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AEROMAGNETIC DATA AND INTERPRETATION I 
In 1975 the  U.S. Geological Survey acquixed addi- 

t l ona l  aeromagnetic data  t o  f i l l  the gap i n  the  1973 
survey. This 1975 data block covers the rectangular 
area l a t  62O30' t o  63O N. and long 151'45' t o  152'30' W. 
Both data  s e t s  were col lec ted along north-south f l i g h t  
l i nes ,  the  1973 t raverse  a t  i n t e rva l s  of 1.2 km the 
1975 a t  1.6 km. The f l i g h t  a l t i t u d e  was a nominal 
300 m above the ground. Compilation was originally i n  

I the  form of 30- by 15-minute quadrangles a t  a scale  of 

1:63,360: these quadrangles have been combined and re- 
duced t o  form the  present map. The contour in t e rva l  
i s  10, 20, 100, o r  500 gammas, depending on the steep- 
ness of local  gradients i n  the  Ear th ' s  magnetic f i e ld .  
Before the map was contoured, a regional f i e l d  (up- 
dated IGRF, 1965) was removed from the  data  by com- 
puter and 5,000 g m a s  a r b i t r a r i l y  added t o  a l l  values. 

The local  topographic r e l i e f  f o r  the  northern p a r t  
I of the map area  and the west ha l f  i s  very large ,  ex- 

ceeding 4,000 m a t  Mount Foraker on We north border 

I of the quadrangle and cnmnonly exceeding 1,000 m 
throughout hal f  the area.  The fixed-wing a i r c r a f t  

I used f o r  the survey flew approximately 300 m above 
the ridqe c r e s t s  and descended onlv as f a r  as sa fe ty  
permitted i n t o  the  intervening valleys.  Continuous 
recording a l t imeter  data  a m  avai lable  fo r  each t r a -  
verse. Because the rocks making up the  topographic 
fea tures  of t h i s  map area are  not i n  general highly 
magnetic, the high r e l i e f  does not cause loca l  mag- 
n e t i c  anomalies due t o  topography. The few excep- 
t ions  are  spec i f i ca l ly  described under "Rock un i t s .  " 

The magnetic anomalies and pa t t e rns  on the mag- 
n e t i c  map a re  caused by var ia t ions  i n  the amount of 
magnetic minerals, commonly magnetite, i n  the  vari-  
ous rock un i t s  and are  therefore  c losely  r e l a t ed  t o  
geologic fea tures .  The magnetic anomalies i n  the 
map area  a re  caused by igneous rocks, both plutonic  
and volcanic,  by serpentinized ultramafic rocks, and 
by the  contact-metamorphosed rocks i n  the  metmr- 
phic aureoles of ce r t a in  plutons. 

The aeromagnetic in t e rp re t a t ion  map (sheet 2) was 
compiled by the  following procedure: a preliminary 
in t e rp re t a t ion  map was constructed using only the  
magnetic map and not r e fe r r ing  t o  the  geologic map; 
the in t e rp re t a t ion  was then compared with the  geo- 
logic  map and refined by modification of boundaries 
and the addition of a few more anomaly boundaries 
and in terpre ted f au l t s .  A t  t h i s  l a t i t ude ,  bound- 
a r i e s  between magnetic and r e l a t ive ly  nonmagnetic 
rock un i t s  are  i n  general located on the flanks of 
the magnetic anomalies, approximately a t  the steep- 
e s t  gradients.  The aeromagnetic in t e rp re t a t ion  map 
contains many such in terpre ted boundaries drawn , 

around cha rac te r i s t i c  magnetic anomalies. In addi- 
t i on ,  a few boundaries a re  drawn t o  separa te  re la-  
t i ve ly  f l a t  magnetic areas from ra the r  i r r egu la r  
areas. Some of these in terpre ted boundaries corres- 
pond approximately t o  mapped geologic contacts shown 
on the generalized geologic map. Other boundaries 
may represent rock uni ts  t h a t  have not ye t  been 
located by geologic mapping. Many of the boundaries 
are concealed by extensive Ter t iary  and Quaternary 
a l l u v i a l  deposits,  pa r t i cu la r ly  i n  the  northwestern 
and southeastern p a r t s  of the area  and i n  the  broad 
r i v e r  valleys of the cen t r a l  pa r t .  In general,  these 
boundaries are believed t o  be exposed a t  the  top sur- 
face of the bedrock. Iang l i n e a r  magnetic bound- 
a r i e s  t h a t  may t runcate  o ther  magnetic fea tures  are  
in terpre ted as f a u l t s  and are  so  indicated on the  
in t e rp re t a t ion  map. Minor discrepancies between 

mapped geology and aeromagnetic in t e rp re t a t ion  a re  t o  
be expected a t  this map sca le ;  they may a r i s e  from 
e r ro r s  i n  a i r c r a f t  locat ion,  from the semiquantitative 
nature of the magnetic in t e rp re t a t ion ,  and from the  re- 
connaissance nature of the geologic mapping. 

Certain magnetic lows on the map are  in terpre ted t o  
be the r e s u l t  of reverse remanent magnetization of the  
associated volcanic,  p lu tonic ,  and metamorphic rock 
un i t s ;  they are  indicated by a subscr ip t  cap i t a l  l e t t e r  
"R." These lows are  r e l a t ive ly  i so l a t ed  and are  con- 
sidered t o  be below the  local  background level  of the  
magnetic f i e l d ,  which on t h i s  map is s e t  a r b i t r a r i l y  
a t  5,000 ganunas. Other magnetic laws, pa r t i cu la r ly  
those on the nor th ,  nor theas t ,  and northwest s ides  of 
the major magnetic highs, a r e  produced by edge e f f e c t s  
and have nothing t o  do with reverse remanent magnetiza- 
t ion .  

In the following sec t ions ,  the magnetic expression of 
the various rock uni ts  i s  discussed. 

ROCK UNITS 

Volcanic rocks 

A number of small  masses of volcanic rocks of various 
ages are  exposed i n  the  Talkeetna quadrangle. Comnanly 
these volcanic un i t s  a re  associated with magnetic anoma- 
l i e s ,  but  not a l l  such masses produce anomalies. 

In the northwest corner of the map a rea ,  a discontinu- 
ous l i nea r  magnetic high is associated with a p i l l a r  
basa l t  un i t  along the northwest s ide  o f  the  Denali 
f au l t .  A few anomalies i n  the  e x t r e r  northwest corner 
whose sources are  concealed beneath Quaternary sediment- 
ary deposits a re  in terpre ted t o  be caused by volcanic 
rocks but  could be caused by plutonic  rocks. S ix  anoma- 
l i e s  no more than 12 km southeast  of the Denali f a u l t  
are  in terpre ted t o  be caused by volcanic rocks, but two 
of these anomalies are  not associated with mapped ex- 
posures of such rocks. 

In the  extreme northeast  corner of the  quadrangle, a 
d i s t i n c t  magnetic l o w  (VR) i s  associated with an area  
of volcanic rocks. These rocks must have reversed 
remanent magnetization t o  explain the  sharp low. 

~t Happy River Valley i n  the  southwest corner of the 
a rea ,  exposures of Ter t iary  volcanic rocks provide an 
explanation f o r  a t  l e a s t  two small magnetic highs. The 
larger  high underlying the e n t i r e  valley i n  t h i s  area  
i s  believed t o  be caused by a concealed source, probably 
a g r a n i t i c  pluton (Pc2). 

Two l inea r  magnetic highs (Vl , one about 40 km long, 
a re  recorded i n  the north center  of the  map area. The 
source of these anomalies i s  unknown, but  t h e i r  form 
indicates  a s teeply  dipping tabular  mass of magnetic 
rocks, possibly a dike or a s i l l  and a l so  possibly a 
th in  layer of volcanic rocks. The country rocks here 
are  nonmagnetic graywacke, a r g i l l i t e ,  and shale  of 
Ju ras s i c  and Cretaceous age and s t r i k e  generally north- 
e a s t ,  p a r a l l e l  t o  the Denali f a u l t  i n  t h i s  area.  Sim- 
i l a r  anomalies (labeled VCl are  seen a t  the  south 
center of t he  a rea ;  one is about 25 km long. These two 
anomalies vary i n  s t r i k e  by about 60° but  are  near the 
southeast  margin of the  b e l t  of Ju ras s i c  and Cretaceous 
rocks (see sect ion on concealed magnetic rocks of the 
southeast  corner) and are  approximately p a r a l l e l  with 
the  nor theas t -s t r ik ing south margin of the graywacke 
b e l t .  Although the source of these anomalies i s  con- 
cealed, the depth t o  source i s  i n  general estimated t o  
be no greater  than 500 m below the surface and there- 
fore possibly a t  the u n c o n f o d t y  below the Ter t iary  



i sedimentary deposits and a t  the  top of the  Jurass  c 
and Cretaceous graywacke (8. L. Reed, wri t ten  co un., 
1978, estimates t h a t  the Ter t iary  rocks here may be 
th i cke r  than 500 m ) .  The cause of these  l i nea r  north- 
ern and southern s e t s  of anomalies may be the  same and 
seems t o  bear some re l a t ion  t o  the  regional s t ruc tu re  
of t he  graywacke basin a s  a whole. 

Other volcanic rocks in terpre ted t o  be present i n  
the  subsurface of the  southeast  corner are  discussed 
i n  the  l a s t  section. 

ultramafic rocks 

Serpentinized ultramafic rocks c o m n l y  produce 
large  aeromagnetic anomalies because secondary mag- 
n e t i t e  Bevelops i n  such rocks i n  the process of ser- 
pehtinieation. A l l  known ultramafic rocks i n  t h i s  
area  cause aeromagnetic anomalies, labeled "U" on 
the  in t e rp re t ive  map. 

Anomaly U1, i n  the northwest p a r t  of the map area ,  
is  c l ea r ly  associated with a mapped ul t ramafic  body. 
The anomaly is on s t r i k e  with a small high 5 km 
nor theas t ,  a l s o  t en ta t ive ly  in terpre ted a s  caused 
by se rpen t in i t e .  

A s e r i e s  of three  magnetic highs, U 2 ,  Uj, 04, con- 
e c t  severa l  i so l a t ed  areas of exposed ultramafic 
rocks and indicate  t h a t  they may form a more contin- 
uous rock uni t .  Anomaly Ug,  composed of both mafic 
and ultramafic rocks, has wide gradients  extending 
3 t o  4 km southwest of any exposed mafic o r  u l t r a -  
mafic rocks mapped1 the anomaly form and the gradients  
suggest t h a t  a large  mass is present  i n  the  subsurface. 
The measured magnetic s u s c e p t i b i l i t i e s  of s i x  samples 
from this-  ock mass range from 3.38 x t o  5 8.60 x 10 ernu/nn3 and average 5.40 x 10 3. Corres- 
ponding dens i t i e s  fo r  the s i x  samples range from 
2.46 t o  2.77 g/m3 and average 2.57. The magnetic 
s u s c e p t i b i l i t i e s  a re  large and help explain the  am- 
p l i tude  of magnetic high U-,. The dens i t i e s  are  low 
and indicate  a marked degree of sexpentinization. 

Because podifom chramite i s  associated with these 
ultramafic rocks (Reed and others ,  1978). the  aero- 
magnetic da ta  indicate  addi t ional  areas t o  prospect 
f o r  c h r d t e .  

In t rus ive  rocks 

Many plutons of Late Cretaceous and Ter t iary  ages 
(Reed and Lanphere, 1973) cut the  layered rocks of 
t he  Talkeetna quadrangle. Most of these in t rus ive  
rocks must be e s sen t i a l ly  nonmagnetic because the 
associated magnetic f i e l d  is comaonly a s  smooth a s  
t h a t  over the nonmagnetic layered rocks. Some of 
these nonmagnetic plutons are local ly  rimmed by 
contact-metamorphosed country rocks t h a t  are  mag- 
n e t i c  (see following sect ion)  and t h a t  a t  some 
places  provide an out l ine  defining the  approximate 
posi t ion of the  pluton ( fo r  example, the  pluton a t  l a t  
62'25' N., long 152"401 W. and pluton P4). These 
approximate posi t ions  a re  shown as  dashed l ines  on 
the  in t e rp re t a t ion  map, which out l ines  the two ex- 
posed plutons i n  the  west hal f  of the  map and an 
in fe r r ed  t h i r d  concealed pluton (PC) i n  the south- 
e a s t  p a r t  of the  cen t r a l  map area  ( l a t  62'15' N., 
long 151°00' W . )  . 

In the  west ha l f  of the  map area,  a s e r i e s  of small 
plutons (PI) o r  small areas within plutons (P ) dis- 1 
play small subcircular  magnetic anomalies. Slnce two 
of these  anomalies (one a t  l a t  62'32' N . ,  long 
152'10' W. and one l a t  62'30' N . ,  long 152O30' W.) 
occur over known mafic phases of the  pluton, many o r  
a l l  of the anomalies may indicate  the presence of such 
phases. A group of three  such anomalies i s  associated 
with the  Kichatna plutons,  a c lus t e r  of granodiorite 
masses i n  the h i l l s  between the  Kichatna River and the  
Happy River. The magnetic pat tern  near these plutons 
is one of m y  small l oca l  closures;  and t h i s  area of 
i r r egu la r  magnetic f i e l d  is in terpre ted t o  indicate  
a concealed larger  pluton (PC1). 

Near the west edge of the map a t  l a t  62'30' N . ,  a 
small in t rus ion of biotite-pyroxene gabbro corresponds 
i n  location with a much broader c i r c u l a r  magnetic high 
(Pa) ,  whose marginal gradients indicate  outward-dip- 
ping contacts of a much l a rge r  concealed mass. This 
pluton displays copper mineralization (Reed and o the r s ,  
1978). 

In the northwestern p a r t  of the  map area ,  a s e r i e s  
of magnetic highs (P3) are  associated with ce r t a in  
small gabbro and quar tz  d i o r i t e  dikes.  Where the  mag- 
n e t i c  plutons form topographic highs,  proximity of 
magnetic rocks t o  the a i r c r a f t  accentuates the anoma- 
l i e s .  

Pluton Pq, though i t s e l f  nonmagnetic, is out l ined 
by various magnetic anomalies produced by severa l  
causative rock types and is associated with severa l  
kinds of mineralization ( t i n ,  s i l v e r ,  beryllium) . 

Three magnetic highs (P5) shown i n  the north center  
of the  aeromagnetic map are  associated with small  
plutons t h a t  appear t o  be somewhat d i f f e ren t  from the  
surrounding l a rge r  plutons. 

Concealed plutons may be inferred from severa l  d i f -  
f e ren t  kinds of evidence. I f  a pluton is magnetic with 
near-surface extension, it may give r i s e  t o  an area  of 
i r r egu la r  magnetic f i e l d  (pluton Pel!. Or a body o r  
bodies may produce a broad anomaly wlth wide marginal 1 
gradients t h a t  i nd ica t e  a source a t  depth below the 
surface.  Anomalies PC2, PC3, and PC4 i n  the  southwest 
p a r t  of the  quadrangle are  of t h i s  type; judged by the 
width of the magnetic gradients ,  t he  sources of PC2 
and PC. a re  a t  a depth probably no g rea te r  than 2 km; 
the source depth of  PC3 is somewhat deeper, though con- 
tinuous with PC2 and PCj. Another kind of evidence 
fo r  a concealed pluton 1s a magnetic anomaly caused by 
contact-metamorphosed country rocks (see following sec- 
t i on )  . For example, anomalies MR2 and MR3, associated 
with pluton P a re  good supporting evidence f o r  the  
existence of &is pluton, independently inferred from 
its associated broad magnetic high. Magnetic anorna- 
l i e s  such as MRq and the severa l  anomalies labeled MRf 
indicate  concealed subsurface plutons i n  t h i s  way. A l l  
of these concealed plutons may be of economic i n t e r e s t  
because of the  high metal content i n  stream-sediment 
and pun-concentrate samples col lec ted i n  some of these 
areas (Curtin and o the r s ,  1978a,.1978b). 

Other possible concealed plutons are  discussed i n  the 
sect ion dealing with concealed rocks of the southeast  
corner. 

Contact metamorphosed sedimentary rocks 

Riming many of the  plutons t h a t  in t rude the  cen t r a l  
b e l t  of Ju ras s i c  and Cretaceous graywacke and a r g i l l i t e  
are  magnetic anomalies over the adjacent layered rocks. 
On the  map, such features  are  especia l ly  v i s i b l e  i n  the 
northeaet p a r t  of the quadrangle and i n  the  western 
th i rd .  Most of these anomalies a re  lows (labeled MR) 
and therefore  thought t o  be caused by rocks with re- 
verse remanent magnetization. A few anomalies a re  
highs (labeled M ) .  Examination of th in  sect ions  from 
rocks associated with ce r t a in  of these magnetic anoma- 
l i e s  d isc loses  graywackes and a r g i l l i t e s  contact-meta- 
morphosed t o  b i o t i t e  and andalusite grades of metamor- 
phism. Heating experiments by C. S. G r o d  indicate  
t h a t  pyrrhot i te  i s  the only s ign i f i can t  ferromagnetic 
mineral present.  Examination of polished sect ions  d is-  
closes abundant pyrrhot i te  ( t o  5 percent by volume) in  
the samples but  no appreciable amounts of  o ther  opaque 
minerals. Measurements of magnetic proper t ies  from 
or iented metamorphosed graywacke samples yielded re- 
versed remanent magnetizations of about 5 x 15 4emu/cm3 
and magnetic s u s c e p t i b i l i t i e s  of about 5 x 10 5emu/cm3; 
the  s t ronger  reversed remanent magnetization indicates  
t h a t  large  rock masses of t h i s  mater ia l  w i l l  cause 
aeromagnetic lows. I t  i s  believed t h a t  the o r ig ina l  
su l f ide  i n  the  graywackes i s  py r i t e  (FeS21 and t h a t  
contact metamorphism has local ly  a l t e r e d  the  py r i t e  
t o  py r rho t i t e ,  causing development of the remanent 
magnetization in  these rocks. 



Malor magnetlc lows wzth i r r e g u l a r  ou t l i ne  t h a t  range 
from 10 t o  25 km i n  maximum dimension a re  recorded 
throughout t he  cen t r a l  a rea  of Ju ra s s i c  and Cretaceous 
graywackes, but these anomalies a r e  not adjacent t o  any 
large  exposed masses of p lu tonic  rocks. Thin sec t ions  
from two of these anomalous areas  (Mgl! M R 2 )  i nd i ca t e  
metamorphism of t h e  graywackes t o  b i o t l t e  grade ox 
higher. These magnetic rocks a r e  taken t o  be the  pro- 
duct of contact  metamorphism whose causative p lu tonic  
rocks are  concealed a t  relatively sha l l av  depth 
(1-3 km) beneath the  surface .  Such areas  may be favor- 
able f o r  prospecting f o r  gold deposi t s .  

Magnetic highs associa ted  with contact-metamorphosed 
rocks occur i n  t h e  southwest corner of the  a r ea  of the 
aeromagnetic map. The r idge  south of Johnson Creek 
(anomaly M1 on south edge of map) is composed of meta- 
morphosed graywacke ( b i o t i t e  zone) associa ted  wlth 
s eve ra l  ground magnetic anomalies caused by magnetic 
rocks a t  t he  surface .  Anomaly M2 ( l a t  62'15' N . ,  long 
152-50' W . )  i s  of i n t e r e s t  because the  anomaly on the  
opposite (southeas t )  s ide  of t h i s  small  pluton i s  
reversed. 

On t he  southwest end of reversed anomaly MR1 and the 
e a s t  end of reversed anomaly MR2,  t he  magnetic rocks 
a r e  metamorphosed graywacke of the  b i o t i t e  and anda- 
l u s i t e  zones, respectively.  Anomaly MR3 is considered 

I t o  have the  same cause a s  Ma, namely, a concealed 
pluton (PCq) a t  shallow depth. A t  t he  north end o f  

I anomaly MR4 ( l a t  62'30' N . ,  long 151'05' W.), t he  
degree of metamorphism of t he  graywackes increases  

I a t  lower e levat ions  ( B .  L. Reed, wr i t t en  comun., 
1976; Reed and Nelson, 1977). Both anomalies MR2 
and MR3 a r e  accentuated by topographic highs com- 
posed of magnetic rocks. 

The various anomalies labeled MR5 a r e  a l l  consid- 
ered  t o  i nd ica t e  concealed plutons beneath o r  be- 
s i d e  them, depending on l a t e r a l  extent .  Anomaly MR6 
a t  t h e  e a s t  edge of the  map is probably caused by a 
concealed pluton (PC) adjacent on the  west s ide .  
Association of two small  lows, MR7 and MRg with 
graywacke outcroppings i n  t he  south center  of t he  
map a rea ,  provides evidence t h a t  most of t h e  con- 
cealed anomalies i n  t h i s  general  a r ea  a r e  probably 
caused by the  same e f f e c t ,  namely, contact  metamr- 
phism frmn a shallow pluton concealed beneath the  
overlying Quaternary sediments. The shallow depth 
( l e s s  than 200 m) t o  the  sources of these  concealed 
reversed anomalies ( M R , C )  suggests t h a t  the  thick- 
ness of Te r t i a ry  rocks must here be small ,  i f  i n  
f a c t  such rocks a r e  present  a t  a l l .  An a l t e rna t ive  
and l e s s  convincing hypothesis i s  t h a t  these re- 
versed anomalies a r e  caused by concealed volcanic 
rocks a t  shallow depth, possibly within the Ter- 
t i a r y  sedimentary rocks. 

Concealed magnetic rocks o f  
the southeas t  corner 

The magnetic pa t t e rns  i n  t he  southeast  corner of 
the  Talkeetna quadrangle a r e  s t r i k i n g l y  d i f f e r e n t  
from those elsewhere on the  map and imply t h a t  an 
e n t i r e l y  d i f f e r e n t  geologic te r rane  is concealed 
beneath the  Te r t i a ry  and Quaternary sedimentary 
rocks, which here extend t o  a depth of a t  l e a s t  
2.2 km according t o  t he  log of an exploration well  
(Union Texas Petroleum 1 Pure Kahiltna River-State) 
d r i l l e d  i n  sec t ion  33 of T. 23 N. , R. 8 W. 

The aeromagnetic pa t t e rns  can be analyzed t o  y i e ld  
ce r t a in  information. Three prominent subci rcular  
magnetic highs with r e l a t i v e l y  wide marginal gradi-  
en t s  are  located on the northwest border of t h i s  
magnetic province. These anomalies a r e  i n t e rp re t ed  
t o  be caused by plutons,  probably located within 
the  magnetic basement. The remaining pat terned 
area (divided i n t o  three  large  sec t ions )  d isplays  
the  i r r e g u l a r  discontinuous highs and lows t h a t  a r e  
generally caused by volcanic rocks. The southeast  
sec t ion ,  labeled VR C, i s  caused by an extensive 
area  of rocks havinb reverse  remanent magnetization 

and thus appears t o  be caused by a layer  of r e l a t i v e l y  
f l a t - l y ing  volcanic  rocks. A few kilometers e a s t  i n  
the  Talkeetna Mountains quadrangle ( o r a l  commun., 
Bela Csejtey,  Jr. ,  19771, Te r t i a ry  b a s a l t  crops out  
through the  Quaternary sediments and is associa ted  
with an extension of t h i s  area  of reversed magnetic 
anomalies (Alaska Division of Geological and Geo- 
physical  Surveys, 1973b). The magnetic pa t t e rn  of 
a r ea  VR,C i s  i n t e rp re t ed  as  caused by concealed re- 
versely magnetized Te r t i a ry  basa l t .  

Depth determinations t o  the magnetic rocks can be 
ca lcula ted  from the  hor izonta l  extent  of the  s t eepes t  
magnetic gradients  (Vacquier and o the r s ,  1951). 
Griscom has not  made ca re fu l  measurements from the  
o r i g i n a l  f l i g h t - l i n e  da t a  hu t  f o r  the  purposes o f  
t h i s  study has made depth estimates from the  o r i g i n a l  
contoured aeromagnetic maps a t  a s ca l e  of 1:63,360. 
Depth es t imates  i n  t he  a r ea  labeled VRrC range from 
about 300 m along the  e a s t  border of t he  map a rea  t o  
about 1,000 m a t  the west edge of a r ea  V R , ~ .  Depth 
estimates i n  a r ea  V a r e  r a the r  small. A t  the  north- 
e a s t  t i p  of a r ea  ~ ~ y ~ s o u t h  of the Yenlo H i l l s ,  t he  mag- 
n e t i c  rocks a r e  thought t o  be e s s e n t i a l l y  a t  the  surface .  
A pr iva t e  company geologis t  (o ra l  conrmun., 1978) s t a t e s  
t h a t  a l t e r e d  volcanic rocks (age unknown) have recent ly  
been observed a t  t he  extreme south end of t he  Yenlo 
H i l l s  s o  perhaps these  rocks are  predic ted  outcrops of 
magnetic basement. But as  the exploratory wel l  pene- 
t r a t e d  small amounts of Te r t i a ry  volcanic rocks i n  t he  
lower 500 m of the  hole ,  the  a l t e r e d  volcanic rocks of 
t he  Yenlo H i l l s  may be Ter t iary ,  r a the r  than o lde r  base- 
ment rocks. Elsewhere i n  area VC1, t he  estimated 
depths t o  magnetic rocks a r e  no g rea t e r  than a few hun- 
dred meters. It i s  not c l e a r  whether t he  anomalies here  
a r e  caused by o lde r  basement rocks o r  Te r t i a ry  volcanic  
rocks, but I favor basement rocks. 

Estimated depths t o  magnetic rocks in  a r ea  VC2 a r e  
somewhat grea ter .  In genera l ,  the  shallowest depth 
about 1 km, occurs along the  north margin of t h i s  sec- 
t i on .  The th ree  small  c i r c u l a r  areas  labeled  V R , C  
( l a t  62'15' N., long 150°15' W.) give much shallower 
depths (100-200 m) bu t  a r e  probably caused by small  
amounts of Ter t iary  volcanic rocks overlying o the r  Ter- 
t i a r y  layered rocks. Maximum depths of 1.5-2 km a r e  
estimated along the  south border of t h i s  s ec t ion  a t  
the  quadrangle bounday. These r e s u l t s  compare reason- 
ably with t h e  2.2-km depth a t  the  exploratory wel l  i n  
sec t ion  33 of T.23 N . ,  R.8 W. Again, I i n t e r p r e t  
these anomalies are  being caused by o lde r  basement 
rocks r a the r  than by Te r t i a ry  volcanic rocks. 

The geology of the  concealed magnetic rocks can be  
b e t t e r  understood by considering the  geology of t he  
area  e a s t  of the  VC area ,  where magnetic basement 
rocks a r e  exposed in  the  Talkeetna Mountains quad- 
rangle. Extending through the  northern p a r t  of t h i s  
quadrangle i s  t he  same b e l t  of nonmagnetic J u r a s s i c  
and Cretaceous graywacke observed i n  the  Talkeetna 
quadrangle. In contact  with the  south s ide  of t h i s  
b e l t  i s  a te r rane  of c r y s t a l l i n e  rocks, Paleozoic 
and Tr i a s s i c  volcanic and sedimentary rocks intruded 
by younger g r a n i t i c  rocks (Beikman, 1974; Csejtey,  
(1976). These rocks a r e  magnetic, forming an i r regu-  
l a r  pa t t e rn  of in tense  aeromagnetic anomalies 
(Alaska Division of Geological and Geophysical Sur- 
veys, 1973b). The boundary between the  magnetic 
c r y s t a l l i n e  rocks and the  b e l t  of nonmagnetic gray- 
wacke is reasonably wel l  de l ineated  by both the  geo- 
l og ic  mapping and the aeromagnetic da ta  and i s  some- 
what l i n e a r ,  s t r i k i n g  S. 60' W. such t h a t ,  i f  ex- 
tended f a r t h e r  southwest, it would pass through the  
south end of the  Yenlo H i l l s  near area  VC1. The 
north boundary of t he  magnetic c r y s t a l l i n e  rocks of 
the Talkeetna Mountains quadrangle is thus approxi- 
mately col inear  with t he  north boundary of t he  con- 
cealed magnetic rocks i n  t he  Talkeetna quadrangle. 
It seems very l i k e l y  t h a t  the  concealed magnetic 
rocks a r e  t he  same as  those of t he  exposed c rys t a l -  
l i ne  ter rane  e a s t  of them, s p e c i f i c a l l y ,  Paleozoic 
and Tr i a s s i c  volcanic rocks intruded by younger 
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Figure 1.--Calculated and observed magnetic profiles across a txm- 
dimensional m e 1  sirnulating a concealed magnetic rock mass in the 
southeast corner of the Talkeetna quadrangle. Cross-section A-A' 
is located wl Sheet 2 and the magnetic data are pmjectd fran 
the flight line s h  on Sheet 2. Northwest contact dips 20° and 
is interpreted as an unconfodty. See discussion in m. 
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g r a n i t i c  rocks. Another complication is t h a t  concealed 
magnetic Ter t iary  volcanic rocks over l ie  the magnetic 
c rys t a l l i ne  rocks (as i n  a rea  VR,,$, but any magnetic 
e f f e c t s  of such rocks are  considered t o  be r e l a t ive ly  
wnimportant i n  areas  VC1 and VC2. 

The nature of the cantact between the c rys t a l l i ne  
,rocks and the northern graywacke b e l t  is tec tonical ly  
of considerable regional i n t e re s t .  In the  Talkeetna 
Mountains quadrangle, t h i s  contact is generally con- 
cealed by younger layered rocks o r  intruded out  by 
younger g ran i t i c  rocks (BBla Csejtey, o r a l  comun., 
1977) and i n  one loca l i ty  appears t o  be a thruat 
dipping t o  the south. In a regional sense,  the con- 
t a c t  is considered t o  be a south-dipping thrust 
(Csejtey and o thers ,  1978). The magnetic da ta  of 
the Talkeetna quadrangle provide important StrUCtur" 
a1  information because only three  r e l a t ive ly  8mall. 
concealed plutons appear t o  in t e r rup t  the magnetic 
boundary. The smoath wide magnetic gradient slaping 
d m  t o  the  northwest indicates  tha t  the  boundam of 
the magnetic rocks of the  c rys t a l l i ne  ter rane  dips 
gently northwest beneath the  nonmagnetic rocks of the 
graywacke b e l t ,  The r e l a t ions  a t  t he  south end of the 
Yenlo H i l l s  a r e  c r i t i c a l ,  because here the  graywacke 
b e l t  is exposed and here a l s o  the magnetic crys ta l -  
l i n e  rocks a re  very near the  surface  and possibly 
crop out. A magnetic p ro f i l e  across the boundary i n  
t h i s  l oca l i ty  was compared with a p r o f i l e  ( locat ion 
on sheet 2 )  calculated fram a model of a cross sec- 
t i on  projected across the  boundary ( f i g .  I ) .  The 
simple m d e l  agrees wel l  with the  observed da ta  and 
indicates  t h a t  the  magnetic boundary is reasonably 
smooth, dipping about 20e t o  the  northwest beneath 
the sedimentary rocks of the grayvacke be l t .  This 
d ip  is typ ica l  fo r  the  boundary i n  the  Talkeetna 
quadrangle, and the contact i n fe r r ed  from it is 
mst probably an unconfomity,  l oca l ly  in ter rupted 
by a few f a u l t s ,  as indicated a t  the  south edge of 
the in t e rp re t ive  map. This geophysical in terpre ta-  
tion of  the contact is i n  apparent contradiction 
with the  geologic in t e rp re t a t ion  of the  contact i n  
the Talkeetna Mountains quadrangle. 
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