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The property owned by lIT.' D. Leahy and known as Kuta is 
.situated in the Central Highlands District of the Territory of 
Papua-New Guinea. Kuta is four miles south of the Nount Hagen 
airstrip and near the top of the divide between the Nabilyer and 
Wahgi valleys. -- Alluvial gold has been mined from streams near 
Kuta since 1933; the main production has been from workings along 
the KU""li'10 Creek, a northerly flowing tributary of the Wahgi river. 
The survey described in this report covered a small area along the 
iCunimo creek. ' 

11, GEOLOg;t' 

The geology of the Kuta area has been described by Ward 
(1949) who made a short visit to Kuta in January, 1949. 

The bedrock, on which the auriferous wash has been 
deposited, consists of mudstone, shale and tuffaceous sandstone 
belonging to a group of Mesozoic and lower Tertiary sedimentary 
rocks known as the Wahgi Series. Boulders of basic tuff occur 
in the bedrock and also ~onstitut,e a large ,proportion of the wash. 
The wash, which has been found to range in thickness from a few 
inches to eight feet, consists mainly of boulders of basic tuff 
and pebbles of quartz and sandstone cemented together bY clay. 
It is overlain by soil and by volcanic ash, unconsolidated and 
largely weathered to clay. The thickness of the overburden appears 
to range from a few inches to about 30 feet. 

The alluvial gold has bean shed. from quartz veins and 
stringers which occur in the sedimentary beds of the Wahgi' Series 
and which were probably introduced in association with the intrusion 
of small diorite sills. The gold recovered is generally coarse and 
angular and occas10nally crystalline, indicating that it has not 

~"'" been transported for any appreciable distance. 

Where the overburden is still in situ, it completely 
obscures any former bedrock channels in uhich the wash may have 
been deposited, During the mining operations, it has been found 
that the wash has a tendency to lens out, and as a result, the 
course of the ~ash has been difficult to trace. ,This difficulty 
has increased as the mining operations have advanced upstream 
towards, the source of the present creek~ 

Sluicing has been carried out for a distance of about 
a mile along the Kunimo creek. In many places the sluicing has 
been follot'Jed by the slipping of- large blocks of overburden from 
the sides of the valley down towards the creek, uith the result 
that the adjacent ground, part1cularly on the eastern side is 
fissured and broken. ,Large slips of overburden now cover the 
site of some of the earl1er workings and for the most part 1t is 
not apparent what uas the course of the wash previously worked. 
The wash is reported to have followed'a tortuous course and one 
not coincident with the present creek. 

III. ' PllRPOSE OF MAGNETIC SURVEY 

, The use of geophysical methods to investigate the gold 
deposits at Kuta was recommended by Ward (1949). After his 

I. inspection of the area he concluded that "geophysical methods of 
prospecting would aid 1n locating the former course of the K'un1mo 
creek and may also reveal the source of the gold." 

I The magnetic method was the only geophysical method that 
the existing information on the Kuta deposits suggested as suitable 
for the investigations. It was expected that this method 'would be 
capable of detecting the concealed aur1terous wash because of the, f\.--. 
apparent asspciatlon of the gold with magnet1te and ilmenite, these ~ 
heavy magnetic minerals forming a large proportion of the concentrate 
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recovered from the tail race at Kuta. In many placer deposits 
where the geologie association of gold with magnetic minerals 
has been established, the 'magnetic method has been successfully 
used to locate the gold indirectly by detecting concentrations 
of such magnetic minerals (Jakosky, 1949). It seemed reasonable 
to assume that the auriferous wash in situ at Kuta carried an 
abundance of magnet1te and, being covered by a comparatively thin 
overburden, would be detectable by the magnetic method, and further
more that the wash, having been deposited in a former creek bed, 
would give rise to magnetic effects enabling it to be traced as 
a more or less continuous feature. The problem of locating the . 
source of the alluvial gold was considered to be outside the scope 
of the present survey; a more extensive survey would probably be 
required for this purpose,'together with a more complete geological 
knowledge of the area. 

U. OUTLINE OF OPERATIONS 

The survey was earried out between July 17th and July 
28th, 1950. The layout of traverses is shown in the sketch'plan, 
Plate 1. Traverses were surveyed with compass and tape. Relative 
values of the magnetic vertical intensity were obtained from read
ings taken at intervals of 25 feet or 50 feet along the traverses, 
with a Watts vertical intensity magnetometer. 

The main (southern) block of tr~erses takes in part of 
a previously sluiced out area (traverse 00, west of the base line 
is mainly on exposed bedrock), the present workings (that is, at 
July, 1950) and an area upstream from these workings on both sides 
of the creek. South of traverse 400 S there 1s considerable 
topographic relief and the surface is intersected by several 
watercourses. The purpose of this block of traverses was to 
attempt to trac~ the course of the wash upstream from the present 
workings. 

Some additional traverses were read in the northern part 
of the area. Traverses 1000N! 1100N and 1200N were read to test 
for 'a possible easterly extens on of the wash. Mr. Leahy expressed 
an intention to reopen earlier workings in this part of the area and 
to carry out further sluicing along the watercourse which tends to 
follow traverse 1100N (Plate 1), and it was considered· that the gold 

'yield from these proposed operations might provide some sort of test 
of the magnetic results. . 

Traverse 2000N was put in to obtain readings over 
a remaining portion of wash reported to be still in situ adjacent 
to earlier workings where good gold values had been obtained. 
A strong anomaly observed on this traverse led to the reading of 
traverses 17001, 1800N, 19001 to check the extent of the anomaly. 

No magnetic readings were taken between traverses 1000N 
and 00 as thevash had previously been worked in this part of the 
area and the site of these earlier workings is now mainly covered 
by slips of overburden from the east~rn side of the valley. 

V. AfPH6C'ABJ1ITY OF MAGNE~r~C METHm2 

Tests 1;1ere carried out to obtain purely qualitative 
information on the magnetic properties of the bedrock, wash and 
overburden. 

Samples of shale and clay taken from the bedrock, when 
brought up to the magnetometer, were observed to be completely .non
magnetic, as wera also the tutfaceous boulders occurring in both 
bedrock and wash. The non-magnetic character of the bedrock was 
confirmed by the undisturbed profile for traverse 00, ,between 200W D I 
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and 400W,.where the surface is exposed bedrock. In the initlal 
sluicing process a large proportion of magnetic minerals Is 
recovered along with the gold but it was not possible to carry 
out the tests necessary to establish whether there was any 
correlation between the magnetic 'properties of the wash and its 
gold content. There was also little opportunity for testing 
known gold-hearing wash in situ, but in the northern part of the 
area near 2000N/400E, where a remaining portion of some previously 
worked gold-bearing wash was reported to be still in situ a strong 
positive magnetic anomaly was observed suggesting coincidenoe of 
concentrations pf gold and mag~e~ic minerals. 

Tests on samples of overburden shqwsdthat the magnetic 
minerals are by no means confined to the wash but also occur in 
the overburden. Samples from a vertical section of overburden 
exposed near 2000N/380E were found to be just perceptibly magnetic 

, at a depth of three feet below the surface and increasing to what 
may be termed weakly magnetic at a depth of eight feet where the 
overburden became olayey. Samples taken from a slipped portion 
ofcwerburden near 200S/1,OE were also weakly magnetic. These 
samples were composed of fine grained unconsolidated tuffaoeous 
material, which, according ·to local information, xegularly occurs 
immediately over the wash, 

Assuming that ,the gold ~ccurs towards the bottom of the 
wash, either on or near the bedrock, the distribution of magnetite 
in depth may be much more general. The problem calls for a more 
complete series of tests of the magnetic properties of the wash 
and overburaen"than was possible during the limited time available 
for the survey. 

The applicability of the magnetic' method is swnmed up in 
the following terms:- As the bedrock is non-magnetic and magnetite 
occurs in the washJ the magnetic method should be applicable to the 
location of concea~ed wash, and although the presence of magn9tite 
in the overburden may introduce a factor of uncertainty into the 
interpretation of the magnetic results, it is considered that any 
strong concentrations of magnetite which may be revealed by the 
magnetic survey are unlikely to have been formed except in close 
association with the wash. 

VI. . DI§gUSSIO!J OF RESU~k~ 

The results of the magnetic survey are shown in Plate 2 
in the form of vertical intensity profiles. The profiles show 
a number of well defined peaks which reach values of 100 to 200 
gammas above averege value for the area. Most of these peaks show 
steep gradients which suggest that the concentrat10ns of magnetic 
materials are'at depths of less than ,0 feet below the surface. 
These peaks appear to be isolated features and any attempt to 
represent the magnetic observations by a set of contours is likely 
to be misleading rather than helpful. 

The profiles for.the main (southern) block of traverses 
shows no apparent continuous feature traceable through the area, 
that could be taken to mark-the ·course of a former bedrock channel 
in which wash was deposited. However, it is known that, in 
a stream channel, particularly a meandering one, localised 
concentrations of heavy minerals may be formed at certain places 
most favourable for deposition. The observed irrsgular pattern 
of apparently unconnected magnetic peaks is therefore not in
consistent with the assumption that these peaks are due to 
concentrations of magnetic minerals in a former stream channel 
and certainly could be adequately explained by assumi.ng that, In 
addition, secondary stream channels also played a part in the 
distribution of the magnetio minerals. 
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Kuta is situated in a region vhere the magnetic dip 
has the low value of about 27° and as a result of this the type 
of anomaly in the vertical intensity due to the induced magnetism 
o~ a body belou the surface will consist of a maximum displaced 
to the north of the centre of the body and a minimum (numerically 
equal to about 1/3'of the maximum) displaced to the south of the 
centre of the body. The minimum or negative peaks occurring in 
the profiles may be ac:count.ed for in this way as being consis'tent 
with the type of anomaly expected to result from an isolated 
concentration of magnetic material of small extent. A more 
intensive magnetic survey would be required to define completely 
the details of the separate anomalies. 

The possibility of effects due to magnetic minerals in 
the overburden has been given consideration in examining the 
observed profiles. If the presence of magnetite in the overburden 
is fairly general, magnetic anomalies may result from variations in 
the thickness of the overburden such as could result from surface 
features. The topography of most of thG area is irregular owing 
to watercourses, fissures! etc'. and in a few places, namely, near 
2000N/42;E, 1800N/6,OE, 1'{OON/47;E and 700S/22;E, mangetic maxima 
coincided approximately with knolls, banks or similar features 
uhich could cause increases in the overburden thickness. However, 
there were numerous similar surface features elsewhere where magnetic 
maxima were not observed and the explanation of th0 magnetic maxima 
asdUe to inDreasew in overburden"thickness resulting trom surface 
features has no general validity. . 

There is also the possibility that magnetic maxima may 
result from increased overburden thickness over the deeper parts 
of bedrock channels. But such places would be favourable tor the 
deposition of the wash and on this explanation the magnetic maxima 
should indicate places most favourable for the occurrence of gold. 

It is clear that fuller and more exact information on the 
distribution.of magnetite and its association with the alluvial' 
gold is requIred to place the interpretatIon of the magnetic survey 
on an entireJ.y satisfactory basis. Nevertheless, the results of 
the survey are believed to be significant 1n that the magnetiC 
anomalies indicate the maximum concentrations of magnet1c minerals 
and thereby probably indicate those places where the occurrence ot 
gold is most likely. The principal magnetic indicat10ns (1.e., 
indicatl0,ns of concentrations of magnetic m1nerals) are shown in 
Plate 1. 

The magnetic indications do not follow any definite 
line or li.nes. In the southern part of the main area, the positions 
of indications suggest that the wash may strike approximately east. 
Between traverses 2008 and 4008 the indications may be dlle to 
a separate branch of the wash,the western portion of which would 
have been already uorked out. The survey does not give a complete 
coverage ot the northern.part of the whole area but the results do 
suggest that there may be runs of wash lying to the east of the 
previously ~orked area along the creek. 

Y11. TE§T IW OF.: RH§lU4'§, 

~- It ~ill be difficult to obtain satisfactory tests of the 
mag·netic results short of' actually t10rking those places where 
indications were observed. Any recommendations for drilling woald 
probably be impracticable because ot the high cost of flying drilling 
eqUipment to Mount Hagen. 

If the earl1er workings located along traverse 1100N are 
reopened the gold production should give a test of the ind1cation O· 
observed on traverses' 1100N and 1200N, although this indication is 
not a very strong one. 
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Between traverses 2008 and 400S there are fairly strong 
indicatio.ns covering Q small area which lies immediately to the 
north-east of the present uorki.ngs and which could probably be 
worked without much trouble by using existing water races. 

Continuation of the sluicing operations southwards towards 
the top of the divide will eventually test much of the area covered 
by tho survey but ahead of the workings there are no particularly 
strong indications betore traverse 7008. > 

XIII. SmwA.RX AfID CONCLUS;I;0liS 

By carrying out a magnetic survey of the Kunimo creek 
area near Kuta i~ the Central Highlands of New Guinea, it was hoped 
to trace the course of the auriferous wash originally la1d down. in 
tho bed of a former creek but nOw concealed by overburden of soil 
and unconsolidated volcanic ash. Numerous strong magnetic indica
tions wero observed but they do not define any continuous line which 
could be takeh to represent the original creek bed. The interpreta
tion of the results is by no means straightforward, but tho magnetIc 
indications clearly shorr 'rIhere concentrations of magnetic minerals 
occur and it is believed they also show those places where gold is 
gost likely to occur. . 

Tho magnetic results \1ill probably be tested only by 
further ~1ning operations in the area. 

16a... ACKNmIL"EDGMENT§, 

During the survey, the writer was assisted by Mr. K. H • 
Tate, geophysicist of the Bureau. 411 possible assistance was 
given to the party by Mr.> D. Leahy, and the native labour provided 
by him proved invaluable in many phases of the work. > 

30th May, 1951.. 

REFERmJjCES : 

(N. G. CHAMBERLAIN) 
geoRW1s,§t. 

Jakosky, J. J., 1949 - Exploration Geophysics, 2nd Ed. 
Trija Publishing Co., Los Angeles. 228. 

Ward, H. J., 1949 - A Geological Reconnaissance of the Co~ntry 
between Mt. Hagen and Mongureba, Central . 
Highlands"District, N. G. Bur. Uin. Res • 
Report No.1949179. Geo1. 8er. No.57. 

1UJ1:t.1!lm,~ : 
1. Secretary, Department of External Territories. 
2. Chief Geologist, Canberra. 
3. Mr. D. Leahy, Mt. Hagen. 
4. File 97PNG/4. 
5. Geophysical Library. 
6. " " 

o 
7. " " 



::t ~ ~ ~ 
CJ () 
~ 0 \J 
Cl 

() Cl Cl 
"- 00 (Q "I-

LOCALITY MAP 

.sCALE 
25 o 25 50 

I I I I 

\~l 

L \.Fi HOBART 

-'--' ~ -.---- ·-·----=-=!cc--"cc'--=c-~""~·=-==::..1 

200 0 

I I I 

SCALE 
200 400 TEET 

I 

LEGEN D 

Approx Im'lt to whIch overburden 
has been removed (at July 1950) 

Prl!7C!pa! magnetic indIcations 

-_ .. 
~ 

0 
Cl " '" 

0 

l...j 4..i I...J lei 

() " () () 
() " C) () 

'" "'t (Q ClJ 

\~ 
"'-:\ 

>----,~;f___,_''-+----_>___4("'~ 2000 N 

\ 

\ 
Sluice 

\ boxes 

\ 
\ 

"" 

race~_//! 

PLATE I 

t..; l..j I.t.l 
~ Cj \J 
0 ~ \J 
Cl ~ ~ " " 

/~-
I 

/ 

1200 N 

~4-----4--~~-~-----~----~---~1 IOOON 

900 N 

AOO Iv' 

700 N 

Q 
600N 

Q 

500 IV 
Q) 

I:::: ..... 
-..j 

400N 

ClJ 

'" "J 
CJ::) 300N 

200 N 

00 

100 $ 

, . 

GEOPHYSICAL SURVEY AT 

OF 
MAGNETIC 

ALLUVIAL GOLD 

MT. HAGEN, 

SURVEY 
DEPOSITS 

, 
! 

NEW GUINEA 

AT KUTA 
SKETCH PLAN SH OWING SURVEY GRID, SURFACE FEATURES 

. /;~" ,A' "~<A~ 
i£o ()Hy'5/C'/S T 

AND PRINCIPAL MAGNETIC INDICATIONS 

Geophysical Section, EuretlU of Mmeral /:{esources. Geology &0 GeophysIcs 

G 103 - I 

PLATE I -



+ 

+ 

t-

+ 

+ 

t-

+- • 

+ 

" <:) 
c 
'<> 

• 

N 

I 
" 

+ + 

+ 

+ +-

+ 

~ " <:) c 

" 
<:) 

'" ... 

SCALES 

I-Iorizontal 100 0 /00 ' 

I I I I I 
VertIcal 100 0 100 

Note, Vertic.il spac/ng of profiles not 

/~.ay~~ 
Geophysicist 

+ 

+ 

" c 
C> 

" 

200 
I 

200 

to scale 

PLATE 2 
',: 

... '" '" '" ... '" '" ,II> '" <> " <> <> C) C) 
II> " <> <:) Cl <> C) C) 

'" ... ~ III C OJ ~ , , 
I ""'_ .. 1' --- , 1 '"- - 1 I 

+ 2000 N -+- + 

+ 

, ."." ".f ,,, .' ' ." .,,' 

+ + /900 N +- -+ 

-+ +----------0. 1800 N + + 

+ + 1--~----"'-_c--7'!, /700 N + 

+ + 

+ + _____ ='-- --l------ ---+>----- --I liDO N 

+ + 

------===1--+-, ,--,-_,.-_-_ -, -,.+1 -,.'~-._-__ -~;;,---------+-----, ----

-----' - _._--

_. - + 
'" CJ " " " ~ 

F@et 

Gammas 

t t 

+ + 

+ + 

300S + 

400 s + + 

+ sao s + 

600 S + 

700 S t 

-_ .. _----, -""'"\----, 

900 S + 

f-

'" '" '" C> CJ " " CJ <:) ... '" <l) 

.- --------------------- ----------------' 

GEOPHYSICAL SURVEY AT MT. HAGEN. NEW GUINEA 

OF 
MAGNETIC 

ALLUVIAL GOLD 
SURVEY 

DEPOSITS AT KUTA 

MAGNETIC VERTICAL INTENSITY PROFILES 

G 103 - 2 
Geophysical section, Bureau of' Mineral ResourcBs , Geology & Geophysics 

/,j,6 ,t:t~" 


	Front Cover
	Title Page
	Table of Contents
	I. Location
	II. Geology
	III. Purpose of Magnetic Survey
	IV. Outline of Operations
	V. Applicability of Magnetic Method
	VI. Discussion of Results
	VII. Testing of Results
	VIII. Summary and Conclusions
	IX. Acknowledgements
	References
	Plates
	Plate 1 (G103-1)
	Plate 2 (G103-2)


