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ABSTRACT

Lake sediment samples were collected at a density of
one sample per 25 sq. km. or 9 sq. mi. in a uraniferous
area of the Great Bear Lake region, N.W.T,.

The objective of the thesis was to treat analytical
data for uranium in lake sediments by harmonic analysis.
A two dimensional power spectrum showed several distinct
peaks from which a number of sets of crest lines were
constructed. The crest lines pass along uranium contour
patterns and anomalous zones which are roughly parallel
and equally spaced. The orientations of the various crest
lines show a very good degree of directional similarity
with postulated structural lineaments in the thesis area.
The intersections of these crest lines account for most
of the anomalous zones as do the intersections of various
fault lineages account for the localization of known
uranium deposits and mineralization. These similarities
probably suggest that uranium deposits and mineralization

within the Great Rear Lake region are controlled by regular

structural features.
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INTRODUCTION

The Pear Geological Province is a favourable area for
the occurrence of uranium (Lang, 1958). The known occurrences
and deposits occur along the western margin of the Province,
and all are of the vein type. Because of this, the area is
considered to be a metallogenic province for uranium (Lang
et al., 1962). Figure 1 shows this in perspective with others
that occur along the outer perimeter of the Shield and along
two prominent geosynclines.

Within the Great Pear Lake region the known uranium
deposits are controlled by lineaments and structural features
associated with tectonism of late Aphebian age. The linea-
ments, many of which may be faults, are parallel and trend
northeast (Ruzicka, 1971) and are separated by a regular
spacing of 12 miles (Campbell, 1955).

Lang et al. (1962) and Ruzicka (1971) have postulated
that the intersections of the northeasterly-trending linea-
ments with tectonically related fault and fracture systems
of various directions (mainly southeast) provide structur-
ally favourable loci for the localization of uranium
deposits in the thesis area. Uranium deposits may also be
closely associated with diabase dykes that fill some of the
southeasterly fractures (Ruzicka, 1971).

Recently the Geological Survey of Canada undertook a
large geochemical reconnaissance survey collecting lake
sediment samples in the Bear-Slave provinces (Allan et al.,
1973). The thesis area covers approximately + of the survey

area and is situated in the Great Bear Lake region, N.W.T.

(FIG.1l).
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The objective of the thesis is to mathematically analyse
the uranium data in lake sediments by a method of harmonic
analysis. The use-of this approach is to detect one or more
sets of parallel (or approximately parallel) lines in the
analytical data. These lines, along which the anomalies tend
to be clustered, are equally spaced (or nearly so). It is
hoped that harmonic analysis will show whether or not the
concept for uranium mineralization within the area is

controlled by regular structural features.

GENERAL GEOLOGY

The Precambrian Rear Structural Province, situated along
the western margin of the Archean Slave Province, is made up
of Aphebian and Helikian sediments intruded by granitic
plutons (*IG.2). The early Proterozoic sediments belong to
what Hoffman (1973) calls the Coronation Geosyncline.

The oldest rocks are Aphebian sediments and volcanics
of the Zpworth and Snare Groups. “our phases are recognized:
a pre-orogenic orthoquartzite-carbonate phase; a transitional
euxinic=volcanic phase; an early syn-orogenic flysch phase;
and a late syn-orogenic molasse phase (Hoffman, 1973; McGlynn
and Traser, 1972).

During the Hudsonian orogeny the Hepburn and Great Bear
batholiths were emplaced. They are now separated by the 350
kilometer-=long Wopmay fault (FIG.3). The Hepburn batholith

comprises migmatites, mixed granitoid gneisses, granodiorite
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and allied plutonic rocks. It is in this area that the rocks
of the Coronation Geosyncline have been deformed, metamor-
phosed and intruded by granitic rocks. West of the Wopmay
fault the younger Great RBear batholith (Hoffman, 1973) is
composed of felsite porphyry and granodiorités with derived
sediments.

Helikian sediments, in the northern portion of the Rear
Province, consists of deformed quartzites, stromatolitic
dolomites and basaltic lavas. These are unconformably over-
lain by Hadrynian quartzites, carbonates and shales. Helikian
and Hadrynian diabase sheets and dykes cut all rocks of the
Rear Province (McGlynn and Fraser, 1972).

The thesis area covers a good portion of the Hepburn
and Great Bear batholiths with the Wopmay fault roughly
bisecting the area (FIG.3). It also includes part of the
Epworth Fasin in the northeast and part of the Slave Pro-
vince in the southeast.

The uranium geochemical anomalies as well as the uranium
deposits and mineralization occur predominantly in the Great

Bear batholith region (FIG.3).

GEOCHEMICAL RVIDENCE FOR THE USE OF

HARMONIC ANALYSIS

After the completion of the geochemical reconnalssance
survey, Allan and Cameron (1973) produced a uranium contour

map that covers the thesis area (FIG.4). The anomalous
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contour patterns (% 15 ppm uranium) appear to show some
degree of regular or periodic phenomena. That is, regional
variations of high and low values for uranium appear to
oscillate in a regular or periodic fashion: the surface of
which appears to resemble the surface of a simple "egg box".
In Figure 4, dashed lines represent what appears to be
regular or periodic alignments of zones of anomalous contour
patterns. These patterns co not seem to be continuous but
appear to undulate or oscillate along the path of these
lines.

Known examples of geological phenomena that are oscilla-
tory in nature are folded rocks, ripple marks and ocean
waves. To analyse such phenomena, harmonic analysis is
employed which is a technique for analysis and synthesis
of such oscillatory phenomena. Thus, the apparent regular
or periodic oscillating geochemical phenomenon shown in
rigure 4 is a simple piece of evidence to initiate the use
of harmonic analysis.

The surface of this oscillating geochemical phenomenon
may be described as a composite oscillatory surface. It 1is
made up of two components, a periodic fluctuation an¢ a
random fluctuation (Harbaugh and Merriam, 1968). For example,
Figure 5 shows a hypothetical cross section along A-A' of
rigure 4, showing the random and periodic components.

When the composite oscillatory surface is contoured, as
in Figure 4, the random fluctuation is reduced and the
periocdic component may become more evident. However, the

periodic phenomena may not be obvious from this contour map
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and especially from the raw data. To demonstrate this,
random numbers were added to the original data. The effect
of this is shown in Figure 5 as the new composite curve.
The underlying regional periodic phenomenon is still pre-
sent, but the random fluctuation is more variable in ampli=-
tude than was the original random fluctuation. This has the
effect of altering the original contour map, Figure 6a, to
a new contour map with no periodic phenomena, Figure 6b.

If the random numbers chosen were too large, the apparent
regional periodic trend would be completely destroyed.
Alternatively, if the random numbers were too small there
would be no appreciable change in the original map.

Thus, if a contour map shows no visible periodic phen-
omena and apparently resembles a random pattern, the appli-
cation of harmonic analysis to the data will still bring out

any hidden regional trend if it exists (see Appendix 1).

Iew uranium contour map
with added rancom nunbers.

Original uranium contour
map (¥IG.4; Allan and
Cameron, 1973).

B! ium
w1GURE 6. Comparison between the o;lblna} urgnfan
contour map and the uranium contour ray

N L33 wmandAam numbherse.



HARMONIC ANALYSIS

(i) INTRODUCTION

The method of harmonic analysis used in this thesis
follows similar procedures used by Agterberg and Fabbri
(1972). It consists of coding a dot map (FIG.8) and cal-
culating the two dimensional inverse complex Fourier trans-
form which results in a power spectrum.

The term "spectrum" may bring to mind the separation
of spectral colours in sunlight. This is accomplished bj
sunlight being dispersed through a prism resulting in
characteristic wavelengths and spectral colours in the
sunlight spectrum. An analogous result of this with respect

to the mathematical method used is shown in Figure 7.

Inverse complex Fourier transform

2-D
Power spectrum

Prism

Spectrum

o8

FIGURE 7. A diagram to illustrate analogous principles
between dispersion of sunlight and the meinoc
of harmonic analysis uced. ‘

11



One might compare sunlight with the ovérall surface or
trend surface for uranium content in lake sediments. Like
sunlight, the uranium trend surface is a composite of its
components.

The inverse Fourier transform may be compared to the
properties of a prism., It disperses the trend surface into
a power spectrum that distinguishes "signals" from "noise",
The position of these signals or peaks may correspond to
periodic regularities in the regional arrangement of the
uranium content in lake sediments.

A chosen peak in the power spectrum gives rise to what
is called a phase map. This map is a series of sinusoidal °
waves whose wavelength, amplitude and direction are depen-
dent on the position and value of the peak chosen. If a
collection of peaks were chosen the resulting phase map
would be a complex pattern of interfering sinusoidal waves.

Phase maps can be evaluated by comparing them with the
contour map and the inferred lineaments and tectonic
systems in the thesis area. It would be very useful in this

evaluation to .study the crest lines of these phase maps.

(ii) NATURE OF THE DATA
The sampling area conforms to the array of unit cells
defined by the Universal Transverse VMercator projection
(u.T.M.) on a scale of 1:250,000. Each one of these 10x10

km. unit cells is divided into four 5%5 km. cells each

12



13

230060 m 1 v

i |
! L
= =gtk § F -3 |
. . LT~ F -1l ST . REEES W
. i f ! i et |
oS S 530 T Tt et St |
.l | . ofe | of 1 i e P P |
: : . i .| -
4 |._ . " S P . - _ —- + 4 . “v " B m - — 4- - T - - I
HOR el doiule k ol & i ) bl olol o} o o 1 - 4
- ST ! " N t e T - 1- b . ! . 1. 1
oS e B L3 A I 2%l N Bl S SN OO N S . U AV S N T A LN
B R B B A { . . ! | S : o« | N D
. . H 1 | L. s, of * « . e ol o | - H _v
- T I T i I ) T T .
.m. i ! LI S ol : | : i M. o | .+.“. e I 1o A B .“ .
' - ; + 4—-|- — - e R el S S B +
- F 2 3 nl,v;l.,ﬂ!wl».!l,«. - g | N i _. I | J ) f .
m- » 3 ol j* 1 « . e . i* | o it LR *f o j o ”- -n
H S f . . I = § -f - e " HER R
NN ol . . Y < I M L L -
. SR S B e e M I D Bt A O S
SR T T 0. Sl e 4.1 1. el e ]e
o T T D . I f . 1 . _. i
o e . * Ja _w " . AP L e 1 ! i .
" =1 . - - i | _
Sl L T L RO EREREREORD NN
e} * o, . ! . . w- . e YI.\. L 4§ . 1 =
PO S BEEh RS DR B 58 SRS S | e 1 I T — B et O s A SN 58 1
"1 ) . o1 «1” | *be | g as 3 . ¥ L I B IS BEEE
& T I ol , . . ” =t . e e . J ot . o 1, L. i
SN 2 | JRS O il NI i W T . N N W o S I 1 W G T, N G S
h A el eiele . ._ 5 . i _ . m. Ll A IS A S S PO BT CR L I X
. | i [ . . !
- T T T 1 > ﬁ T ) . o] o F H
‘BEEEEERERERESDN IRDNRNEREEE RN
‘“ A o~
R ooy sosnnn “

WU\ @
-
o U}
B>y
« U
.

lLake sediment s

regicn,
the U.T.V.



14

containing one lake sediment sample (FIG.8). The sample
density of one sample per 25 sq. km. or 9 §q. mi., in an
area of continuous permafrost, complies with that defined
by Allan et al. (1972).

The sampling grid is composed of 32x32 celle making a
total of 1,024 cells or 1,024 samples (FIG.8). However,
there are three samples missing due to the lack of lakes
or the inacessibility of sediment in lakes within the cell
boundary (Appendix II; FIG.8). It was necessary to assume
values for these missing samples in relation to the other
surrounding values (Appendix III).

Each cell in Figure 8 can be located by its U,T.VN.
coordinates. However, a much simpler system is to define
each cell by i and j coordinates, i.e. (i,j), where i stands
for columns and j for rows, each of which varies from 1 to
%22, The coordinate or element (1,1) is situated in the
northwest corner of the grid.

Tach sample within a cell is not located exactly in the
center, but because each cell contains only one sample and
its size conforms to the sample density, the uranium value
is taken to represent the whole cell.

All the samples were collectec by burrowing an auger
into the lake bottom sediment. Helicopters were used to
reach the sample sites. The depth of samples in lakes
averaged approximately 5 feet and ranged from % to 8 feet.
The sediment was placed into water-proof bags, and after

being air dried were shipped to Ottawa for immediate sample

preparation and chemical analysis.
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The samples were sieved (<250 mesh), then analysed for
uranium content by a fluorescence method (Smith and Lynch,

1969) .

(iii) MBTHOD OF HARMONIC ANALYSIS

To mathematically describe the uranium trend surface
appropriate variables must be established. The uranium
content in lake sediments represents a dependent variable,z,
which becomes a function of two independent variables, i and
j which represents easterly and southerly directions respec-
tively.

These i and j variables correspond to the i and j co-
ordinates given in Figure & and Appendix II and III. Zvery
2z has a uranium value U(i,j), and therefore z=U(1i,3).

The elementary or observed array of gridded data u(i, J)

is a square array with i and j varying from 1 to 523

o=}

P B NI O

1,1 1,32

esece neses e
Cievsceescocsron

e}

32,1 e e e s s e s s 32’52

The average value was subtracted from each U(1i,J)
value giving rise to a basic array of elements X(i,J)

that are corrected for the mean.
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The inverse complex Wourier transform was then computed

by the general equation:

2 n n
Alp,q)=1 e . .
(p,q)=1/n jgl Elx(l,J)GXp(-ZTTI(lp/n+Jq/n)) sisnsinstil]

where I=J/-1 and h=%2,
From this equation A(p,q) consists of a real part,
Re(A(p,q)), and an imaginary part, Im(A(p,q)). Ry computing

the square of the amplitude its phase is eliminated:

P'(p,q)=ReZ(A(DP,q)) + IBZCACP,q)) eeeocsececcscacenssl(2)

Every value P'(p,q) was standardized by multiplication
by the factor F‘:na/s2 where sa is the mean square of the
array X(i,j). The resulting (32x32) array of P(p,q) values
is the power spectrum which is symmetrical about the origin
P(0,0). Therefore, only half of it is represented in map
form (7IG.9). Every P(p,q) value can be located in Figure 9
by using the scales on the bottom (for p values) and sides
(for q values).

Bach value P(p,q) in the power spectrum is related to
the amplitude for a single sine wave fitted to the data in
the dot map (*1G.8). The axis of thies wave is perpendicular
to the line joining P(p,q) to the origin P(0,0). The dis-
tance between the two points determines the period of the
wave which is measured by rotating the period scale about

the origin.

our interest is now directed to peaks some distance
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away from the origin which corresponds to waves with periods
of approximately 30 km. or less. From these points phase maps

can be constructed as follows:

X'(p,q:u,v)=Re(A(p,q))cos2rn( pu/n+qv/n)

-Im(A(p,q)) sin2m(pu/n+qv/n) eeeeeensnnecse(3)

It can be seen that equation (3) corresponds to a single
term of the complete complex Fourier transform A(p,q) of (1).
The geographic coordinates u and v were fitted to the
original dot map (¥IG.8) for specific p and q.

Where i=j=1 in the original array X(i,j), u=v=0 in the
new coordinate system. When i and j denote columns and rows
of X(i,j) respectively, the u and v axes point eastward and
southward respectively.

As previously stated, several peaks P(p,q) could be
chosen for the construction of a phase map. The pattern
produced from this would be a pattern of interfering sine
waves. If several peaks were chosen, the phase maps X*(u,v)
would have different high and low values. Because of this,

the phase maps were standardized using the following

equation:
—X'(uLV)+'X'min'.....'.......!"......‘0......(1“)
where X'min is the smallest value and X'max is the largest

value. The new range of X(u,v) is O to 1 which is divided

into seven seguments, each of which has a symbol for easy
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graphical recognition (see *IG.10a-e). These symbols, of
increasing value, are as follows: b,=,b,+,b,X,X where b is
a blank. Crests of waves or interfering waves are recog-

nized by bands of X-signs.

PHASE MAPS FOR URANIUM CONTENT IN LAKE

SEDIMENTS

The most important phase maps follow. These are based
on peaks selected from the power spectrum in Figure 9. The
areas of these maps (FIG.l0a-e) are the same as the area
for the uranium contour map shown in Figure 4._éach phase
map description is identified by the figure number and the
set of points used. Other phase maps that show patterns

from several peaks are shown in Appendix IV.

#IGURE 10a. N=S set: P(-9,1)=3.

The crest lines are in a N-S direction

with a wavelength of approximately 17 km.

FIGURE 10b., NW=SE set: P(=4,4)=lk.

The crest lines of this phase map are
directed in a NIW-SE direction with a wave-
length of approximately 28 km. They seem
to best fit postulated southeasterly trend=-

ing fault, fracture and diabase dyke systems

in the thesis area.



FIGURE 10c.

FIGURE 10d.

FIGURE 10e.

20

E=W set: P(4,12)=4.
The wave pattern is not directly east-
west but is directed more northerly. The

wavelength is approximately 12.5 km.

NE=-SW set: P(6,4)=3.

The crest lines are in a NE=SW direction
with a wavelength of approximately 21.5 km.
or 12.9 mi. They seem to best fit
theoretical northeasterly trending linea=-

ments in the thesis area.

NR—SW=NW-SE set: P(=4,4)=k; P(6,4)=3;
P(4,12)=4; P(=9,1)=3.

The peaks chosen are the major signals
in the power spectrum (*1G.9). The crest
lines no longer form lines but form crest
modes. A three diﬁensional view of this phase

map appears to resemble the surface of a

simple "egg box".
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GEOLOGICAL INTERPRETATION OF ANALYSIS

Figures 10a-e show that the pattern of uranium distri-
bution follows or aligns along various parallel and equally
spaced crest lines of the various phase maps. As shown in
Figure 11, these various crest lines, belonging to a N=S
set (FIG.10a), a NW-SE set (*1G6.10b), a E-W set (FIG.10c)
and a NE=SW set (FIG.10d), can be related to anomalies in
the original uranium map (*IG.4). Of course, some of the
crest lines and parts of others are not associated with a
significant amount of uranium. This may be related to a
variety of more complex geological considerations,

Ruzicka (1971) mentions N% trending lineaments, many
of which may be faults, with a regular spacing of 12 miles
(Campbell, 1955). The crest lines of Figure 10d are also
NE with a regular spacing of 12.9 miles. e also mentious
southeasterly trending faults, fractures and diabase dykes.
These orientations are similar to the NW=-SE crest lines of
Figure 10b. He further mentions faults of various directions
which may correspond to the N-S5 and E£-¥ sets of crest lines
in Figures 10a anc¢ 10c. In almost all cases then, the
orientation of the various crest lines approximate direc-
tions of hypothesised structural lineaments. The various

crest lines and fault systems show a very good degree of

directional similarity.

It has been stated earlier that the structurally

favourable loci for uranium deposits occur at the inter-

sections of the various fault lineapges, which correspona

to the various crest lines, and there fore these too may

show directional similarity. If this were true, then all
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loci, as shown in Tigure 11, should have abnormal abun-
dances of uranium. Just as the intersections of fault
lineages are thought to control the localization of uranium
(Ruzicka, 1971), so too may the intersections of the various
crest lines, which correspond to these lineages, reflect

the localization of anomalous zones for uranium. Over-
whelmingly this is the case, exceptions may be due to geo-
logical variations so far undetermiﬁed or to sampling pro-
blems related to regional surveys using lake sediments.

The X-signs in Figure 10e represent the modes of con=-
struction of interacting crest lines from Figures 10a, 10b,
10c and 10d. By comparing Figure 10e¢ to Figure 4, most of
the anomalous zones coincide reasonably well with the crest
modes. However, this is better seen in Figure 11 where a
comparison can be made between the crest modes and the
locations of the anomalous zones. There is an excellent
similarity between control of uranium anomalies and crest
interactions.

Therefore, the similarities produced by harmonic analysis
suggests that uranium deposits and mineralization within
the Great Rear Lake region are controlled by regular
structural features which are related to the geotectonic

evolution of this northwestern part of the Canadian Shield.
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CONCLUSIONS

Harmonic analysis of geochemical data has shown that
the trend surface or pattern of uranium content in lake
sediments in the Great ?ear Lake region is somewhat regular
or periocdic in nature. The use of this mathematical technique
implies that there are regular structural features controll-
ing the localization of uranium mineralization on a regional
scale in this known uraniferous province.

The dominant structural features in the area are faults,
fractures and diabase dykes trending in various directions.
The regular NE-SW and NW=-SE patterns of mathematically
derived crest lines for uranium show directional similar-
ities with N% and SE fault and fracture systems. The inter-
sections of these fault and fracture systems have been
postulated as areas of abnormal abundances of uranium. The
intersections of the regular patterns of crest lines for
uranium tends to -confirm this geotectonic control of ab-
normal uranium levels. The implication is that uranium
deposits and mineralization in the Great Bear Lake region
are controlled by regular mathematically predictable
structural features.

These conclusions could result in a format for uranium
exploration using geomathematical interpretive techniques

for areas where periodicity of uranium anomalies can be

established.
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APPENDIX I

A NEW POWER SPECTRUM

To show that the method of harmonic analysis (the
inverse complex Fourier transform) will bring out any
hidden trends from the random péttern of the uranium contour
map in Figure 6b, a new power spectrum was computed for
uranium values to which were added random numbers (FIG.6b).
For the new periodic component to be similar to the original
periodic component, the signals in the new power spectrum
(FI1G.I-1) should have similar coordinates and values for
the signals in the original power spectrum, In ¥igure I-1
the four major signal areas in the new power spectrum corres-
pond reasonably well with the signal areas in the original
power spectrum (*1G.9). This demonstrates that the data will
show regional periodicity, whether it can be recognized

visibly or not. This is the concept and purpose of harmonic

analysis.
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APPENDIX II

TARLE OF SAMPLE SITHE NUMPERS

The sample numbers are arranged to correspond to the
sample site locations in Figure 8. To locate the sample
number for a dot in ¥igure 8, read the i and j cell coor-

dinate and then locate the same 1 and j coordinate in the

tables that follow.
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APPENDIX III

TABLE OF URANIUM VALUES WOR SAMPLES

Uranium values (ppm) are arranged to correspond to the
sample numbers and sites in Appendix II and Figure 8 respec=-
tively. To locate the uranium value for a sample number in
Appendix IT or a dot in Figure 8, read the i and j coor-
dinate then locate the same i and J coordinate in the

tables that follow.



)

~M

~

{tv

-

.8
1.2

N

1.1

1.3

3

N
PRUIR

]

cJ

™M

w

[-+]

(g0

U

1.

3

]
r

a

)
e

1.7

Lot}

Py

ot (

.
-

-t

oy

sl

D)

LRt
-3

e
.

Hheld

w

[of B}

noo.
!

vy

T

113}

~y oo

&

[ =]
L2

~
<
n

.
oy

]

I} a

3a3

¥

o

(=]

.
Uy
L]
<

o

ulr)

]
U™
g
uy

e

in

CJ «d

-t
. @
e

-1

~

53

i (% BUSSRE= T AT
L I
v LY 7 (v T el
3
I N Oy ™y th =
L
AN wn 1w et N e
.y
LA A e I -
. . v s . N
W C VU el (U e
CV D (Y S @
8 6 e v 0
LA e
QNS iSO
L N )
LM - ORI ¥
WO LY T Y v D
- « e .
a2 €o TJ o
[}
(RSN W CNTON N - WV,
* . - - . . 3 -
Iy MmN Cr et s 0
(SR Y
(LTINS I I IRC N N
- v - - - - ~ .
GO RPN LY e ey
o~ -4
Coer e N e (N Do
- . < . & ® ‘ 3
N W TN
-~
e I oar 08
. ‘e
v U ed O
NI LD Sy OO M
. . . . . - s -
Pe TYRIN 12 M N
- “2
[N I R N
« €« g = & & © .
(LY AR A R PRI S )
-t v
AN 15 LY e T 0D
* e 4 B e & &
i P e et O D Y
A ML e
LRI . e "
L PR S L g
4 o' o 7
N "y s ey e
P N T
(VLR TAY J & T
-t
N AR LW S PR ISR I
v e 3 e v ¢ e O
" Lo Mo Rl
L] (3]

LN w O

ey Mo

.
M

-
-
.
.

[ U SRR ]
v & 0 v .
(d 00 e 15 O

w
<

-

)

(7Y

191

I Y

o I S B B
e 2 3 & ¢

. -
- o7

& e
Ld L
s N

"
»
w4

7

.
Aw

[N TaY
-

W ool

&y
t e

<) o4

o
« v
v I
el

. »
uh T

) 0D CD

Y 0

e

[

38



LA AV IR

e

-4

L]

-7 o™

« e

o3

oty

(]

e
-
.
-
-
-

($\]

«!

L ol

.7
.3
.s

.
.
°

~

1.4
.

3.

m ur

1.

n in

(1] O

-t

3

1.2
1.1

od

o

Uy o

wn

1.1

-~

¢« £ e ® *
¢

us
©

9

.

-y

oL

2.0

1.5

(o]
.

(o]

-

w4

te
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>