexico 
Bur. Mines and Mineral Resources Geol. Map 19. 

Lanphere, M. A., Irwin, W. P., and Hotz, P. E., 1969, Geochronology of 
crystalline rocks in  the Klamath Mountains, California and Oregon tabs.] : 
Geol. Soc. America Abs. with Programs for 1969, [v. 11 pt. 3, Cordilleran 
Sec., p. 34. 

Laudon, L. R., and Bowsher, A. L., 1941, Mississippian formations of Sacra- 
mento Mountains, New Mexico: Am. Assoc. Petroleum Geologists Bull., 
v. 25, no. 12, p. 2107-2160. 

Lawson, A. C., 1914, Description of the San Francisco district [Tamalpais, 
San Francisco, Concord, San Mateo, and Haywards quadrangles]: U.S. 
Geol. Survey Geol. Atlas, Folio 193, 24 p. 

Leith, C. K., Lund, R. J., and Leith, Andrew, 1935, Pre-Cambrian rocks of the 
Lake Superior region: U.S. Geol. Survey Prof. Paper 184,34 p. 

Lewis, R. Q., Nelson, W. H., and Powers, H. A., 1960, Geology of Rat  Island, 
Aleutian Islands, Alaska: U.S. Geol. Survey Bull. 1028-Q, p. 555-562. 

Lipman, P. W., Mutschler, F. E., Bryant, Bruce, and Steven, T. A., 1969, 
Similarity of Cenozoic igneous activity in the San Juan  and Elk Moun- 
tains, Colorado, and i ts  regional significance: U.S. Geol. Survey Prof. 
Paper 650-D, p. D33-D42. 

Lofgren, B. E., and Klausing, R. L., 1969, Land subsidence due to ground- 
water withdrawal, Tulare-Wasco area, California: U.S. Geol. Survey 
Prof. Paper 437-B, 103 p. 

Love, J. D., and Keefer, W. R., 1969, Basin Creek uplift and Heart Lake 
Conglomerate, southern Yellowstone National Park, Wyoming: U.S. Geol. 
Survey Prof. Paper 650-D, p. D122-D130. 

MacNeil, F. S., 1967, Cenozoic pectinids of Alaska, Iceland, and other northern 
regions: U.S. Geol. Survey Prof. Paper 553,57 p. 



CHANGES IN STRATIGRAPHIC NOMENCLATURE A39 

Maher, J. C., and Applin, E. R., 1968, Correlation of subsurface Mesozoic and 
Cenozoic rocks along the eastern Gulf Coast: Am. Assoc. Petroleum 
Geologists Cross Sec. Pub. 6, 29 p. 

Mandra, Y. T., 1960, Fossil silicoflagellates from California, U.S.A.: Internat- 
Geol. Cong., 21st, Copenhagen, 1960, Rept., pt. 6, p. 77-89. 

Miller, R. L., 1969, Pennsylvanian formations of southwest Virginia: U.S. 
Geol. Survey Bull. 1280, 62 p. 

Minard, J. P., 1969, Geology of the Sandy Hook quadrangle in Monmouth 
County, New Jersey: U.S. Geol. Survey Bull. 1276,43 p. 

Moench, R. H., 1969, The Quimby and Greenvale Cove Formations in western 
Maine: U.S. Geol. Survey Bull. 1274-L, 17 p. 

Monroe, W. H., 1969, Geologic map of the Moca and Isabela quadrangles, 
Puerto Rico: U.S. Geol. Survey Misc. Geol. Inv. Map 1-565. 

Moore, G. K., and Brown, D. L., 1969, Stratigraphy of the Fort Pillow test 
well, Lauderdale County, Tennessee: Tennessee Div. Geology Rept. Inv. 
26, 1 sheet with text. 

Mullens, T. E., 1969, Geologic map of the Causey Dam quadrangle, Weber 
County, Utah: U.S. Geol. Survey Geol. Quad. Map CQ-790. 

Olive, W. W., and Finch, W. I., 1969, Stratigraphic and mineralogic relations 
and ceramic properties of clay deposits of Eocene age in the Jackson 
Purchase region, Kentucky, and in adjacent parts of Tennessee: U.S. 
Geol. Survey Bull. 1282, 35 p. 

Olsson, R. K., 1963, Latest Cretaceous and earliest Tertiary stratigraphy of 
New Jersey Coastal Plain: Am. Assoc. Petroleum Geologists Bull., v. 47, 
no. 4, p. 643-665. 

Oriel, S. S., 1969, Geology of the Fort Hill quadrangle, Lincoln County, 
Wyoming: U.S. Geol. Survey Prof. Paper 594-M, 40 p. 

Owens, J. P., and Sohl, N. F., 1969, Shelf and deltaic paleoenvironments in  
the Cretaceous-Tertiary formations of the New Jersey Coastal Plain, in 
Subitzky, Seymour, ed., Geology of selected areas in New Jersey and 
eastern Pennsylvania and guidebook of excursions: New Brunswick, N.J., 
Rutgers Univ. Press, p. 235-278. 

Peterson, D. W., 1969, Geologic map of the Superior quadrangle, Pinal County, 
Arizona: U.S. Geol. Survey Geol. Quad. Map GQ-818. 

Peterson, Fred, 1969, Four new members of the Upper Cretaceous Straight 
Cliffs Formation in the southeastern Kaiparowits region, Kane County, 
Utah: U.S. Geol. Survey Bull. 1274-J, 28 p. 

Pierce, W. B., and Nelson, W. H., 1969, Geologic map of the Wapiti quadrangle, 
Park County, Wyoming: U.S. Geol. Survey Geol. Quad. Map GQ-778. 

Poole, F. G., Baars, D. L., Drewes, H., Hayes, P. T., Ketner, K. B., McKee, 
E. D., Teichert, C., and Williams, J. S., 1967, Devonian of the southwest- 
ern United States, in International symposium on the Devonian System, 
Calgary, Alberta, 1967 [Proc.], V. 1: Calgary, Alberta, Alberta Soc. 
Petroleum Geologists, p. 879-912. 

Powers, H. A., Coats, R. R., and Nelson, W. H., 1960, Geology and submarine 
physiography of Amchitka Island, Alaska: U.S. Geol. Survey Bull. 
1028-P, p. 521-554. 

Prat t ,  W. P., McKnight, E. T., and DeHon, R. A., 1969, Geologic map of the 
Rico quadrangle, Dolores and Montezuma Counties, Colorado: U.S. Geol. 
Survey Geol. Quad. Map GQ-797. 

Puffett, W. P., 1969, The Reany Creek Formation, Marquette County, Michi- 
gan: U.S. Geol. Survey Bull. 1274-F, 25 p. 



A40 CONTRIBUTIONS TO STRATIGRAPHY 

Radbruch, D. H., 1969, Areal and engineering geology of the Oakland East  
quadrangle, California: U.S. Geol. Survey Geol. Quad. Map GQ-769. 

Rankin, D. W., 1968, Volcanism related to tectonism in the Piscataquis vol- 
canic belt, an  island arc of Early Devonian age in north-central Maine, 
in Zen, E-an, and others, eds., Studies of Appalachian geology-northern 
and maritime: New York, Interscience Publishers, p. 355-369. 

Repenning, C. A., Cooley, M. E., and Akers, J. P., 1969, Stratigraphy of the 
Chinle and Moenkopi Formations, Navajo and Hopi Indian Reservations, 
Arizona, New Mexico, and Utah: U.S. Geol. Survey Prof. Paper 521-B, 
34 p. 

Robinson, G. D., Klepper, M. R., and Obradovich, J. D., 1968, Overlapping 
plutonism, volcanism, and tectonism, in the Boulder batholith region, 
western Montana : Geol. Soc. America Mem. 116, p. 557-611. 

Rohn, Oscar, 1900, A reconnaissance of the Chitina River and the Skolai 
Mountains, Alaska: U.S. Geol. Survey 21st Ann. Rept., pt. 2, p. 393440. 

Ross, D. C,, 1969, Descriptive petrography of three large granitic bodies in the 
Inyo Mountains, California: U.S. Geol. Survey Prof. Paper 601, 47 p. 

Sandberg, C. A., and Mapel, W. J., 1967, Devonian of the northern Rocky 
Mountains and Plains, in International symposium on the Devonian Sys- 
tem, Calgary, Alberta, 1967 [Proc.], V. 1: Calgary, Alberta, Alberta Soc. 
Petroleum Geologists, p. 843-877. 

Sando, W. J., Mamet, B. L., and Dutro, J. T., Jr., 1969, Carboniferous mega- 
faunal and microfaunal zonation in the northern Cordillera of the United 
States: U.S. Geol. Survey Prof. Paper 613-E, 29 p. 

Schell, E. M., 1969, Summary of the geology of the Sheep Creek Canyon geo- 
logical area and vicinity, Daggett County, Utah, in Intermountain Assoc. 
Petroleum Geologists, Geologic guidebook of the Uinta Mountains, 16th 
Ann. Field Conf. Sept. 4-6, 1969: Salt Lake City, Intermountain Assoc. 
Petroleum Geologists, p. 143-152. 

Schroeder, M. L., 1969, Geologic map of the Teton Pass quadrangle, Teton 
County, Wyoming: U.S. Geol. Survey Geol. Quad. Map GQ-793. 

Sharps, J. A., 1969, Lateral migrations of the Arkansas River during the 
Quaternary-Fowler, Colorado, to the Colorado-Kansas State line: U.S. 
Geol. Survey Prof. Paper 650-C, p. C66-C70. 

Shawe, D. R., Simmons, G. C., and Archbold, N. L., 1968, Stratigraphy of 
Slick Rock district and vicinity, San Miguel and Dolores Counties, 
Colorado: U.S. Geol. Survey Prof. Paper 576-A, 108 p. 

Stearns, C. E., 1953, Tertiary geology of the Galisteo-Tongue area, New 
Mexico: Geol. Soc. America Bull., v. 64, no. 4, p. 459-508. 

Steven, T. A., and Schmitt, L. J., 1969, Mineral resources of the San Juan 
primitive area, Colorado: U.S. Geol. Survey Bull. 1261-F, 187 p. 

Stromquist, A. A., and Sundelius, H. W., 1969, Stratigraphy of the Albemarle 
Group of the Carolina Slate Belt in central North Carolina: U.S. Geol. 
Survey Bull. 1274-B, 22 p. 

Swadley, W. C., 1969, Geologic map of the Union quadrangle, Boone County, 
Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-779. 

Tailleur, I. L., BrosgB, W. P., and Reiser, H. N., 1967, Palinspastic analysis 
of Devonian rocks in northwestern Alaska, in International Symposium 
on the Devionian System, Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, 
Alberta, Alberta Soc. Petroleum Geologists, p. 1345-1361. 



CHANGES I N  STRATIGRAPHIC NOMENCLATURE A41 

Todd, Ruth, 1953, Foraminifera from the lower Tertiary of Amchitka Island, 
Aleutian Islands: Cushman Found. Foram. Research Contr., v. 4, pt. 1 ,  
no. 70, p. 1-7. 

Van Hise, C. R., and Bayley, W. S., 1895, Preliminary report on the Marquette 
iron-bearing district of Michigan: U.S. Geol. Survey 15th Ann. Rept., 
p. 477-650. 

1897, The Marquette iron-bearing district of Michigan: U.S. Geol. 
Survey Mon. 28,608 p. 

Van Hise, C. R., and Leith, C. K., 1911, The geology of the Lake Superior 
region: U.S. Geol. Survey Mon. 52,641 p. 

Wahrhaftig, Clyde, Wolfe, J. A., Leopold, E. B., and Lanphere, M. A., 1969, 
The coal-bearing group in the Nenana coal field, Alaska: U.S. Geol. Survey 
Bull. 1274-D, 30 p. 

Wallace, C. A., and Crittenden, M. D., Jr., 1969, The stratigraphy, depositional 
environment and correlation of the Precambrian Uinta Mountain Group, 
western Uinta Mountains, Utah, in Intermountain Assoc. Petroleum 
Geologists, Geologic guidebook of the Uinta Mountains, 16th Ann. Field 
Conf., Sept 4-6, 1969: Salt Lake City, Intermountain Assoc. Petroleum 
Geologists, p. 127-142. 

White, I. C., 1883, The geology of the Susquehanna River region in the six 
counties of Wyoming, Lackawanna, Luzerne, Columbia, Montour, and 
Northumberland: Pennsylvania Geol. Survey, 2d, Rept. G7, 464 p. 

Whitebread, D. H., and Hoover, D. B., 1968, Preliminary results of geological, 
geochemical, and geophysical studies in par t  of the Virginia City quad- 
rangle, Nevada: U.S. Geol. Survey Circ. 596, 20 p. 

Williams, N. C., 1953, Late pre-Cambrian and early Paleozoic geology of 
western Uinta Mountains, Utah:  Am. Assoc. Petroleum Geologists Bull., 
v. 37, no. 12, p. 2734-2742. 

Witkind, I. J., 1969, Geology of the Tepee Creek quadrangle, Montana-Wyom- 
ing: U.S. Geol. Survey Prof. Paper  609, 101 p. 

Wood, G. H., Jr., Trexler, J. P., and Kehn, T. M., 1969, Geology of the west- 
central par t  of the Southern Anthracite field and adjoining areas, 
Pennsylvania: U.S. Geol. Survey Prof. Paper  602, 150 p. 

Yeend, W. E., 1969, Quaternary geology of the Grand and Battlement Mesas 
area, Colorado: U.S. Geol. Survey Prof. Paper  617,50 p. 

aLJ.5. GOVERNMENT PRINTING OFFICE: 1970 0-389-624 




	B1324A0000001.tif
	B1324A0000002.tif
	B1324A0000003.tif
	B1324A0000004.tif
	B1324A0000005.tif
	B1324A0000006.tif
	B1324A0000007.tif
	B1324A0000008.tif
	B1324A0000009.tif
	B1324A0000010.tif
	B1324A0000011.tif
	B1324A0000012.tif
	B1324A0000013.tif
	B1324A0000014.tif
	B1324A0000015.tif
	B1324A0000016.tif
	B1324A0000017.tif
	B1324A0000018.tif
	B1324A0000019.tif
	B1324A0000020.tif
	B1324A0000021.tif
	B1324A0000022.tif

