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ABSTRACT

A hydrogeochemical survey of the Deer Trail Mountain-Alunite Ridge study
area was undertaken to examine the geochemical characteristics of the waters
as related to the potential for locating mineral deposits. The study area
encompassed the Pine Creek (Bullion Canyon) and Cottonwood Creek drainage
basins located approximately 10 km (6 mi) southwest of Marysvale, Utah.
Thirty-seven samples were collected from streams, springs, and mine waters
within the study area. The data were interpreted using single element plots
and Q-mode factor analysis. A three factor model was selected. Factor 1
reflects normal weathering, Factor 2 reflects weathering of base metal sulfide
minerals, and Factor 3 reflects weathering of alunite and possibly pyrite.
Chemical modeling was used to calculate the chemical speciation of the
waters. The presence of anomalous U, Mo, Li, K, and F, factor analysis
interpretation, and geological data suggest that a buried stock underlies the
study area. Several areas are identified which may contain undiscovered
sulfide mineralization, probably related to the emplacement of the stock.

INTRODUCTION

A hydrogeochemical survey was conducted in and around the Pine Creek
(Bullion Canyon) and Cottonwood Creek drainages, which encompasses the Deer
Trail Mountain-Alunite Ridge area, during the summer of 1982. Thirty-seven
stream, spring, and mine water samples were collected and analyzed for 19
constituent concentrations. The study area is located in the Tushar Mountains
some 10 km (6 mi) southwest of Marysvale, Utah (fig. 1) and covers
approximately 75 sq km (35 sq mi).

Geological studies conducted in the Deer Trail Mountain-Alunite Ridge
area indicate the presence of a buried intrusive underlying the area
(Cunningham and Steven, 1979b). Geochemical studies using rock, water, and
heavy mineral concentrates of stream sediment by Tucker, R. E., and others
(1980, 1981, and 1982) also gave geochemical indications of a mineralized
stock underlying the study area. The detailed hydrogeochemical survey was
conducted to examine the geochemical characteristics of the area with an
emphasis on identifying new areas of mineral potential.

GENERAL GEOLOGY

The study area is located in the high plateaus subprovince of the
Colorado Plateau near its boundary with the Basin and Range province. The
study area covers some 75 sq km (35 sq mi) within the Marysvale Volcanic field
(Cunningham and Steven, 1979d). The 0Oligocene-Miocene Bullion Canyon
Volcanics, the predominant geological unit in the study area (fig. 2),
consists of intermediate composition lava flows, ash flow tuffs, and related
volcanoclastic deposits. These rocks originated from numerous stratovolcanos
between 35 to 22 m.y. ago (Steven, Cunningham, Naeser, and Mehnert, 1978).
Along the eastern edge of the Tushar Mountains, the Bullion Canyon Volcanics
unconformably overlie Paleozoic and Mesozoic limestones and sandstones.
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Numerous monzonitic to quartz monzonitic stocks were emplaced throughout the
region during the period of volcanism which produced the Bullion Canyon
Volcanics. Basin and Range extensional tectonism began approximately 22-21
m.y. ago, which coincides with the shift from the intermediate composition
Bullion Canyon Volcanics to a bimodal rhyolite-basalt series (Steven and
others, 1978). The Mount Belknap Volcanics are of rhyolitic composition and
were erupted between 22-16 m.y. ago (Steven and others, 1978) and lie to the
west of the study area. More detailed geological descriptions are given in
Cunningham and Steven (1978a, 1979a, 1980), Steven (1977), and Steven and
Cunningham (1980).

DESCRIPTION OF MAP UNITS

Qa ALLUVIAL DEPOSITS (HOLOCENE)--Silts, sands, and gravels in alluvial
fans, alluvial slope wash, and stream alluvium

Qls LANDSLIDE DEBRIS (QUATERNARY)--Includes talus and colluvium

Ts SEVIER RIVER FORMATION, LOWER PART (PLIOCENE AND MIOCENE)--Fluviatile

gravels, sands, and silts, with interlayered ash-fall tuffs

MOUNT BELKNAP VOLCANICS (MIOCENE)

Tmm Middle Tuff Member--Crystal-poor rhyolite welded ash-flow tuff,
closely similar to that in the outflow Joe Lott Member (Tmj)

Tmb1 Blue Lake Rhyolite Member--Crystal-poor rhyolite flows, closely
similar to those in the Mount Baldy Rhyolite Member (Tmb)

Tml Lower Tuff Member--Moderately welded crystal-poor alkali-rhyolite

ash-flow tuff lithologically similar to the Joe Lott Tuff Member
(Tmj). Intracaldera facies of the Mount Belknap caldera

BULLION CANYON VOLCANICS (MIOCENE AND OLIGOCENE)

Tbu Upper Member--Mostly rhyodacite to andesite lava flows and local
ash-flow tuffs
Tbd Delano Peak Tuff Member--Densely welded crystal-rich quartz latite

ash-flow tuff containing phenocrysts of plagioclase (32 percent),
hornblende (9 percent), Fe-Ti oxide minerals (4 percent), and
less than 1 percent each of quartz, biotite and apatite

Tbm Middle Member--Mostly light-gray and brown rhyodacite lava flows,
flow breccia, and volcanic mud-flow breccia that lie between the
overlying Delano Peak Tuff Member (Tbd) and underlying Three
Creeks Tuff Member (Tbt)

Tbt Three Creeks Tuff Member (0ligocene)--Densely welded light-gray and
brown, crystal-rich quartz latite ash-flow tuff containing
phenocrysts of plagioclase (35 percent), hornblende (9 percent),
biotite (3 percent), and quartz (2 percent). Fe-Ti oxide
minerals, sanidine, and other accessory minerals occur in
traces. K-Ar age is 27 m.y. (Steven, Cunningham, Naeser, and
Mehnert, 1978)

Tb1l Lower Member--Mostly volcanic mud-flow breccia, flow breccia, and
tuffaceous sedimentary rock that occur below the Three Creeks
Tuff Member (Tbt)



Tcg CONGLOMERATE (OLIGOCENE TO PALEOCENE)--Light-gray to buff pebble
conglomerate containing rounded clasts of sandstone and limestone
derived from Mesozoic and Paleozoic rocks. Locally contains
tuffaceous sandstone

Ja ARAPIEN FORMATION (MIDDLE JURASSIC)--Light-gray limestone and shale
and locally interbedded red to brown sandstone and
intraformational Timestone conglomerate layers

JTrn NAVAJO SANDSTONE (JURASSIC AND TRIASSIC?)--Fine-grained buff well-
sorted, crossbedded sandstone. The crossbedding dips south

Trc CHINLE FORMATION (UPPER TRIASSIC)--Green, purple, and red sandstone,
siltstone, and mudstone. Laminated and thinly bedded

Trcs Shinarump Member--Light-brown to brownish-gray crossbedded poorly
sorted sandstone. Crossbedding dips northwest

Trm MOENKOPI FORMATION (MIDDLE? AND LOWER TRIASSIC)--Greenish-gray and

purple, fine-grained sandstone and underlying red siltstone and
shale. Includes a prominent gray limestone bed near the base

Pk KAIBAB LIMESTONE (LOWER PERMIAN)--Light- to dark-gray limestone and
dolomite

Pt TOROWEAP FORMATION (LOWER PERMIAN)--Light-gray dolomite and
yellowish-gray limestone, sandstone, and quartzite

Pq QUEANTOWEAP SANDSTONE OF McNAIR, 1951 (LOWER PERMIAN)--Light-tan

well-sorted, crossbedded orthoquartzite

Placer yold was discovered in Bullion Canyon in 1868. Shortly
afterwards, stratabound or manto-type base-metal sulfide ore deposits
containing precious metal were discovered within the Paleozoic and Mesozoic
sedimentary rocks. Vein-type alunite was identified on Alunite Ridge in
1910. The pink, highly crystalline alunite occurs in veins that cross-cut the
host Bullion Canyon Volcanics. A hot springs-type mercury deposit was
discovered on the eastern face of Deer Trail Mountain near the turn of the
century (Callaghan, 1973). Detailed mining and mineral deposit descriptions
are given in Butler (1913), Butler and Gale (1912), Butler and others (1920),
Callaghan (1938 and 1973), Cunningham and Steven (1978b, 1979c, 1979e),
Steven, Cunningham, and Rowley (1978), Steven and Cunningham (1979), Steven
and others (1980), and Wyant and Stugart (1951). At present mining activity
in this area is sporadic, but extensive exploration programs are in progress.

A genetic relationship between porphyry-type mineral deposits and
precious metal containing base-metal sulfide has been recognized (Wallace and
others, 1978; Mutschler and others, 1981; and Westra and Keith, 1981). The
base metal deposits are generally found in zones removed from the porphyry-
type mineralized zone due in part to thermal mobility, solution chemistry, and
wall rock interactions with the upwelling fluids. In the study area the base-
metal sulfide, manto-type deposits could have formed as metal-bearing
hydrothermal fluids, emanating from an intrusive body, reacted with the
favorable overlying sedimentary rocks.

The vein-type alunite deposits are located within the fault-bounded, most
highly domed portion of Bullion Canyon Volcanics and may center over the
postulated 14 m.y. old intrusive (Cunningham and Steven, 1979b). The alunite
is believed to have formed as sulfur-rich hydrothermal fluids reacted with the
Bullion Canyon Volcanics. There are no extrusive volcanic rocks or dikes that
can be attributed to the postulated hidden stock.



SAMPLE COLLECTION AND ANALYTICAL TECHNIQUES

Water samples were collected from 37 sites in July 1982 within the study
area. MWater samples were collected from 16 first order or unbranched streams,
ten springs, and 11 mine drainages. Three duplicate water samples were
collected and duplicate analyses were performed on five samples. The results
of the chemical analyses are given in Appendix 1.

At each site a 60 ml sample was filtered into an acid-rinsed polyethylene
bottle through a 0.45 um membrane filter, and then acidified with reagent
grade concentrated nitric acid to a pH less than 2. A 500 ml untreated sample
was also collected in a clean polyethylene bottle. Temperature and pH were
measured at each site. Calcium, Mg, Na, K, Li, Si0 Cu, Mo, Fe, A]
and As were determined on the acidified samp]es. %ka]1n1ty HC0'3), SO
F, U, and specific conductance were determined on the untreated samp]es. The
ana1yt1ca1 techniques are listed in Table 1 and a data summary and 1imits of
detection are given in Table 2. Geometric means and geometric deviations are
shown because the frequency distributions tend to be symmetrical on geometric
(or logarithmic) scales. Samples with constituent concentrations reported to
be below the detection 1imit of the analytical method (Table 2) are defined as
qualified values. The geometric mean and geometric deviation were estimated
for elements with qualified values by the censored-distribution technique of
Cohen (1959). 1In order to utilize multivariant statistical techniques
numerical values had to be substituted for the qualified values. If Tess than
half of the values were qualified, a value of 0.7 times the lower detection
1imit was substituted. If more than half of the values were qualified, a
value of 0.5 times the lower detection limit was substituted. A comparision
of geometric means calculated using Cohens method and substitution is given in
Table 3. The two methods give geometric means that compare reasonably well,
suggesting the substitution scheme can be used with caution.

A charge balance was calculated for the samples to determine the accuracy
of the analyses. The charge balance is calculated by the equation:

anions cations

eq. wt.* i eq. wt.
x 100 = ¢ % difference

anions cations

eq. wt. ' edq. wt.

* eq. wt. = equivalent weight = molecular weight/charge

There are 33 samples with a charge balance difference of 6 percent or less.
The highest deviation was 10.7 percent in sample 06. These results add
confidence to the analytical results for the major cations and anions (Ca, Mg,
Na, K, Alk, SO4, Cl, and F).
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Table 2.--Summary of the analytical results from water samples in the Deer Trail Mountain-

Alunite Ridge study area, southwestern Utah

Constituent Lower detection Minimum Maximum Geometric Geometric Unqualifie
lTimit mean deviation values*
mg/L
Ca 0.1 myg/L 4, 270 35 2.1 37
My 0.01 mg/L 0.4 64 4.3 2.7 37
Na 0.01 mg/L 0.5 8.2 2.8 1.8 37
K 0.04 mg/L 0.18 3.8 0.67 2.0 37
$i0, 1.0 mg/L 3.3 19 8.2 1.4 37
Alkalinity 1.0 mg/L <1.0 223 57 4.0 35
NV 0.1 mg/L 3. 817 45 3.1 37
C1 0.01 mg/L 0.31 7. 1.7 2.2 37
F 0.01 mg/L 0.04 2. 0.31 2.9 37
ug/L
Li 4.0 ug/L <4 27 4,2 2.6 19
In 1.0 pg/L 1.0 2150 8.1 5.2 37
Cu 1.0 ug/L <1.0 99 1.2 4,2 21
Mo 1.0 ug/L <1.0 26 0.79 4.5 17
Fe 1.0 ug/L 1.0 1700 8.1 7.3 37
Mn 1.0 ug/L <1.0 760 3.7 9.0 31
Al 1.0 pwg/L 3.0 2700 25 3.7 37
As 1.0 ug/L <1.0 20 0.86 3.1 17
U 0.1 wg/L <0.1 2.8 0.27 2.5 33

*Number of the 37 samples with concentrations greater than the lower detection limit



Table 3.--Comparison of geometric mean values calculated using Cohens Method

and the substituted values

Geometric mean

Element
Cohens Technique With substitution Number of
unqualified
values

Li ug/L 4,19 4,28 19
Alkalinity mg/L 56.9 57.0 35
Cu ng/L 1.20 1.64 21
Mo ug/L 0.785 1.09 17
Mn ug/L 3.71 4.36 31
As ug/L 0.864 0.993 17
Uug/L 0.273 0.276 33




GEOCHEMISTRY OF THE WATERS

Hydrogeochemistry can be a powerful tool in geochemical exploration, and
can best be applied to geochemical exploration when a rather large suite of
ions are analyzed and computer based data analysis techniques are utilized.
The geochemical characteristics or signature of the waters can be important in
geochemical exploration and in understanding the processes of chemical
weathering which were responsible for that signature. Some hydrogeochemical
studies applied to mineral exploration can be found in Boyle and others
(1971), Miller and others (1979, 1980, and 1984), Miller and McHugh (198la,
1981b), Tucker and others (1980), Wanty and others (1981), and Chatam and
others (1981).

There are some geochemical properties of the aqueous environment that
must be considered when using these media exploration studies. An aqueous
medium is generally homogenous due to complete mixing of the dissolved
constituents, however, many constituent concentrations at a given site may
vary with time due to flow rate fluxuations (Miller and Drever, 1977;
Levinson, 1974). Precipitation of certain constituents due to changing pH
and(or) oxidation states within a drainage may also significantly change the
chemical composition of the water, which is particularly evident in adit
drainages. This hydrogeochemical study was conducted in the summer when most
of the stream flow is contributed by groundwater and over a short time span,
which should reduce most of the complicating variability associated with the
above considerations.

Small daily variations in constitutent concentrations undoubtedly occur
in a dynamic hydrogeochemical system, but these fluxuations may not be readily
separated from the analytical variations in this Timited study. To help
determine if there could be a significant daily effect on constituent
concentrations within a stream, one site was chosen for sampling in the
evening (sample 23) and the following morning (sample 27). The variations in
the constituent concentrations between these two samples are no greater than
differences observed in the analytical duplicates (Appendix 1). This
indicates that geochemical significance should not be attributed to slight
variations in constituent concentrations within the study area, but that an
order of magnitude change may be geochemically significant.

To determine what possible effect mixing may have on a sample source, a
small creek was sampled at its spring source (site 03) and then approximately
0.8 km (0.5 mi) downstream (site 05). The change in constituent
concentrations is not very large for most ions (Appendix 1), however, the Fe
and Mn concentrations exhibit a greater than 90 percent decrease between
sites. This can be attributed to the change in pH and oxidation state of the
ions and consequently the precipitation of Fe and Mn hydroxides. Uranium, Mg,
alkalinity, and 504 also have marked concentration decreases between the
sites. These decreases in constituent concentrations may reflect
co-precipitation or other complex geochemical interactions that occur along
the streams drainage.

The spatial distribution of constituent concentrations, particularly
elements related to ore deposits within a study area can give an indication of
the mineral potential of an area and the rock type through which the water has
traveled. When examining the spatial distributions of the constituents, both

10



high and Tow concentrations were utilized. Unusually low constituent
concentrations have been shown to be diagnostic in defining geochemical
characteristics often associated with mineralizing events in other studies
(Tucker, J. D., and others, 1981; Tucker, R. E., and others, 1980, 1981). 1In
this study, the elemental concentrations defined three constituent suites
which reflected their spatial distributions. The first suite contains Fe, Al,
and Mn (figs. 3, 4, and 5, respectively). Elevated concentrations of these
jons are primarily restricted to sites in the Alunite Ridge area (sites 03-06,
12-14, and 18-21). The second suite contains elevated concentrations of Mg,
Ca, Na, C1, F, U, and Mo (figs. 6-12, respectively). Elevated concentrations
of these ions are predominantly found in the Pine Creek (Bullion Canyon) area
(sites 22-26, 28-34, and 36-39) and the eastern margin of the study area
(sites 01 and 08). The third suite contains elevated concentrations of S0,
§i0,, Li, K, Zn, Cu, and As (figs. 13-19, respectively). Elevated
concentrations of these ions do not appear to be localized, but occur
throughout the study area, often coinciding with elevated concentrations of
the other ions.

One sample collected on Alunite Ridge deserves special note due to its
unique geochemical signature. Sample 03 was collected from a spring near the
top of Alunite Ridge and contains elevated concentrations of Fe, Al, Mn, Mg,
Ca, U, Mo, S04, 3102, Li, K, and Zn. The elevated concentrations of Mg, Ca,
U, Mo, and Li are intriguing because these ions do not generally occur in
samples from Alunite Ridge. However, the ions U, Mo, and Li are often found
in water samples associated with the manto-type mineral deposits in Pine Creek
and the weathering of the Mount Belknap Volcanics (Tucker and others, 1980).
Elevated concentrations of Mg and Ca are most often associated with water
samples from the mineralized areas in sedimentary rocks. The high
concentration of SO, and low pH suggest that sulfide minerals and(or) alunite
may be weathering within the recharge systems of this spring. The suite of
jons observed in sample 03 reflects the weathering of sulfide minerals. A
possible source would be the manto deposits at depth and(or) a near surface
extension of the metallized intrusive postulated to underlie the area.

The Pine Creek drainage can be divided into two distinct regions based on
geochemical results and geological evidence. The upper or western region
drains Bullion Canyon Volcanics rocks that are in the headwaters of Pine Creek
(sites 15-17 and 28-33). The lowest concentrations for many of the
constituent ions occur in samples from this region (Appendix 1). The lower or
eastern region of Pine Creek is composed predominantly of Paleozoic and
Mesozoic sedimentary rocks with some Bullion Canyon Volcanics rocks at higher
elevations (sites 22-27, 34-40). Mining activity was generally restricted to
this region. Samples from known mineralized areas and samples adjacent to
mineralized areas have some of the highest concentrations for many constituent
ions from within the study area. Because the sampling was conducted over a
short time span during the summer, dilution cannot account for the observed
concentration differences in the waters from the two regions. Differences in
the chemical character of the rocks within the recharge basins and(or) the
rate of chemical weathering of the rocks are more likely to account for the
observed differences in constituent concentrations between the two regions.
The geologic and geochemical data suggest that the upper region of Pine Creek
has not been mineralized to any appreciable extent.

11



"yein

*qdd uL uoa]

uoLjeue|dx3

<paJe 96pLY 91LUN|Y-ULRIUNOK |LeA] 4330 dY3 ULYJLM SUOLILUIUSBIUOD UOUL JO UOLINGLAISLQ--"€ d4nblLy

SHILIWO M
===—————acecEzaczu:]
?|dwos woaans v i (o) G l
e —m—mm =]
Jduwios Juiw Jo Buiads © t o} [~ l
SINUN

N , .

o> >_.on.«2
ooo. -L0
Q .%
.v\U S \ O—,
O
\ »22 eV @ 1 \R-60 —— A
©-80 “
m © ‘
d : x.mua
¢ Go-
%, ouoidhe w,,
[ ¢ tQ 3 QW. 4
Q

.
uIDUNOW ~ 0 bl _o
\ 11oJy Jeeq .13 o 8l
. L
ONa oyBIg I
\\\ 25
9e-041 %5y
2¢—P Ge .vm D o
X4
,//99 ,@ ﬂumm
uoAuns o2 92
s A .
4 1),
[ 44 G2
. kel
Ko WA

oeze

s8¢

LOE.22L22N

12



‘pade Apn1s obpLY o1LUN|Y-ULRIUNOK [LRA] 423Q Yyl ULYILM SUOLJIRUIUIIUOD WNULWN|R JO UOLINGLAISLO--"p dunbid

*qdd ul wnutwnly

uoLjeue|dx3

*yeqn u4a3samMyinos

SHILIWO UM
1= e ———— 0 = S =
9|dwbs WDaJys VvV l o] g L
== 5 . - - |
?dwos aujw Jo Bujuds o i (e] (>3 l
S3ITN
j ///
»
o .
5 /—.0 AIlOH IN
o
yor
Q
) 7 oL
2 O cl &

\ e Nso

0-80

)
O\O
4
g,
0@®
.
.\\ Ui IUNOKW
T NYENE-Y-Tq|

-~ s

ec—Q

022

S2.8¢€

OE.LL

WLE.22L21

13



‘eaJde Apnis abpLy 93Lun|y-uLeluNoyl |led] 4330 Y3 ULYILM

*qdd uL 9sauebuey

uoljeue|dx]

‘yeqn U49ISIMYINOS

SYILIAWOUN
B T FTH R
9|dWDS WDINS ¥ I (e} [+ 4
== =]
3jdwios aujw 4o Bujuds @ i [0} [
SIUN

SUOL]PAUIOUOD dsauebuew Jo uoL3INQLURSLQ--"G B4nbL4

i

L T
¥
v

2
~
~
~
-+

£

~ *
(o] .
Y o~/ 0 Ao N
Aot
&) oL
ouv\u S 4] ...,.\ —_————_]
\ > €l o o<go
- A
©-80 ) 90-@) -
4 7 %0_d
20 %, ) S0 ) ouDiBe 2%,
i < £Q tae b
A Bel
)
[
»,
o) % ©
2§ ¥O
] A \ /
uiPIINOW o bLog @
IDJy 4d2aq 6L -
Ko, V-S!
\or\. a9l
o @Eo:o:m.«z
12+ 62
\ ~ S
8z
O/
L€
€
wmnowﬂ 85 &-ze
22—9 cE PEFT & mm\,
~L2
& Ve
SO -Y4 on
ugAun > N . P
i 5) _ N ¢
© %
re sz & / o

_J

oegze

G28¢E

DO LL

LOE22 L2

14



‘YRl ULDISBMYINOS

“pouae Apnis obply 93LUN|Y-ULRIUNOK [L@A] 4830 8Yy3 ULYILM SUOLFRAFUIOUOD unisaubew 4o uolIngLaysig---9 a4nbly

¢ > O

vL-6

O
si< O

‘wdd uL wnpsaubey

uoLrjeuedx3

Jidwos woadls vV

9|dwos Jujw Jo Buluds ©

SYILIWO UM

= — I HHHFTB

A

*
710 AlIOH I

.
ulDIUNOK
1104 J33Q

02-0 woyblig 1N

12—0

R—2E
22— ¢ %

oezz

S2.8¢€

OELL

L0€.22L2L

15



‘eade Apnis obpLy 93LUN|Y-ULRIUNOY [L@A] 433Q Yl ULYILM SUOLJRJUIUIDIUOD WNLD|BD

‘wdd uL wnioe)

uoLjeue|dxd

‘yeln uadisomyinos
40 U0LINQLu3SLQ-=-"/ danbL4

SHILIAWO A
EeEe=—/—/—/——J I HHH-DO
I 0] S l
ajdwos woadys S N AN
ajdwos aujw Jo Bulads © 3 (0] > l
SATINW
*
)
o .
oozz /—.0 AlloOHIN
o8
P~ (078
@U.V\U \0 2l ’_.\
X € -Ok60
(650 0@ .
° ¥oad
Nq QQ.O\ GO ﬁs OCO.ﬂd‘. ,M&.b\ou
I Y e 3 i, {oezz
Q
®
% ©
- o&. . ¥O
uiDuNoOW ©) vi -0
\\ uifon 2\‘ . 8l
\..IOw 4
02-0 woybiug 3N o
\\ 12— 0
2
9 = v
22— 0 . o\\umgxov ¢t
SE_VEN 6L | e’
N
& €2
ROV
o OU
L ltro .
AVl & / N s28e
T4

DE. Ll

LOE22LL

16



‘yein uJdaisamyinos

‘paae Apn3s abpLy 9]LUN|Y-ULRIUNOK [LRJA] 483Q 8Yl ULYILM SUOLIBAIUIIUOD WNLPOS JO UOLINGLUASLO--"8 d4nbL4

L'1> O
@)
o.mAO

‘wdd uL wnipos

67 L=V

uoLjeuedx3

SYILINWOTIMA
[ =—————nzazmzaza:]
9)dwps wWDans v I o] (=] l
= = — . )
91dwios auiw Jo Bujuds @ [0} ) L
S3TIN
M 13 ~T
/ T %
N -
/ (Q\
~
~
»
%%o /~(0 ANOH WA
-.0470
) o omﬂ. _ Ol
2 Wy —_——— A
e —Rs0
%
a0 90-0 8
; ﬁhm
49} -
OQb\ =1¢] oun|3gw Mc.b\ao
8 (4 €0, ~ 3 mww, ]
® © A
o) ) S
- Nh. N vo =
UID JUNOIN \g vl g-0 vS
[[-NTRNET-Tg| 61 - ., .
&g, DS! v
Ly
0z-0 woybiig 3N .
12— 09
8¢t
oY o, %—2Z€
zz(®) o€ TESPRE |
//VO 2
ughun> 9° 9
i S AN
S
ve Gz

oeee

S2.8¢€

DL LL

L0€ 2¢2Lat

17



*yeqq Ua1SaMYINoSs

seade Apn1s abpLy 93LUN[Y-ULeIUNOK |LRA] 433C 8Y3 ULYILM SUOLIBAIUIUOD BPLJUOLYD 4O UOLINGLAISLQ--"6 dunbL4

‘wdd ut |pLaoLy)

uotzeue|dx]

3jdwbps Woasns v

3jdwins auiw 4o Bujuds o

3

SY3LIWO A
== TR R
i (o} S L
[ = = = =]
o 1=} I
S3ITUN

f

12 T

v

v

¥

v
~
~
“

* )\l
g é o AoHIN
P S
yorr
el e
el —8s0 —— ]
O-BO . X
90-0 -
> woad
2d _¢
Sg,, 0 oupIF« n.:»\.o
¥ eo, “a e, {0ezz
O
Y %
© N
- O\P g vo L z,
UIDIUNOW bl q-0 v
\\ oo ) 8l e,
* oot @t N
mr\d N *

0z-0 woybiag 3N ,.r
”

12— 82 .

OE\-p(@) 4

:

4

8t
ot —
zz<Q) oy LwcE
@m vE-§ i 4
. €€
ol
o« €2
! .OI— Jo) N\ 9
\> J © AN SZ8¢€
v Gz
e

D€ LL

JOE 22LCt

18



*yeqn U4a1samyinos

<pade Apnys 9BpLY 9FLUNLY-ULRIUNOK [LBA] 433Q Y} ULYILM SUOLIBAFUDIUOD SPLUON|J O UOLINGLAISLE--"0T d4nbly

sL1'o> O
erro-19°0 O

i< ()

‘wdd uL aptrdonyd

uoLjeue|dx]

SHILIWOUN
| =——————=u=ucazasu:]
Jdwbs WDaJys v 3 (0] > l
——————————w-—m—m=m=w=]
IJdwos Jujw 4o Bujuds © l (0] (>}
S3TNW

(

o2 *
ooo ) ANOHIN
Yo
5

7 ol

W22 o e -
\ €l 760

- X
0-80 00-0 .
\o «®
20 - A03d
@&@ °1¢] oun|dge ngun\d
mo A “Vﬂ\v -
Q
()

€ " e

. 2% @ vo

UIDIUNON bl
\ bJ) J83Qg Q_.\@ o 8l @
Ly NG
oz @ woybiig *In
\\ =0
g€
S~ I B0 %—2€
e
S se v,.ﬂaw.m e’
~2
///A/& @ (94
ugdun Wo [sH4
> b
ve g2

oeee

SZH8E

D€.LL

0E.22L2L

19



‘pade Apnis

"ye1M u4alsamyinos
abpLy 97LUN|Y-ULRIUNOK |LeJd] 493C dY3 ULYILM SUOLIRAJUIIUOD WNLURAN JO UOLINQLUISLQ--"TT d4nbL4

J|dwos Woauls v

SH3IL3IWOUH

I—————a=wcm=aza:]
L 0 g 1
I———————————————wm_m—m=m=mm—|
J|dwops Jujw 4o Buiids © l (o} G L
SR
L
»)
(] .
N 710 AUOH"IN
o
Q wg
N (o]
2O 2l ,
22 A &60
(©)80 «
90-0
. oas
20 7
@Q\,O\ (~{e} a» OCU_udh .M&tb\wb
i ¥ moe T ﬁwv 10e2e
Q,
o,
7 . % @O
UIDIUNOAN 4} o)
noJy 4saq mﬁ@ o 8!
\vﬂ/Or v-Gl
210> O oz oo ¢
\ 12+Q) oeld X
/
L't-sv'0 O Q s¢
£
1< O 8€
- o€ o@ﬂov w—2€
), . \<
GE vm« : S —
*qdd uL wniuedn & @&
(s) »
! x._- 3o} ) 92 // Mﬂ »” coe
uoirjeue|dx3 vc ) / . !
ﬂN o
v
I
¢
t
/ N
0. L1 HE22 L

20



cgade Apnis obpLY 9ILUN[Y-ULRIUNOY [LBA] 433(Q Y] ULYJLM SUOLIRAJUDOUOD Wnuapgh|ow JO uoLlINgLalsig---g1 aunbt4

*qdd uL wnuspgA oy

uotaue]edx3 i

‘yelqn) udslyssamylinos
|dwDs WDaJys Vv

SYILIWOMA
jdwps auiw Jo Buluds @

| =—————®smzuznzas]
L o g i
e Py
1 o} G L
SANNW
*
)
O .
ooz;. /L0 ANOHIN
pot
Q Ve
S ol
D o 1 <
223 41 s
X eV 160
0-80 %
90-0
o MwMa
2 ~¢
%, | % IE S
Y 0 3 RS {oeze
Q)
o .

»,

e \O

- % {( ¥O
T e @ T o
1104} 49ag 6L

.

x5, (DSt
Ly

02-0 woubiug i

)

\\ 12 ot 4 o

8z
0/
>
22 ot oﬂ..w»wmv X—2E
—-Q ¢ AR W
sc VEE | e
<9 O
q.c,.u = AN M..:.. Sz8¢
O] N . ,
v - // v
L
ﬁ
t
/ t
1 1 13
Of.LL 0€,22 221

21



‘paue Apnis abpiLy a81Lun|y-uLeiunoy

‘wdd ur ®93e4[NS

uorjeue(dxy

*yeln u4a31saMyinos

[Led] 429Q 9Y} ULYZLM SUOLIBAIUIDIUOD 3BJ[NS JO UOLINGLUISLQ--"E€T d4nbL4

oeee

S BE

SYILINWOUN
|——————azm-nza=u:
@idwbs Woeus v 3 [0} > i
[ m = —m =]
9|duwips euiw 4o Bujuds © l (o} [+ L
S3UNW
L
»)
(o] .
,vo).;. /—/,0 AlloH N
Yo
S 7 ol
O 2l )
g/ P60
A
_@ 80 00-0 ..
/ xwpa
2d s, ) SO ) ouoidge S,
R % NG
£Q a «Wu .
)
),
% 0
. wr y, VO
S MInon N oRREGETO
liba} 433Qg o
/ ®-ol y-Gl
0 e oubligw &
12+
N/ Q€
° Q%:\ov NG
22Q) gt DL - 8
—~L2
& €2
o 9
\.v Jo) ) .
’ o . N
c 19)
v Y
.
Oe.2L W0E,22L22L

22



*Yyeqn U4331SaMY3INoS
I|dwps woaJds Vv

‘pade Apnis abpLy ajLunly-uLeaunoy [Led] 4330 Y} ULYILM SUOLIRAIUSIUOD BOL|LS JO UOLINGLAISLO--"HT @4nbL4
SH3LINO NN

9idwos aujw 4o Bujuds ©

[=—————w=Zm-aczaca:]
l (o} S l
[=—————————————ws=m—_m—m=m]
1 o =) l
SN
r / =

v
v
6\
64
)

-
L
&).0 AlIIOH "IN
Y
5
\ :70&90 >/ e —_——— A

€l
0-80

ne T
2d

%
0. | 0L
0,
Pé

44.
woad
oun|3ige s
Y o & RS {oezz
% ® :
<,
. Aot
uipUNO A vi
\\ ) o) . {9 g
v PGl
woyb t\e. &
. -
9'¢> O \ oz-0 HEHTHATN
12—0 62
RE
-6 QO 6 o
\E
AR O 8¢
oe{Q)il oy ¢ | \-2e
Nmﬁv GE PEgD & mm\(
. @2
wdd uL eoLlLs R OL
ughuno ©/ oz
uoryeue|dx3 o
ve sz

S28E

]
13
. ©
OE,LL

LOE 22£2L

23



‘ye1Q) U4d1SAMYLNOS

‘pade Apnis abpLy @1LuUN|y-ULRIUNOY |LlBJ] 483Q dY] ULYJILM SUOLIRAIUSIUOD WNLY}L|[JO UOLINGLALSLQ=--"GT d4nbL4

J|dwos woadys Vv

SYILINWOUA

91dwos Jujw Jo Bujuds © l (o] [} l
SITIN
/ i
T/\/\ %} (&
e . \/\\‘
4 3
A »
2 AIIOH"Y
/vo.zz o—/0 W
Yo't
o N Q o \O_‘
) O 2l
*2° QC A60 — T~
(©)80 %
90-0
3 e
4 y. d
%, so€y) ouoidt. L%,
Q)
AT
LY L]
1o % 0 AT
» \WP £ v0 * %
UIDUNOWKN S i g @/ [ 2e 4
11RdL 489Q 6l o ., .
h..ﬂ\.. ot = *
-
6-9 o 0z-Q woybiig N e
\\\\\\ -0
et-ot O
Al AHV /€)8€
9e-Q4l ot
22— Q GE vE & .y 4
—~L.
(qdd) up wniyyt &1 Yez
ugdund N 9
3 O
uopjeue |dx3 2 o sese
Ge

DELL

L0€,22L2L

24



*yeln u4d1SaMy1nos

“pauae Apn31s obpLY 93LUN[Y-ULRIUNOK [LRAL 4930 9y} ULYZLM SUOLIRUJUSIUOD wnisselod jo uoLInqiu3sig---91 d4nbld

‘wdd ulL wnLssejod

uoLjeue|dxl

SYILINO UM
== BEmzEEacec|
9)dWDSs WDbaJs ¥ l (o] >3 L
———————————m=msam== =]
Jdwos dulw 40 Bujuds © l (¢] G L
S3TUN
“r - r
¥
r/\/\ g
W
M ~ \/\l
Ay
~ »
ozzo 710 AHOH"IN
Nt
o N B oL
*@N.v @ i a
el :.\f 60 ———— A
o-BO
) .
© *
2d e woad
S 4
- 009 oupid'ge M,:u\d
4 €0 L Y 4
©) "
®
€ % /o
\ S O\B. £ vo
ulDIUNOW o bl
T NTRREY Ye! [ 1'g R 8l ©
02-0 woybiig
12—
ot~ 04958,
22—Q ‘ 68
GE VEF et
D2
<2 @
I o0 D NS 9¢
O, -
YIRS
v sz

oezz

S28E

L€ LL

,0€.22L21L

25



*Yelf] UADISAMYLNOS

“pade Apn3s 96PLY SILUN[Y-ULLIUNOR |Led] 433(C dY3 ULYJLM SUOLJRAJUIIUOD DULZ JO UOL<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>