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(Arctides-northern Alaska-Novosibirsk-Chukotsk) join 
the Pacifides along the zone of the Mackenzie-Lena 
deep-seated faults. They are characterized by a mono
cyclic and miogeosynclinal type of development. 

Analysis of the available data permits identification 
of the mineralogenic character of the Pacifides and ad
joining Arctides with their diverse late Mesozoic and 
Cenozoic ore-bearing deposits (gold, mercury, copper 
and polymetals, tin and tungsten—especially in the 
Arctides); low-temperature ore deposits prevail. It may 
be assumed that the possible oil and gas troughs of 
Arctic Canada, northern Alaska, Chukotsk, Chukotsk 
Sea, and the East Siberian Sea comprise a single Arctic 
oil and gas belt related tectonically to the formation of 
the Arctides. One may also infer the existence of a 
North Pacific belt of oil and gas accumulations, includ
ing oil- and gas-bearing troughs and depressions in the 
Kamchatka-Koryak and Cordilleran-Alaska areas. 

FAHRIG, W. F., E. IRVING, and G. D. JACKSON, 
Geol. Survey Canada, Ottawa, Ont. 

FRANKLIN IGNEOUS EVENTS, TENSION FAULTING, AND 
POSSIBLE HADRYNIAN OPENING OF BAFFIN BAY, 
CANADA 

The Franklin intrusions are an extensive swarm of 
late Hadrynian (latest Proterozoic) diabase dikes that 
occur in a giant arc from Great Bear Lake eastward to 
Melville Peninsula, Baffin Island, and northern Un-
gava. They are chemically and petrologically classified 
as tholeiites and are probably co-magmatic. Paleomag-
netic pole positions and numerous whole-rock of K-Ar 
age determinations indicate that the dikes were em-
placed at low paleolatitudes 650 m.y. ago. They intrude 
Hadrynian sedimentary sequences that contain features 
indicative of deposition under warm climatic condi
tions. 

The Baffin dikes are subparallel with the northeast 
coastline of Baffin Island and a pronounced northwest-
trending fault system. Intermittent, mainly normal, 
movement along these faults persisted from the Heli-
kian to the Quaternary and produced a series of gra-
ben structures which may be due to the same regional 
tension as the dikes. Thus Baffin Bay and Davis Strait 
may have started to form as early as the late Hadry
nian and may contain Paleozoic strata. 

FLOWER, R. H., New Mexico Bur. Mines, Socorro, 
N.M. 

ARCTIC ORDOVICIAN CEPHALOPOD FAUNAS 

The American Arctic has yielded: (1) generalized 
ellesmeroceroid faunas of Gasconadian age; (2) a se
ries of later Canadian faunas, of which two from the 
Seward Peninsula of Alaska are anomalous; (3) a 
Chazy fauna from Alaska; (4) a Wilderness fauna 
from Greenland; (5) widespread Red River faunas of 
Eden-Cobourg age; and (6) less widespread Richmond 
cephalopod faunas. Correlating with the Baltic section 
involves many problems, but new evidence suggests 
that the beds from the Volkhov through the Las-
namagian may be of Whiterock age; and the Valhall-
fonna of Spitsbergen is equivalent to the Volkhov 

and, possihiv, the earliest Kunda. Cephalopod evolu
tion and some anomalies of ranges are discussed. 

FORBES, ROBERT B., Alaskan Mineral Resources 
Branch, U.S. Geol. Survey, and Geophys. Inst., 
Univ. Alaska, College, Alaska, THOMAS HAMIL
TON, Geol. Dept., Univ. Alaska, College, Alaska, 
IRVIN L. TAILLEUR, T. P. MILLER, and WIL
LIAM W. PATTON, Alaskan Mineral Resources 
Branch, U.S. Geol. Survey, Menlo Park, Calif. 

TECTONIC IMPLICATIONS OF RECENTLY DISCOVERED 
"BLUESCHIST FACIES" MEFAMORPHIC TERRANES IN 
ALASKA 

Recent field investigations have defined several Alas
kan "blueschist facies" metamorphic terranes, includ
ing occurrences in the Baird Mountains, Seward Penin
sula, Kaiyuh Hills, and on the shores of Seldovia Bay, 
confirming the presence of both high- and low-temper
ature "blueschist facies" metamorphic rocks in Alaska, 
on a previously unsuspected and unappreciated scale. 

A regionally important belt of "blueschist facies" 
metamorphic rocks has been traced from the Seward 
Peninsula to the Baird Mountains; and the Seldovia 
terrane may be a segment of a second, and possibly 
younger "blueschist facies" metamorphic belt. These 
terranes may be analogous to the "blueschist facies" 
metamorphic belts of Japan, the Kamchatka Peninsula, 
and Siberia as discussed by Dobretsov et al. 

The recognition of regionally important "blueschist 
facies" terranes will have some impact on present and 
future studies of the tectonic framework of Alaska, 
based on the physicochemical implications of "blue
schist facies metamorphic terranes" and their relation 
to circum-oceanic and plate tectonic processes. 

FOSTER, HELEN L., and EARL E. BRABB, U.S. 
Geol. Survey, Menlo Park, Calif., FLORENCE R. 
WEBER, U.S. Geol. Survey, College, Alaska, and 
ROBERT B. FORBES, U.S. Geol. Survey and Geo
phys. Inst., Univ. Alaska, College, Alaska 

REGIONAL GEOLOGY OF YUKON-TANANA UPLAND, 
ALASKA 

The basic geologic framework of the Yukon-Tanana 
Upland, Alaska, a mountainous region of about 30,000 
sq mi between the Yukon and Tanana Rivers, was de
lineated primarily by L. M. Prindle and J. B. Mertie, 
Jr., in the early part of this century. The subsequent 
recognition of large-scale offset along the Tintina fault, 
which bounds the eastern upland on the north, has re
quired a reconsideration of the regional stratigraphic 
and structural relations. 

The northwestern part of the upland is dominantly 
underlain by a sedimentary sequence consisting of 
rocks which range in age from Cambrian to Mississip-
pian. Cretaceous and Tertiary sedimentary rocks un-
conformably overlie the older sequence. The Cambrian 
is apparently underlain by a thick section of grits, 
quartzites, phyllites, and quartz-mica schists. Pre-Silu-
rian volcanic rocks, mafic and ultra-mafic rocks of 
probable Devonian age, and Permo-Triassic diabase 
and volcanic rocks are also present. These sedimentary 
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and igneous rocks are cut by granitic plulons of Creta
ceous and Tertiary age. 

The central and eastern parts of the upland are un
derlain by a metamorphic complex with rocks that 
range from lower greenschist to amphibolite facies. 
Fossils date the parent sediments of some green-schist 
facies rocks as Paleozoic. Radiometric dates from sev
eral localities in the metamorphic complex indicate 
that Precambrian, Ordovician, and Jurassic-Cretaceous 
thermal events are recorded in the metamorphic his
tory. Mesozoic granodiorite and quartz monzonite 
batholiths and smaller granitic plutons of Mesozoic 
and Tertiary ages intrude the crystalline schists. 
Locally, unmetamorphosed Cretaceous and/or Tertiary 
sedimentary rocks are in unconformable or fault con
tact with the older rocks. Tertiary volcanic rocks which 
range in composition from rhyolite to basalt overlie the 
older rocks in small but significant parts of the eastern 
upland. Ultramafic intrusions, mostly small and serpen-
tinized, also are present. 

Work has progressed to the point where the sedi
mentary rocks in the upland can be correlated reason
ably well with those in other parts of Alaska, but inter
regional correlation of the metamorphic terranes must 
await additional clarification of structural and petro-
logic relations. 

FRIEND, PETER F., Scott Polar Research Inst., 
Univ. Cambridge, Cambridge, England 

DEVONIAN ROCKS OF GREENLAND AND SVALBARD 

In Greenland and Arctic Scandinavia, Devonian 
sedimentary rocks crop out in only two areas: (1) 
east Greenland between lat. llVi'N and 74'/i°N; and 
(2) Svalbard, between lat. 76!/2°N and 80°N in Vest-
spitsbergen. These strata are nonmarine elastics. Aggre
gate thicknesses are large, up to 7,000 m in Green
land and 5,000-6,500 m in Vestspitsbergen. In both 
areas, the successions are unconformable on deformed 
pre-Devonian, Caledonian rocks. Both areas are well 
known for their fossil vertebrates, on which the fol
lowing age determinations depend. 

In Greenland the successions can be assigned to 5 
major units, each with a maximum thickness of 
1,000-3,000 m: (1) A unit that includes the Vilddal 
Group, of red and gray siltstone, conglomerate, sand
stone, volcanic rock, and granite intrusions; (2) a unit 
of conglomerates, and red and gray-green sandstone; 
(3) the Kap Kolthoff Formation of gray-green sand
stone; (4) Kap Graah Group of red sandstone, silt-
stone, and volcanic rock; and (5) the Mt. Celsius Su
pergroup of red and gray-green siltstone with some 
sandstone. Units (1) and (2) are dated as Givetian 
(late Middle Devonian), and units (4) and (5) are 
dated as Famennian (late Upper Devonian). Uncon
formities between and within these units occur, particu
larly in the northeast part of the area, and the rocks 
were folded again before deposition of the nonmarine 
Carboniferous. 

In Svalbard, the succession consists of 4 major units, 
each with a maximum thickness of 1,000-3,000 m: 
(1) the Siktefjellet Group of conglomerate and sand
stone beds; (2) the Red Bay Group of conglomerates 
and sandstone beds; (3) the Wood Bay Formation of 
sandstone and red siltstone; and (4) a supergroup 
(Grey Hoek and Wijde Bay Formations, Mimer Valley 
Group) of gray conglomerate, sandstone, and siltstone. 
There is no fossil evidence for the date of (1) which 
was strongly folded before the deposition of (2). Unit 

(2) is dated as Gedinnian (early Lower Devonian), 
and the succession is continuous through (3) to (4), 
which ranges up to Givetian (late Middle Devonian) 
in age. These units were folded strongly before the de
position of Carboniferous sediments. 

FRISCHKNECHT, FRANK C, and W. D. STAN
LEY, U.S. Geol. Survey, Denver, Colo. 

AIRBORNE AND GROUND ELI-CIRICAL RESISTIVITY STUD
IES ALONG PROPOSED TRANS-ATASKA PIPELINE SYS
TEM (TAPS) ROUTE 

Experimental surveys were made in two test areas 
using a recently developed airborne technique by which 
several parameters, including wave tilt, of very-low-fre
quency (VLI') radio waves from distant transmitters 
are measured. Ground measurements were made using 
direct-current resistivity sounding and horizontal profil
ing methods, the slingram method, and an electromag
netic depth sounding method in which variations in the 
coupling between 2 horizontal loops is measured as a 
function of frequency. In each test area—one near 
Glennallen in the Copper River basin and the other 
near the Yukon River—at least 1 ice-free locality was 
located using the airborne VLF data and was corrobo
rated by resistivity measurements. The airborne data 
appear to reflect the presence of gravel deposits near 
some of the large rivers near Glennallen, but the data 
are complicated by topographic effects. In the Yukon 
River test area the airborne data indicate differences in 
resistivity between deeply weathered and relatively 
fresh bedrock. 

Good quality resistivity depth soundings, which are 
not seriously affected by lateral effects, were obtained 
in both areas. Near Glennallen typical resistivities for 
fine-grained sediments are 40-80 ohm-meters in the 
active layer, greater than 2,000 ohm-meters in the fro
zen layer, and 150 ohm-meters in the underlying sedi
ments except in localities where the presence of saline 
water reduces the resistivity to 10-20 ohm-meters. Re
sistivities of wet unfrozen gravel are about 200-500 
ohm-meters. The depth to the top of the frozen layer 
can be determined quite accurately; determination of 
the depth to the bottom cannot be determined as 
closely. Similar resistivity data were obtained in the 
Yukon River test area except that the resistivity of the 
unfrozen material was found to be more variable. 
Where bedrock is near the surface, the resistivity ap
pears to be inversely proportional to the degree of 
weathering. The electromagnetic depth soundings sub
stantiate the resistivity results and for some geoelectric 
sections the electromagnetic data add supplementary 
information. 

GAYER, R. A. 
CALEDONIAN GEOLOGY OF ARCTIC NORWAY 

(No abstract submitted) 

GILCHRIST, JOSEPH T., Bechtel Inc., San Francisco, 
Calif. 

INUVIK TEST LOOP—AN ARCTIC PROTOTYPE INVESTIGA
TION 

In June of 1969, Mackenzie Valley Pipeline Re
search Ltd. retained Canadian Bechtel Ltd. to assist 
in researching the practicability of constructing a large-
diameter crude oil pipeline from the North Slope of 
Alaska to Edmonton, Alberta. Part of the research 


