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ILLUSTEAT IONS 

Figure I. BoulderCreek, lookingupstrem.  

P l a t e  I, Seward Peninsula Vicinity Pkp, 

Plate 11, Cape Mountain and Vioinity,  

Plate 111, Magnetic Traverses on Boulder Creek, 

Plate 2 3 ,  Eagnetic Traverses on Goodwin Creek, 

Plate V, h g n e t i c  T r a v e r s e s  on Cape Creek, 

Plate V I ,  Magnetic Profiles, 
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INTRODUCT IOX 

The TerritorialDepar%ment of Mines maintains a s t a f f  of 

mining engineers who are  available t o  prospectors and mine operators 

f o r  consultation, examinations, and other t-ypes of assistance with a 

view tovard helping create new mining production i n  Alaska, In line 

with t h i s  program, the Department did some geophysical exploration work 

fo r  the Zenda Gold Wining Co~1pan.y a t  t h e  suggestion of C. L, Sainsbury, 

U. S. Geological. survey tnember of the Alaskan DNEA Field Team, The 

company is prospect-drilling the creeks f o r  placer tin content on a 

DMEA participating loan, and it was hoped tha t  the magnetic work would 

outline the buried channels, o r  paystreaks carrying the t in,  s o  tha t  the 

d r i l l i n g  could be res t r ic ted  t o  the areas where placer concentration was 

indicated and prevent wasting time and money drilling in barren areas* 

The work rsas done during July P t o  9, 1953, by James 8 ,  Yilliams and 

Robe& He Saundess, Associate Hinbg  Sngineers of the  Department of 

Ffinesc The instrmento used i n  the magnetic measurements were Askarria 

and WLson-atill vertical mgnetomtess of the Schmidt magnetic f i e l d  

balance type. baundess drafted the accompanying maps and profiles,  and 

Kl.liams is the  writer sf the  report, 

S h c e  t h i s  report  is concerned primarily with the geophysical 

work, other pa r t s  of the  report  a re  not s o  de-kailed as  they would be 

it were w i t t e n  on an examhation of the property f o r  i L s  geological and 

economic poss ib i l i t ies ,  Further details on most of t he  subjects treated 



here witn the  exception of the magnetic survey can be obtained from 

various U, S, Geological survey Bulletins and reports, and from Re I. 

4345 written by H. g. Heide and R, S. Sanford of the Federal Bureau of 

Mines as a result of t h e i r  chum d r i l l i n g  program on the creeks concerned 

in 1943, 

su1am 

A t  the suggestion of a Dl%& Field Tean member, a magnetometer 

survey was made of three creeks in t he  Cape Iountain placer tin area t o  

deternine if' such a means c o d d  be used t o  d e l i n i t  the buried placer channels 

and thus speed up the prospect d r i l l i n g  program of the Zenda Gold. Pining 

Company being done on a DY& part ic ipat ing loan, The area is one of lime - 
stone through which granite has intruded t o  form Cape lqloun-&ain, and the 

tin is apparently the r e su l t  of contact action, Subsequent erosion has 

created placer deposits of the  tin, and then buried them t o  vzrrious depths* 

The plan was t o  run magnetic traverses over o r  near d r i l l  hole 

l ines  and determine if the resul t ing magnetic prof i les  could be related 

t o  the  known amounts of tin concentrate or  depths t o  bedrock, IX interpre- 

ta t ions t o  t h i s  e f f ec t  could be made, then the exploration could be carried 

ahead t o  ground not yet dr i l led,  and by means of the resul t ing data,  the 

d r i l l i n g  could be directed t o  within the l i m i t s  of the  channels, eliminating 

fu tu re  d r iUing  of barren gromd. 

The work on bulcier and Goodwin Creelts was a failure, Significant 

anomalies tndt  could be related t o  known features were not obtained* Further 

work on Cape Creek might have shorn up a difference between channel and 

bedrock profiles, but the d r i l l i n g  on Cape Creek had already been finished, 

The f a i lu re  of the project is  considered largely due t o  a deficiency of 

magnetite i n  the pf acer concentra%ions , 
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LNAT IOId 

The Gape Wountain p lacer  tin area  l i e s  jus t  t o  t h e  e a s t  and nosth- 

e a s t  of Cape Mountain and includes four  main creeks, Boulder, Granite, 

Goodwin, and Cape, t h a t  head in t he  slopes of the  Wountain, The d i s t r i c t  

is on t he  western tip of the  Seward Peninsula a t  approximate geographical 

coordinates of 1b'l058' west longitude and 65'35 north l a t i t ude ,  It is i n  

the  Te l l e r  Quadrangle, and Mome l i e s  a b u t  105 a i r l i n e  miles t o  t h e  south- 

eas t ,  Hales Village, an Eskimo community, l i e s  on t he  western s ide  of Cape 

FIountain, something l i k e  six miles from the  p lacer  ground, The loca t ion  

of t h e  a rea  can be seen on Plates I and 11. 

Of3(NrnH 22 

The places  claims on t h e  various creeks a r e  owned by severa l  

companies, partnerships, and individuals,  Some of them are  held by Zenda 

Gold Nining Company, and the  r e s t  t h a t  a r e  included i n  the  ground being 

prospected a r e  under l ease  o r  option t o  the company, 

PhYb IChL FMTUR&S 

Cape F'iountain i s  an outstanding peak in t he  otherwise low area, 

r i s i n g  t o  a height of 2308 fee t .  Its slopes a r e  steep, but t h e  top  and 

slopes are rounded from erosion and many granite outcrops are vis2ble. 



The placer creeks are  steep near t h e i r  heads, but quickly reduce in 

gradient downstream a t  the base of the mountain, They are  shallow and 

nornally carry very l i t t l e  water. The h i l l s  between the  creeks a r e  well 

rounded and have f a i r l y  easy slopes except where the  limestone outcrops 

in many places, A view of Boulder Creek and Cape Mountain may be seen i n  

Figure 1, Limestone f l o a t  is abundant. The pass from south-flowing Cape 

and Goodwin Creeks over t o  Granite and Boulder Creeks, which flow in to  Lopp 

Lagoon, is a t  a low elevation--not over 300 o r  400 feet.  In valley bottoms 

and where the country is re la t ive ly  f l a t ,  the  ground is covered with typical  

soggy Alaskan moss with permafrost underlying it, Trees a re  non-existent, 

Game that  can be taken on land is nilo 

Figure 1. Boulder Creek, looking upstream from 
camp. D r i l l  is i n  l e f t  center of 
picture. Cape Nountain is a t  upper 
r ight  with A m y  s t ructure on top. 



The beach near the mouth of Cape Creek is favorable f o r  l i g h t e r k g  

equipment and supplies ashore in good mather. A well-maintained road goes 

up Cape Creek and continues t o  upper Goodwin Gulch, Travel must be performed 

by t r ac to r  or  foot from t h i s  point  over t o  Granite and Boulder Creeks. A 

f l i g h t  s t r i p  which w i l l  handle 33G-3's is located on top of the ridge between 

Cape and Lagoon Creeks, and another is a t  gales Village. Frequent f l i g h t s  

with small planes are made from Nome by two a i r l h e s ,  mostly t o  service the 

A r n y  i n s t a l l a t ion  located on the southeast slope of Cape Mountain. Weals 

and radio communication service can be obtained a t  this instal la t ion.  A 

she l te r  cabin i s  naintained by the  Alaska Road Commission a t  the beach, and 

two other  buildings tha t  renab ( th is  was once T i n  City) are being used as 

warehouses, The Zenda canrp is composed of smail. buildings on skids t h a t  

are moved from creek t o  creek as  necessary* 

CLBGTh 

The weather in the Cape Kountain area, l i k e  t ha t  of much of 

Sewasd Peninsula, is characterized by sudden changes and strong winds, with 

apparently somewhat colder temperatures prevailing there than a t  None. Fog 

and rain come and go rapidly i n  the summer, but the t o t a l  r a i n f a l l  is 

probably not great. In the area where the  work was done, a high wind was 

nearly always blowing, a b u t  half the time f r o n t h e  north and the r e s t  of 

the t h e  f r o m  the south. The weather i s  violent in the  winter with temper- 

atures t o  minus f ~ r t y  o r  f s t y  degrees, The Bering Sea is frozen from 

November to  Juneo 

Gr;OLUGY 

The area is one of limestone and occasional schis t  through which 

granite intruded, forming the body tha t  is now Cape Mountain, The contact 

follows roughly the base of the  mountain, and is apparently t he  cause of 



the t in  mineralization, which is in the form of cass i te r i te .  In place, 

the tin appears par t ly  as a replacement in limestone, par t ly  in the granite 

near the contact, and more rarely i n  quartz veins.g In the erosion tha t  

followed the intrusion, and which brought the surrounding limestone country 

t o  a lower leve l  than the  granite, the c a s s i t e r i t e  was carr ied from the 

contact and deposited in concentrations along the ereek channels. Later 

erosion has buried these placer deposits t o  various depths. 

The places gravels vary i n  s ize  from f ine  t o  large boulders, and 

are par t ly  frozen, The cass i t e r i t e  is  in nuggets from about the s ize  of a 

m t c h  head or  smaller t o  a s  large a s  several inches in diameter, but  these 

large nuggets are  not numerous. I n  aduition t o  the t in ,  the concentrate 

also car r ies  naagnetite, garnet, pyrite, and other heavy minerals. However, 

the magnetite content 5s low because of an unusually low percentage of 

magnetite i n  the granite, which seems to be typical  of the grani tes  in the 

tin-bearing areas of western Seward Peninsula, 

>UGmT IC 37lSTMUDs 

The magnetic measurements taken were of %he ver t ica l  component 

of the  magnetic f i e l d  a t  each s ta t ion  or point, The magnetorfieter usea in 

t a ~ i n g  the f i e l d  measurements was a v e r t i c a l  Askania 3chmidt-tjrpe f i e l d  

balance. H second i n s t m e n t  of the same type, but of a d i f fe rent  and 

much e a r l i e r  manufacture, was used as  a base instrument with an adapted 

and connected. recording microammeter f o r  recording the  diurnal changes and 

other magnetic disturbances, The recorder was energized by a p a i r  of large 

storage batteries.  Both magnetometers were equipped with temperature- 

compensated magnetic systems, all. of this equipnient is  owned by the Depart- 

ment of' Eines. 

0 York Tin Depos i ts  
xlaska: U. S ,  Geological Survey hllo 733, 1922, PO I~?LO 



It was intended tha t  the use of t he  base instrumen& and recording 

setup would eliminate the necessity of making frequent base-station checks 

with the f i e l d  instrument t o  detect t h e  diurnal changes and magnetic storms, 

This would speed up the progress of the survey considerably, since much 

t h e  and walking would be saved; and would increase the accuracy of the 

resul ts ,  because upon l a t e r  checking the recorded changes, t he  exact amount 

of adjustment t o  make f o r  each measurement or regding taken would be known. 

Troubles developed shortly a f t e r  the s t a r t ,  however, tha t  could not be 

corrected in the f ie ld,  and the use of the  recording setup had t o  be aban- 

doned, In the f i r s t  place, the range of the recorder a s  s e t  a t  the time 

was too small f o r  operation in f a r  northern la t i tudes  where the ver t ica l  

component f luctuates  over a large amplitude, A t  the close of the  f i r s t  

half-ciayls work, it was found, tha t  the recorder had been off-scale f o r  over 

two hours, so the aftesnoonls Work had t o  be repeated, fi the second place, 

secondaqy base-station checks made with the  field instrument t o  check against 

the variations of the base instrument and recorder showed t h a t  the  two 

instruments, ana hence the recorder, were not agreeing. although t h i s  

par t icu lar  type sf recorder is not as  well adapted t o  Alaskan work as it 

was e a r l i e r  thought it would be, it is probable t h a t  the above d i f f i c u l t i e s  

can be solved by a person reasonably sk i l led  in  handling and repairing 

instruments who has the avaiiable time t o  experiment and make adjustments. 

Continuing the survey with the one instrument, a second primary 

base sufficiently d is tan t  from possible a r t i f i c i a l  magnetic interference 

was  selected and given an arbitrary ver t i ca l  intensity . d u e  09 200 gamas, 

This base w a s  used as a check point from which the  relative 2.1tensity of a 

secondary base was established. Check readings were taken at; one of these 

two bases a t  the start and f i n i s h  of each portion of the magnetic work on 

Boulder Creek each day, and every hour in between, t o  de tec t  chmges in the 



ear th ' s  field and i n  the instrument. ;Pnerm fluctuations were found t o  have 

occurred, they were t rea tea  as linear changes with time, and readings taken 

i n  the interim were adjusted accordingiy, Intensity values f o r  each s ta t ion  

were calculated in reldt ion t o  the  arbitrarily-chosen intensi ty  of the 

primary base, 

For the  magnetic surveys on Goodwin a d  Cape Creeks, one of the 

s tat ions on each creek was chosen as a base, and hourly repeat readings 

were made a t  t h a t  s ta t ion  f o r  base checks. The three bases on the three 

creeks were not '"tied ini1 as the  walking time between them was too great 

f o r  accurate resu l t s  unless repeated several times, and it was  not necessary 

in the f irst  place, Thus, the intensi-ky values shown on the profi les  a re  

not re la t ive  from one creek t o  another. 

The magnetometer was properly calibrated for sensitivi$y with 

magnets of  known strength while a t  the  Boulder Creek camp, and the sens i t iv i ty  

was 25*0 gamas per scale division. fleadings and resu i t s  of calculations 

a re  recorded in Field Books No's, 3-1 and H-3* 

Nosk was postponed several t i xes  because of the  interference of 

high winds with the  proper operation of the h s t m e n t ,  

PRUChlIUFL8 

The problem w a s  t o  locate  the  placer concentrations, o r  ancient 

channels tha t  %ere l ikely to be the locations of the concentrations. bf 

the channels could be located, then the placer prospect d r i l i i n g  coubd be 

confined to  the channels, Thus, the tin content of the paysf~reaks could 

be found more quickly because the d r i l l i ng  beyond the limits of the channel 

would be eliminated, It was considered possible t h a t  a mag~netic survey 

would reveal the locations of the concentrations o r  channels, e i the r  by high 

anomdies caused by the magneeite content of the c0ncen-i;rate.s or by a 



d i s t i nc t i ve  pa t te rn  of readings indicat ing r e l a t i v e  distances t o  bedrock, 

The method of ast%aeking t h e  problem was t o  run t h e  magnetic t raverses  

perpendicularly across the  known channels and as near d r i l l  hole l i n e s  a s  

p r ac t i c a l  i n  order t o  attempt t o  co r r e l a t e  the  resu l t ing  magnetic p r o f i l e s  

with t he  known geologic conditions contained in t h e  d r i l l i n g  information 

furnished by t he  Bureau of Mines and the d r i l l e r s ,  If t h e  p ro f i l e s  could 

be in te rpre ted  a s  indicat ions  of t he  c o n c e ~ t r a t i o n s  o r  channels, then these 

deductions could be used in in te rpre t ing  the  r e s u l t s  obtained froin magnetic 

t raverses  over ground where the d r i i l i n g  had not yet been done. 

Accordingly, f i v e  t raverses  were l a i d  out  (Brunton and tape) 

across Boulder Creek a s  sho~an on P la te  111, three  of them i n  c lose  proximity 

t o  d r i l l  hole lines, and Lines B and C added t o  Learn if t h e  p ro f i l e s  of 

the  f i v e  p a r a l l e l  l i n e s  a t  approximately equal d is tance would make an 

indication worth studying. nlthough assurance had been given that all 

casing had been pulled, magnetometer s t a t i ons  on Boulder and Cape Creeks 

were l oca t ed  s u f f i c i e n t l y  d i s t a n t  from the  d r i l l  holes t o  minimize t h e  

e f f e c t  of any steel. t h a t  might possibly have remained in the  holes. Drill 

holes were used as s t a t i o n s  on Goodwin Creek, but anomalies wex- wi thin  a 

range of eleven giumas there.  Surface elevations on Boulder Creek were 

obtained with the use of a borrowed Bureau of Mines t r a n s i t ,  Other physical 

data were o b t a h e d  from b e a u  of L b e s  maps* 

%%en the  r e s 7 d t s  of tile magnetic survey appeared ~ ~ n s u c c e s s f u l  on 

Boulder Creek, a t r i p  wi3s made over to Goodwin Creek where t1.m t raverses  

were run at U r i l l  Hole Lines 1 and 2. NO good indicat ions  were obtained 

there,  so the  equipment was car r ied  on over t o  Cape Creell where t he  p ro f i l e  

o b t a h e d  a t  Line 17 appeared successful, Two more +,ra~!;~ses on Cape (;reek 

sho~*d t h a t  the apparent success was o d y  coincidental  o r  accidental. The 



project was abandoned a t  this point. Results will be discussed in the  

foUohsing seetion. Locations of the traverses can be seen on Plates 111, 

D, and V, and the resul t ing magnetic profi les  a re  shown on Plate VI, 

WSULTS 

n st- of the magnetic prof i les  on Plate VI reveais almost 

immediately tha t  with one exception there is  no re la t ion  o r  coincidence 

between the mounts of concentrates, as obtained by d r i l l i ng ,  and the high 

magnetic anomalies. The one exception is  Line 1 7  on Cape CreeK where t w o  

of the three highest readings were obtained over the o n l y  two points where 

d r i l l i n g  revealed s ignif icant  amounts of tin concentrates. However, subsequent 

traverses on Lbnes 4 and b of Cape Creek showed no repeat of t h i s  occurrence, 

even though much l a rge r  amounts of concentrates a re  reported on the  l a t t e r  

two l i n e s  than  on Line 17, In fac t ,  the lowest anomaly on Cxpe Creek was 

found over the point of highest concen'crpation (Line &, Hole a), So it 

must be assumed that the high on Line 17 was caused by something other than 

the concentrate, It should be noted here t h a t  re lat ive mounts of concentrate 

do not necessarily 5ndZcate relat ive amounts o f  magnetic material in the 

concentrate, f a r  the magnetite content, percentage-wise, may vary considerably. 

It does appear, however, in the Cape Creek profiles,  t ha t  the 

greatest  breaks o r  fluctuations, might usually occur over the charanel, Two 

or three more traverses on Cape Creek would have se t t l ed  t h a t  point ,  but 

since Cape Creek was already *3dri l led out,", and similar profi les  were not 

obtained on the other creeks, it would have serveu no useful purpose, 

The Goodwin Creek prof i les  w e  quite  f la t ,  not varying over 11 

garmas, of which two o r  three might have been caused by the d i f f i c u l t  opera.tbg 

conditions. L i t t l e  poss ib i l i ty  02 useful indications ex i s t s  here. 



h studying the proi'iles resulting f ron  the traverses across 

Boulder Creek, one should first notice tha t  became of some abnormally high 

anomalies, the magnetic prof i le  ve r t i ca l  scale i n  gamnlas is o m  one-f i f t h  

as  great on L ines  D and a as on the otiners, Therefore, the height of the 

anomalies on these two l h e s  should be increased by f ive  times t o  show t h e i r  

proper s i z e  re la t ive  t o  the s ize of the anomalies in the  upper three l ines*  

It was hardly wosth the space requirea t o  do t h i s  on paper, 

Profiles on Lines A, T), and .!3 show no recognizable character is t ics  

that  can be related t o  quan%ities of reported concentrates o r  depth t o  bed- 

rock, On l h e  A, from a high anomaly a t  Stat ion 8, the magnetic intensi ty  

drops fa i r ly  s teadi ly going across the charanel u n t i l  an apparent low point 

on the  western slope is reached, On l ines  D and S, the profi les  also drop 

a t  a f a i r l y  even r a t e  as they progress froin the eas t  t o  the  west side of 

the channel, but in these cdsas, the prof i les  a re  interrupted on the  west 

bank by the high anomalies t h a t  a r e  caused by sometlling with greater 

a t t ract ion than any feature of placer geology, The prof i les  of Lines B and 

C are of a greater i r regular i ty  where they cross the channel, but  not 

having any subsurface data  here, no deductions o r  conclusions can be drawn* 

The two very high anomalies on Lines O and E are of in te res t ,  

but not from a placer standpoint- Since no anomalies even beginning t o  

approach the s ize of these two were found over the  known buried channel, 

it could onl:? be assumed tha t  these highs were caused by some badrock 

feature, Since the clri2.l was working near btation 29 of Line D where the  

highest anomaly was found, it was decided t o  d r i l l  t h i s  focatlo!n t o  insure 

tha t  nothing of importance was ignored, Hole Lj was put doim a ~ t  Station 

29, but no t i n  was found and no change i n  bedrock was noted, 'The cause 



of the anomaly apparently l i e s  deep in the bedrock. It might be a con%act 

zone containing magnetite. 

Using a straight-edge on Plate  I11 t d i i l  show tha t  if a s t r a igh t  

l i n e  is drawn across the points of highest in tens i ty  in  Lines D and E, 

Stations 21 and 29, t ha t  t h i s  l i n e  w i l l  in tersect  Line C, a t  Station 1 2  where 

the highest anomaly in t ha t  l ine is located, This point a l so  l ines  up on 

a s t ra ight  l i n e  d t h  Stations 8 and 10 of Lines ii and B, the points of 

highest intensi ty  i n  those two traverses, The two s t ra ight  l i nes  connecting 

the f ive  anomalies in te rsec t  a t  $tation 12, Line C, with a change of direction 

of about 35' a t  the  intersection, This f a c t  may o r  may not be significant,  

It could indicate a continuation of the hypothetical contact zone, Since 

the matter has nothing t o  do with the placer problem, it i s  i d l e  to pursue 

it further,  

C ONCLUb I8NS 

The magnetic survey t o  locate the posit ion and extent of the 

buried placer channels of the  Gape Eountain placer t i n  area was not 

successful. The a m a l i e s  obtained over points of known placer concentration 

had no recognizable re la t ion  t o  the reported amounts of concentrate, and 

the channel anomalies were not distinquishable from the  bedrock anomalies 

with the possible exception of the  traverses on Cape Creek. No pattern 

of anomalies could be discerned t h a t  indicated re la t ive  depths of bedrock. 

Probably the main reason f o r  the failure is the deficiency of 

magnetite in the concentrate, which is  caused by a l i k e  def.iciency i n  the 

granite of the area tha t  w a s  eroded t o  form the bulk of the placer materiaL 

1% is  well known tha t  t he  success of magnetic surveys fo r  p'lacer channels 

depends on suff ic ient  magnetite in the paystreaks and snralP associated 



bedrock anomalies, Joesting places the required magnetite content of the 

concentrate a t  around eight per cent. It is believed t h a t  in t h e  area 

concerned, the bedrock anomalies are  suff ic ient ly  small, with a few 

exceptions, t o  d l o w  f o r  a generally successful magnetic exploration project 

if the magnetite were in greater abundance. 

The very high anomalies on Traverses D and i3 a t  Boulder Creek 

are due t o  conditions deep in the bedrock, and are not caused by a placer 

feature, 

u James A, Silliams 
Associate Nining Bngtneer 

l e t o m e t e r  and Direct-current @si:stivity Studies 
in Alaska. AeI*Me^r;. Tech,. 1284. (l941), p, 2, 
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