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Gravity survey 

The swampy a l luvia l  cover conceals geologic evidence fo r  one of 
the largest  and steepest gravity gradients i n  North America: 120 mgals 
i n  a distance of 12 miles. The U.S. Geological Survey f i r s t  found 
evidence fo r  large gravity contrasts i n  the Noatak River Basin when 
five recotmaissance landings ware made there enroute t o  a detailed 
investigation a t  Cape Thompson i n  1960. These early measurenrents 
were released without comment i n  a report of tha t  detailed survey 
(Barnes and Allen, 1961), and preliminary attempts t o  contour the 
measurements (Ostenso, 1962) suggested unusual curvature of the con- 
tours marking the end of the Brooks Range gravity low,. which is be- 
lieved to  represent primarily a crustal  thickening caused by i sos t a t i c  
adjustment. I n  1961 the Geological Survey continued its investigation 
of the anomalies with a gravity traverse along the r iver  and with a few 
float-plane landings on nearby lakes. The l a t t e r  measurements were 
interrupted by a loose connection i n  the gravimeter'e heater-thermostat 
c i rcui t ,  which was a lso  tentatively assumed t o  be tbe cause of one ex- 
ceptionally high reading en hour before the c i r cu i t  f a i lu re  was detected. 
Attempts to  contour and interpret  the data were handicapped by lack of 
coverage away from the r iver  traverse and especially by lack of stat ions 
on rock outcrops i n  the surroundfng h i l l s .  During 1962, 1964, 1965 and 
1966 Cessna a i r c ra f t  of the Navy's Arctic Research Laboratory a t  Point 
Barrow flew several USGS gravity observers on many attempts to obtain 
additional data by f l o a t  or  ski-plane landings, but landing conditions 
were seldom good enough t o  obtain more than a few stations. Even use 
of a helicopter i n  1965 provided few new data because of very strong 
winds during the three days it was i n  the area. However, reexamination 
of poorly-located (and therefore unpublished) 1958 aeromagnetic profi les 
across t h e  valley made Barnes l a t e r  suspect tha t  the anomalously high 
reading of 1961 might not have been an iastrumental error. In  1967, 
af ter  a long period of heavy rains, ism days' use of a Piper Supar Cub 
on f loats  provided enough landings fo r  the f i r s t  cantourable data and 
thus delineated the steep gravlty gradient. The necessity of aero- 
magnetic data f o r  interpretation of the gravity anomaly was immediately 
recognized. 

Figure 3 locates the gravity stat ions obtained between 1958 and 
1967 and shows the simple Bouguer anomaly oontours which can be dram 
fromthe s t i l l - l imi ted  data. Observed gravit ies are based on the gravity 
base s ta t ion  network of Barnes (1968, pp. 29-K and 30-L), of nhich the 
stat ions a t  Kotzebue (KTZB and KTZT) and Noatak Village (NOAS and NOLLM) 
were most frequently occupied. Elevations have been obtained from r iver  
gradient, sea level, altimetry, unchecked spot elevations on the 1:250,000 
Noatak topographic map compiled i n  1960, and spot elevations on some 
1:50,000 manuscript maps. Simple Bouguer anomalies have been computed 
using a reduction density of 2.67 gm/cn?. The variety of elevation con- 
t r o l  and the large differences in  weather conditions when altfmetrg was 

used, may cause elevation errors of &I0 m (&33 f t )  and possible anomaly 
errors  as large a s  12  mgal, However, such errors are  believed t o  be 
r a t e  and are much smaller than the 10-mgal contour interval. Principal 
f ac t s  of the gravity observations w i l l  be released a t  a l a t e r  date. NO 
t e r r a in  corrections have been made, but the generally low topographic 
r e l i e f  should not cause ter ra in  er rors  greater than the possible eleva- 
t ion  errors. The authors gratefully acknowledge the assistance of R. 
C. Jachens, R. V. Allen, S. L. Robbins, R. C. Olson and many a i r c ra f t  
p i lo t s  fo r  the i r  part i n  obtaining the f i e ld  data. The log i s t i c  sup- 
por t  of M. C. Brewer of the Naval Arctic Research Laboratory a t  Point 
Barrow and of M. E. Britton through the U.S. Office of Naval Research 
project NR307-265 have a lso  been very valuable. 

Aeromagnetic survey 

The aeromagnetic survey was planned prinsarily t o  aid the intetpre- 
ta t iou  of the steep gravity gradient and t o  compare the geophysical 
anomalies i n  the a l luvia l  covered area wfth.those where rocks of known 
lithology are, exposed on surrounding hi l l s ides .  Interpretation of 
structures i n  areas where the rocks a re  exposed was not a planned ob- 
jective of the survey although the  r e su l t s  suggest that  such info-- 
t i on  could have been another useful objective. The survey was part, of 
several  flown by Lochod ,  Keasler and Bar t le t t  i n  1968 under contract 
t o  the U.S. Geological Survey. 

The survey c a s i s t e d  of one northwest control l i ne  plus 13 north- 
east-southwest f l i gh t  lines, which were 23 miles long and were separated 
biy intervals of 2 miles. The f l igh t  elevation was 2,000 f t  above sea 
level, and position control was obtained from manuscript copies of 
1:50,000 maps vhich vere a lso  used fo r  the i n i t i a l  compilation. A flux- 
gate magnetometer recorded t o t a l  magnetic intensitg; and the data were 
contoured with 8 20-gaunua interval  and on an arbitrary datum, which was 
estimated t o  be about 55,500 gammas. The original  1:50,000 map was re-  
duced t o  1:250,000 fo r  figure 2. A regional gradient of about 4.5 
gsmnes/mile increasing towards the northeast (U.S. Coast & Geodetic 
Survey, 1965) was.not removed f r m  the  contoured data, but has been 
removed from a profi le along which quantitative interpretations vere 
attempted. 

Geologic data 

The large geophysical anomalies revealed by the gravity and aero- 
magnetic surveys are  concentrated i n  an  a l luvia l  basin, where only 
Quaternary sediments are exposed. However, a camplicated sequence of 

-Paleozoic and Mesozoic sedimentary rocks plus mafic igneous rocks crop 
out on the surrounding h f l l s .  Early s m a r i e s  of the geology of the 
area r e re  included i n  Smith (1913), and Smith and Mertie (1930). More 
recent sunmaties by Tail leur and Snelson (1966), TaiZleur and others 



(1967), Snelson and Tailleur (1968),  and Tailleur (1969) have empha- 
sized the complex geology and thrusting relationships which m y  be 
recognized by separating the Paleozoic and Mesozoic rocks in to  dis- 
t inct  depositional and tectonic sequences. Preliminary interpreta- 
tion of the geophysical anomalies does not require an understanding 
of these sequences, but a brief description of the sedimentary and 
fgneous lithologies and of the regional geologic structure is de- 
sirable. 

DeVOIIian rocks are the oldest rocks identified i n  the area and 
also comprise the largest  outcrop area on the geologic map i n  figure 
4. They crop out along most of the southern and western rim of the 
valley and a re  also present east  of the h i l l s  on the eastern side of 
the valley. Thus they almost surround completely the surveyed area. 
They may be conveniently divided into two units: the predominantly 
carbonate Baird Group of probable Devonian and older age, and the pre- 
domfnantly c fas t i c  Endicott Group of Late Devonian and Early Mississip- 
pian age. The c las t i c  group varies i n  composition from shale to  con- 
glcinerate and includes minor amounts of carbonate. The Baird Group 
has i n  many places been thrust  over the Endicott Group, and many of 
its outcrops have been considered allochthonous (Tailleur and others, 
1967). A s  the predominant rock uni t  i n  the mapped area, these rocks 
are probably the country rock that  surrounds the c a s e s  of the geo- 
physical anomalies. 

Mississippian carbonate rocks of the Lisburne broup crop out i n  
parts of the mapped area. The beds probably are not more than half a 
mile thick but they are present on both sides of the valley. Their 
areal  extent is small and their  physical properties probably do not 
d i f fer  significantly from those of the Devonian sediments. 

The mapped area a lso  includes on i t s  east side a narrow outcrop 
of post-Mississippian sedimentary rocks. The oldest are same cherts, 
shales and limestones, which appear t o  belong t o  the Triassic Sublik 
Formation and possibly t o  the Permian Siksikpuk Formation. Overlying 
these sedbents is  a narrow, discontinuous s t r i p  of Cretaceous gray- 
wackes and mudstones which may belong to  the Okpikmak Formation. The 
limited exposures, and the probable small contrast i n  physical proper- 
t i e s  suggest that  these Mesouric sedimentary rocks have l i t t l e  geo- 
physical importance i n  the mapped area. 

The youngest sedimentary unit  mapped near Moatak Village are sedi- 
ments of Quaternary age, which cover most of the area &ere geophysical 
data are available. No sediments with ages intermediate betmen Cre- 
taceous andQxaternaryhave yet been observed i n  the reconnaissance,geo- 
logic mapping i n  the area. Hoever, the geophysical data strongly 
suggest that  older Cenozoic sediments may locally underlie the alluvial  
cover. Such rocks were mapped i n  the Selawik lowlands about 100 miles 

t o  the southeast (Patton and Miller, 1968), and they may have been 
observed a t  other local i t ies  abaut 100 miles northwest and southwest 
of the Noatak Valley (Campbell, 1966, and Hopkins, 1959). The ex- 
posed Quaternary sediments are largely a l luvia l  with limited amounts 
of ta lus  and glacial  debris. The area was covered by glaciers in the 
mid-Wisconsin (Coulter and others, 1965).. Thaw lakes and pingos now 
indicate the presence of much perenially frozen ground, and ice wedges 
may comprise a significant proportion of the upper thousand feet  of 
the Quaternary section (Lachenbruch, 1966). 

Mafic volcanics and intrusives fonn the f inal  rock unit  of the 
geologic map, and may also be the most geophysically significant unit. 
These rocks form most of the h i l l s  on the eas t  side of the valley. 
South of the El i  River intrusive rocks varying in composition from 
diabase and gabbro t o  serpentinite predominate, but fine-grained vol- 
c a n i c ~  are also present. Traces of metallic minerals have been found 
i n  some specimens, and one local inhabitant told Barnes that  he had 
heard of a chromite occurrence near Asik Plountain. However, the Loca- 
t ion was not known, and the report is  nacoafirmed. 

North of the E l i  River the proportion of fine-grained and chemically 
altered intrucrive rocks is larger than sauth of the river, but gabbroic 
intrusions are also present. Qesicularity is  also greater north of th i s  
river,.-and pillow basalts and cherts are part  of the igneous complex. 

The distribution of the various lithologies i n  the mafic assem- 
blages of northwest Alaska suggests that  many of these assemblages could 
be layered sequences. In the rocks east  of the Woatak Valley serpen- 
t i n i t e s  are most abundant along the southwest edge of the outcrop, and 
extrusive rocks and cherts predomfuate on the east and north sides of 
the outcrop. I n  some places the contacts of the rnafic rocks appear t o  
be nearly conformable with some adjacent sedimentary rocks. 

A potassium-argon date of a hornblende-bearing intrusive f m d  near 
Asik Mountain suggested that  the igneous rocks have an age of about 
315+110 million years, with the relatively high uncertainty caused by 
a low potas&um content. Eovever, igneous rocks which Tailleur considers 
the same as those i n  the mapped area crop out extensively along the south 
edge of the DeLong Mountains. Eorublende-bearing phases from two widely 
separated local i t ies  there have been dated 148+30 and 16C4-40 million 
years (3. B. Von Essen, personal c m i c a t i o a ,  1968). 

Most of these mafic rock assemblages i n  the northwstern Brooks 
Range appear t o  be included i n  sequences o r  tectonic units that  are 
allochthonous. The contacts of the igneous rocks i n  the mapped area 
have not been observed, but geologic mapping suggests that  these igrteom 
rocks are  included along with the Baird 8nd Lisburne groaps, i n  one o r  
two tectonic units  that have been thrust  over rhe adjoining B d i c o t t  
Group and other rocks (Figure 4). 



Large thrust  sheets are the dominant structural  feature of northern 
Alaska, and Tailleur (1969) has estimated that  the total displacements 
may have exceeded 100 miles (100-175 lon). Dafomation and di f ferent ia l  
erosion of these thrust  sheets make the mapped geology d i f f i cu l t  t o  
interpret  without detailed geologic mapping. In  the vicinity of these 
geophysical surveys, the structural  grain trends southwest. Worthwest- 
ward (beyond the map), the outcrop patterns seem t o  bend toward the west 
and northwest and suggest a small oracline or syntaxas between the south- 
west trends a t  th i s  end of the DeLong Mountains and the north-trending 
Lisburne Hills  on the westernmost coast. Similarly, the arcuate outcrop 
of Devonian rocks around the Noatak Valley and the presence of younger 
rocks on the inside edge of t h i s  arcuate outcrop could suggest a north- 
ward plunging synclinorium d t h  the river near i t s  center. Examination 
of the poorly-located 1958 aeromagnetic profiles across the valley sug- 
gested t o  Tailleur that  the mafic rocks extend beneath the r iver  valley, 
where they a lso  seemed t o  have an arcuate boundary that  could be con- 
sidered subparallel t o  the bordering Devonian rocks. This evidence 
supported h i s  belief that  the mafic assemblage and the adjohing sedi- 
mentary rocks of the Baird Group could a l l  be part of an allochthonous 
unit  which had been deformed in to  a synclinorim that  now underlies the 
river basin. 

Physical properties of the rock units 

Measurements of physical properties such as density, magnetic sus- 
cept ib i l i ty  and remanent magnetism can be a valuable aid i n  quantitative 
geophysical interpretation. However, geophysicists working near the 
Noatak Valley have not yet been able t o  obtain a good sample collection. 
A few specimens from along the r iver  and from geologic mapping provide 
some information although the collection primarily represents the variety 
of rock types instead of average physical properties. 

Densities of about 100 specimens were measured by comparing the 
weights i n  a i r  and water. Adequate samples were not available for some 
rock units, and estimates of thei r  densities must be based on data from 
other areas. The resul ts  of the measurements made on samples from the 
area covered by the Noatak map are l i s ted  i n  the following table: 

DENSITIES OF ROCR SPECIMENS FRW THE VIClMTY 

OF THE LBWER NOATAK V U  

Predominant Number of Efeasured densities, g / d  
Geologic Age Rock Unit rock type specimens Minimum Maximum Average 

rocks Gabbro, etc. 
Jurassic? South of E l i  8. 

30 2.46 3.32 2.93 

ic rocks Volcanics, etc. 42 
North of E l i  R. 1.95 3.05 2.64 

Triassic Shublik Fm, etc. Shale 6 2.43 2.77 2.61 

Devonian Baird Gp. Carbonates 35 2.47 2.90 2.67 

Devonian Endicott ~ p .  Clastics 6 2.60 2.88 2.70 

Missing from the table are data on the  Cenozoic sediments, the 
Cretaceous rocks, and the Mississippian Lisburne Group. Density 
measuremenrs of the l a t t e r  two were smmarized i n  a previous report 
which described the gravity f i e ld  near Cape Thompson approximately 
100 miles northwest of the present survey (Barnes, 1965). There, 11 
Cretaceous specimens had an average density of 2.70 gm/cnP, and 42 
Mississippian specimens had an average density of 2.69 gm/cd. These 
densities are very close t o  the sedimentary-rock densities i n  the pre- 
vious table. The average density for  the Triassic rocks i n  the table 
is  considered to  be anomalous and the resul t  of a small, unrepresenta- 
t ive  sampling; higher densities were measured for  similar Triassic 
rocks from the vicinity of Cape Thompson. The 2.67 g m / d  density 
used fo r  caputa t ion of the simple Bouguer anomalies thus appears t o  
be within *0.03 g m / d  o f  the average densit ies fo r  a l l  the Paleozoic 
and Mesozoic sedimentary rock units within the Noatak Valley. 

The igneous rocks south of the E l i  River where gabbroic intrusive 
rocks predaminate have the highest average density of 2.93 gm/c3. 
Furthewore, the sampling included seven altered o r  vesicular specimens, 
and i f  these a re  omitted, the average density is 3.04. I f  only the 
plutonLc gabbros are considered, the density is s t i l l  higher. An aver- 
age of 3.10 g/cc based on an i n i t i a l  sampling of 14 specimens was used 
i n  the interpretation. The increased proportion of vesicular extrusive 
rocks and other nonplutonic rocks north of the El i  River accounts for  
the lower average density of the specimens from th i s  part  of the msfic 
c o ~ l e x .  However, the density r a g e  i s  very large because it p r imr i ly  
represents the large variety of rock types, and most of the samples came 
from a traverse acrose the lower third of the d t .  Elsewhere intrusive 
rocks predominate i n  the upper part  of the  unit. I f  the samples are 
weighted i n  proportion to  thei r  abundance i n  outcrop, the average density 
would probably be betwaen 2.80 and 2.90 gm/cn?, which i s  greater than 
that  of the s e d h n t a r y  rock units but not as high as  that  of the chiefly 
plutonic rocks south of the river. 

The densitg of the Cenozoic sediments which cover the valley floor 
is perhaps the most d i f f i cu l t  t o  estimate. Ice wedges may be abundant 
i n  the upper 2,000 feet ,  and densities as low as 1.40 gm/cn? were estim- 
ated for  the frozen portions of the Gubfk Formation in  the Naval Petro- 
leum Reserve ( W l s m ,  1952). Water-saturated recent sediments may range 
between 1.3 t o  2.5 gm/& depending on the i r  composition and degree of 
compaction. I f  great thicknesses are involved, densities of 2.1 t o  
2.3 gm/cu? are  probable, espectally i f  the section includes Tertiary 
deposits. 

The specimens were too small and too limited i n  number for  a sampling 
of magnetic properties, so a susceprlbil i ty of 0.0045 cgs fo r  the mafic 
rocks was assumed for  the interpretations. Frelirainary tests using other 
values did not provide such easy f i t s  to the observed aeromagnetfc data, 





of the mafic outcrop is also consistent with a steep or inverted 
eastern edge of the intrusive. A fa i r ly  definite conclusion of both 
the gravity and menetic data i s  that the largest proportion of the 
studied mafic mass i s  west of the outcrop and beneath the sanrmpy floor 
of the valley. Hmver ,  more data north of the surveyed area could 
define the extent: of other mafic bodies which may be either within 
the area of mafic outcrop or  similarly located primarily beneath the 
valley f i l l .  

The shape of the magnetic ccontours also suggests that the top of 
the mafic mass may plunge t o  the northwest and be several miles deep 
beneath Noatak Village. Another arm of the magnetic anomaly extends 
northward and probably f o l l m  the outcrop of the mafic rocks. No 
gravity anomalies of comparable positive magnitude have been measured 
in the northern part of the mapped area (Barnes, 1967) which suggests 
the absence of similar thick, mafic masses north of the main intrusive. 
However, another explanatton for  th is  absence is  the density decrease 
and vesicularity increase of the mafic rocks, which is suggested by 
the limited sampling i n  the northern part of the mapped area. Purther- 
more, the density of gravity stations is so low that other anomalies of 
similar magnitude and areal extent could have been missed by the avail- 
able survey data. Indeed, considerably north of the mapped area one 
gravity measurement gave a Bouguer anomaly of -17 mgal on a lake a t  the 
head of Sisiak Creek (spot marked "High" i n  Figure 1) where surrounding 
measurements north and south of the s t a t i m  vary between -40 and -50 
mgals. Mafic rocks a re  believed t o  crop out on each side of the station. 
More geophysical data might locate another large anomaly. I n  spite of 
these possibilft ies,  Barnes believes that tlm positive anomaly i n  the 
southern part of the Noatak Valley represents a very thick autochthonous 
gabbroic intrusion, but that most of the other exposed mafic rocks are 
thinner and that many could be allochthonous. 

The gravity low is a h s t  as  pronounced as the gravity high, but 
the magnetic profiles across it are almost featureless except for  a 
gentle slope and curvature caused by the regional gradient and the 
nearby intrusive. This lack of magnetic re l ief  shows that  the under- 
lying rocks are nonmagnetic and thus eliminates several possible causes 
of gravity lows, such as: s i l i c i c  intrusives, most altered mafic rocks, 
very vesicular extrusive rocks, and thick deposits of volcanic ash. The 
most probable remaining cause for the gravity lov is a small basin f i l l ed  
with recent sediments. The to ta l  negative anomaly has a magnitude of 
about 50 mgals d l c h  could be explained by about 3 km (2 miles) of 
sediments with a density of 2.27 plcn? or 2 km (less than 1% miles) 
of sediments with a density of 2.07 g m / d .  The former density was 
used t o  calculate the two-dimensional cross section i n  figure 5. A 
large proportion of i c e  wedges i n  an upper layer might lower its 
density t o  1.4 gm/cld, but the earth's geothermal gradient would prob- 
ably res t r i c t  the thickaess of sucb a layer t o  about 300 m, &ich would 

cause only a gravity anomaly of about 25 mgals. Quaternary sediments 
could be thick enough t o  cause the whole anomaly, but an underlying 
layer of l a t e  Tertiary sediments seems probable. 

The gravity data are not sufficiently abundant t o  adequately de- 
fine the att i tude of the b a s i n g ~  boulldartes. Figure 5 suggests that  
the basin partly overlies the intrusive and that there may be an inter-  
mediate layer of Paleozoic or  Mesozoic sediments. One consequence of 
th is  close proxfmity of the intrustve is that the att i tude of its 
southwest boundary must a lso  influence any gravitational calculations 
concerning the att i tude of the adjacent boundary of the sedimentary 
basin, A real. e f h r t  was made t o  obtain a profile of closely spaced 
gravity stations along S e v i s a  Slough, where local variations in gra- 
dient might have revealed a faulted boundary of eitber the sediments 
or  the intrusive rocks. However, the limited number of station& which 
were obtained suggest that the gradient between the high and the low i a  
remarkably constant and that both the intrusion and sedimentary basin 
have gently dipping boundaries. Even f e m r  stations are available for  
interpreting the att i tude of the basin's southwest side, but the prox- 
imity of low gravity measurements t o  outcrops of deuse Paleozoic sedi- 
ments suggests that th i s  contact must be significantly steeper, and 
may represent a fault. The magnetic data suggest that the intrusive 
extends nor th~s tward  as f a r  as Noatak Village, so the presence of th i s  
underlying mass probably explains the contours on the north side of the 
gravity low. The recent sediments may extend northward across the under- 
lying mafic rocks and into  the upper Noatak Valley. Detailed data from 
the m a t  side of the valley would provide much additional isformation 
concetning the form and extent of the postulated sedimentary basin. 

Tectonic conclusions 

The gravity anomalies i n  the Roatak Valley and the steep gradient 
that  separates them represent a pair  of geologic structures that  must 
be very thick i n  canparison with similar features that have been observed 
by gravity surveys in  Northem Alaska. The proxfmity of the two anoma- 
l i e s  emphasizes the gradient between them, ht may be largely a geophys- 
i ca l  coincidence. Various types of processes &ich might cause a genetic 
relationship between the cauaes of the two anamalies have been considered, 
but there are good argmnentaagainst most processes nhich might cause such 
a relationship. TBe mafic intrusion must have occurred a few hundred 
million years before the subsidence which caused the sedimentary basin, 
but it might have l a te r  localized the crustal  stresses which caused the 
subsidence. However, both anomalies occur a the western end of the 
Brooks Range, where complicated discontinuities and flexures of geologic 
and geophysical trends suggest a complex history of geologic stress. 
Perhaps it is  easier t o  tentatively assume that much broader s t ress  
patterns localized two very different types of tectonic a c t i d t y  a t  
two to ta l ly  different periods in the earth's history. Further study 



of other geophysical anomalies i n  a broader area around the lower 
Noatak Valley might thus provide a better insight in to  the processes 
that  caused the two unusual geophysical anomalies. For example, 
scattered gravity measurements i n  the area outside the mapped area 
have already revealed gradients as  steep as those in  the lower Noatak 
Valley. However, the magnitude of the anomalies that  the gradients 
represent cannot be dete-ned without the use of vehicles which can 
be used t o  obtain gravity data away from the water bodies. 

The thickness of the crustal  section represented by the gravity 
anomalies and especially the probable %mile thiclaress of the mafic 
intrusion raises other questions concerning thei r  presence i n  an area 
where geologic mappiag (Tailleur, 1969) suggests that  most mafic com- 
plexes are  th ln  and allochthonou8, A wide be l t  of m f i c  outcrops i n  
the southern DeLong Mountains appears t o  be lithologically similar to 
those which crop out on the east  side of the Noatak Valley, although a 
single radioactive age meaeurement suggests that the Noatak gabbro may 
be older. Gravity measurements over the northern outcrops have not re- 
vealed any highs comparable t o  that  i n  the Noatak Valley, although most 
stations are not d i rect ly  on thefr outcrops. However, the l M t e d  data 
suggest that these northern m f i c s  are either thinner o r  less  dense. 
Density measurements i n  the northern part  of the mapped area suggest 
that  both conclusions are possible. Although the available geophysical 
data strongly suggest that  the intrusive i n  the Noatak Valley is autoch- 
thonous, the limited data elsewhere i n  the &Long Mountains do not re- 
s t r i c t  or l imit  i n  any way an allochthonous structure f o r  &LC outcrops 
there. 

Sedimentary basins and lmge mafic intrusions have considerable 
economic importance i n  some parts of the world and l i t t l e  economic sig- 
nificance elsewhere. N o  exposures of economic all^ imortant  rocks have 
been observed around the ~ o i t a k  Valley, but the &oph;sical data do 
suggest that  the largest  parts of both the sedimentary basin and the 
intrusive are covered by alluvium. Additional, more definit ive surveys, 
might ~ r o v i d e  further evidence concerning any possible economic fm- 
portance of the geophysical anomalies. 
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