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ABSTRACT

A/ Ar dating of mineral separates provides a precise chronology
for the Miocene silicic volcanism in the Socorro-Magdalena area
contemporaneous with the evolution of the centra] Rio Grande rift. The
volcanism is apparently associated with the formation of the Socorro
accommodation zone. This study increases the resolution and accuracy of

the ages of silicic lavas erupted from the area,

“Ar/®Ar dates on mineral separates were obtained by single-crystal
laser fusion, laser step-heating, and incremental furnace heating
procedures. The most precise ages (typically +0.5 to 1%) were produced
from sanidine mineral analyses. Ages on additional minerals pairs of
Plagioclase, biotite, or hornblende from individual rock samples allowed
comparisons between the various mineral ages. The apparent ages of all
~ biotite separates are older than  the more accurate age results from
sanidine from corresponding samples. No definitive explanation for the
older apparent ages of the biotites was discovered. All methods of analysis
for the biotite data yielded older ages, including isochron analysis which
should exclude the influence of homogeneously distributed excess “®Ar.

Plagioclase and hornblende results were the least precise and did not

produce reliable ages.




Silicic lavas were erupted in the Socorro-Magdalena area from 18.5
until 7.0 Ma, within four geographically defined centers of volcanism. The
Squaw Peak centers were active from 18.5 to 11.5 Ma, the Magdalena Peak
centers were active from 13.8 to 13.0 Ma, the Pound Ranch centers were
active approximately 12 to 11.3 Ma, and the Socorro Peak centers were
active from 11.6 to 7.0 Ma. Chronological trends apparent with the new
PAr/*Ar ages include a pulse of volcanism between 14.5 and 11.3 Ma,
when all four volcanic centers were active. The apparent eruption ages

also record older volcanism in the western part of the field and the

youngest eruption ages in the eastern regions.
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A

INTRODUCTION

The Rio Grande rift consists of a series of north-trending,

asymmetrical fault-block basins. The half-grabens are bound by northeast-

trending accommodation zones (Fig. 1.a), which have developed along
preexisting structural lineaments, and allow the basins to alternate in tilt
directions from east to west (Chapin and Cather, 1994).  Accommodation
£0nes are common features of extensional rifts worldwide (Gibbs, 1984
Bosworth, 1985; Keller, 1991). Bosworth (1986) envisioned that
accommodation zones are formed when the lateral propagation of a single
detachment system stalls due to fault boundaries migrating inward and
forming a “neck” in the rift. At or beyond the neck, the fault system
continues and a new sub-basin is formed. In the Rio Grande rift, the best
exposed accommodation zone is located in the Socorro-Magdalena area
where west-tilted blocks to the north are separated from east-tilted blocks

to the south; this rift feature is termed the Socorre accommodation zone

(Fig. 1 -b)(Chapin, 1989),

Previous investigators of the area of the Socorro accommodation
zone have studied the tectonjc history (Chamberlin, 1983; Chapin and
Cather, 1994) and the volcanic record (Bobrow et al., 1983; Chapin,

1989). However, models for the timing and formation of the
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gure l.a. Regional map depicting the approximate basin of the Rio Grande rift,
the four rift accomodation zones (A.Z.) of New Mexico (After Chapin and
Cather, 1994), and some associated volcanic fields (V.F)

Figure 1.b. The approximate aerial extent of the Miocene silicic centers of the

Socorro-Magdalena area (After Bobrow et al., 1983)
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Socorro accommodation zone were limited by imprecise K-Ar whole rock

and mineral dates (Osburn and Chapin, 1983; Bobrow, 1983).

The main objective of this study was to determine a precise
geochronologic framework for the Miocene silicic volcanism in the
Socorro-Magdalena area using the 0Ar/A%A 1 dating method. An accurate
geochronological time frame of the volcanjc rocks in the area will aid in
the understanding of the extensional kinematics and formation of

accommodation zones along the Rio Grande rift and aid in development of

geochemical models for rhyolitic volcanism in the area.

An additional goal of this study was to compare apparent ages of

coexisting potassium-bearing minerals within a rock sample. Both sanidine

and biotite mineral separates produced analytically precise 4°Ar/39Ar

ages. However, significant age discordance within mineral and rock

samples revealed the need for additional investigation into the accuracy of

the bictite, plagioclase, and hornblende mineral ages.

GEOLOGIC SETTING
The Rio Grande rift system extends over 1000 km from central
Colorado through to Chihuahua, Mexico and Presidio, Texas (Olsen et al.,

1987). In the northern section, the Colorado Plateau bounds the rift to the

west, and in the south, the western margin of the rift is transitional into the




Basin and Range province (Fig. 1.a). The Great Plains region bounds the

eastern margin of the rift

Tectonic and stratigraphic development of the Rio Grande rift
spanned three phases (Baldridge et al., 1991). From the late Oligocene to
the early Miocene, the first period resulted from the ductile extension and
upwelling of the lithosphere, and produced widespread moderate- to low-
angle normal faulting (Olsen, 1987). The onset of rifting was
contemporaneous with a period of intense pyroclastic volcanism both
within and outside of the rift (Chapin and Cather, 1994). Immediately
west of the rift, the Mogollon-Datil volcanic field erupted large volumes of
silicic ignimbrites and basaltic andesites between 28.8 and 27.4 Ma
(Mclntosh et al., 1992), and perhaps signaled the inception of regional
extension. Within the rift, broad basins with high relief formed and
limited sedimentation began (Chapin and Cather, 1994). Chamberlin’s
(1983) study of rifting just to the north of Socorro determined that
extensional faulting commenced between eruption of the Vicks Peak Tuff
and the Lemitar Tuff, most recently dated 28.6 Ma and 28.0 Ma
respectively (Mclntosh et al., 1992). The rift volcanic rocks of this phase

were primarily basaltic andesites, and related calc-alkaline intermediate to

silicic rocks (Baldridge et al., 1991).




Following a lull in extension during the early to middle Miocene, the
extensional strain rate increased within the Rio Grande rift during the
second period of development. Moderate- to high-angle normal faulting
resulted in rapid subsidence and sedimentation within the half-grabens of
the rift and continued into the late Miocene (Olsen et al, 1987; Chapin and
Cather, 1994). Immediately north of the Socorro area, Cather et al.
(1994) compared stratal tilt versus age and found the rate of tilting greatly
increased between approximately 17 and 10 Ma. This phase of rift
development also resulted in widespread magmatism, including basaltic
flows and localized intermediate to silicic volcanic eruptions. Geochemical
modeling of basalts, in the areas of the highest extension, suggests

subcrustal lithospheric thinning (Baldridge et al., 1991).

During Pliocene to recent times, the rate of extension in the rift
slowed considerably from former high levels (Chapin and Cather, 1994).
Reduced sedimentation rates casily outpaced the minor subsidence of the
rift basins and basaltic flows were widespread in the transition zone of the

Colorado Plateau and in the central rift (Baldridge et al., 1991),

Four major basins have been identified in the northern to central
region of the rift, the San Luis Basin, the Espanola Basin, and the Upper

and Lower Albuquerque Basins (Fig. 1.a; Chapin and Cather, 1994). The

basins form a chain of asymmetrical half grabens alternating from east-




tilted to west-tilted, reversing across northeast-trending accommodation
zones. Studies of these transverse structures found no evidence of
significant strike-slip displacement (Chapin, 1989: Faulds et al., 1990).
Instead, the Rio Grande rift accommodation zones seem to trace lines of
preexisting structural weakness that were activated by rapid extension in
the late Oligocene. How these zones “accommodate” up to 70° of tilting in

opposite directions is poorly understood (Chapin and Cather, 1994).

The Socorro accommodation zone (SAZ) is a 50 km long by 2 km
wide boundary subtly expressed on geologic maps, dividing a domain of

west-tilted blocks to the north from east-tilted blocks to the south (Fig. 1.b;

Chapin and Cather, 1994). Chapin (1989) proposed that the location of

the SAZ was determined by the Morenci lineament, a major northeast-

trending crustal flaw perhaps dating back to the Precambrian. The

location of the Morenci lineament is indicated by a line of volcanic centers
which continues to the southwest from the SAZ. Also prior to existence of
the SAZ, three large Oligocene calderas were active in the Socorro-
Magdalena area from 3?2 to 27.4 Ma (Chapin, 1989: McIntosh et al., 1992).
The SAZ formed during the period of rapid Oligocene and later Miocene
cxtension of the Rio Grande rift system. Silicic volcanism resumed in the

Magdalena area around 18 Mg and continued between 12 and 7 Ma in the

Socorro area (Bobrow et al, 1983).




Other studies have identified geochemical alteration . and seismic

cvents in the Socorro-Magdalena area which are presumably related to the
rift and the SAZ. Dunbar et al. (1996) investigated the scattered outcrops
of potassium metasomatism which date to between 15 and 7 Ma. The
geochemical alteration was attributed to circulating alkaline-saline brines
within a closed-basin playa system (Dunbar et al_, 1996). The outcrops of

potassium metasomatism are concentrated along the SAZ (Chapin, 1989).

Sanford et al. (1996) proposed that a major crustal flaw, termed the
Socorro Fracture Zone (SFZ), crossed the Socorro-Magdalena area. The
zone is based upon the concentration of current high seismicity (Sanford et
al., 1995) and the trace of a major topographic lineation oriented
approximately N70E from the Arizona-New Mexico border to the Texas-
Oklahoma border (Thelin and Pike, 1991). The SFZ coincides with the
southern border of the SAZ, but the Morenci lineament is located to the
southwest of the Socorro fracture zone area (Sanford et al., 1995). Also

within the seismically active zone, the Socorro midcrustal magma body is

located 19 km below Socorro and Spans approximately 4000 km? (Sanford

et al., 1977).




PREVIOUS WORK

Previous attempts to establish an accurate geochronology for the
Miocene silicic volcanic rocks of the Socorro-Magdalena area have been
limited by low precision of dating techniques, particulatly conventional

potassium-argon (K-Ar) dating and fission-track dating methods. Earlier

geochroriologic work was not able to distinguish between closely spaced

episodes of volcanism. In a study of the Socorro-Magdalena area

volcanics, Bobrow (1984) cited examples of the K/Ar dates contradicting

the stratigraphic record.

The most detailed geochemical and lithologic investigation of the
Miocene silicic volcanism in the Socorro-Magdalena area was by Bobrow
et al. (1983) and Bobrow (1984). The field area was divided into four
informal geographic centers based on clusters of silicic vents. Figure 1.b
depicts the approximate aerial extent of the volcanic centers of Squaw

Peak, Magdalena Peak, Pound Ranch, and Socorro Peak.

Previous to Bobrow ( 1984), a series of mapping, geochemical, and
petrologic projects characterized the Socorro-Magdalena area. The
regions of these studies included the Squaw Peak centers by Osburn (1996),
Bowring ( 1980), and Donze (1980); the Magdalena Peak centers by
Bobrow (1984) and Allen (1979); the Pound Ranch centers by Osburn

(1978) and Petty (1979): and the Socorro Peak centers by Chamberlin

(1980). Allen (1979) provided a detailed historic overview of geologic




studles in the area from 1900 to 1979. The units and stratigraphy of the

four volcanic centers are described in detail below.

Squaw Peak centers

The oldest silicic domes of the Socorro-Magdalena area are in the
Squaw Peak volcanic center, approximately 20 km south of the town of
Magdalena (Fig. 2). The rhyolite of McDaniel Tank covers much of the
northern Squaw Peak area and is characterized as a high-K, high-Si0s,
phenocryst poor, finely banded rhyolite lava flow (Donze, 1980). In the
northwest of the center area, the rhyolite of Alameda Springs
unconformably overlies the rhyolite of McDaniel Tank. The Alameda
Springs unit was mapped as a rhyolite of Magdalena Peak by Donze
(1980), based on the similar mineralogy and field description to the
northern Magdalena Peak rhyolite. Bobrow (1984) found the rhyolites to
be geochemically similar, both having high-K and high-SiO2, but gave the
unit the informal name of the rhyolite of Alameda Springs, based in part

on the K-Ar age differences between the units,

Other units of the Squaw Peak area include an intrusive dacite in the

northeast of the Squaw Peak area near Mill Springs and the rhyolite of

Squaw Peak (Fig. 2). Osburn (1996) considered the dacite of Mill Springs

to be Miocene in age. The unit consists of topographically subdued,




10

Magdalena 7

.Magdalena Peak
598 13.0010.10
458 13.50+0.70

9B 13.65140.12

331;(3.13i~0. 3
Agua Frio Canyon 2

g@ Elephant Mnt
468 12.81+0.23 0 1

328 13.940.39 N km
2\ Stendel Perlite deposit 0 1
o 318 13.8140.23 %nﬁl =

R NV S TR TRP 1

DT S L O T Magdalena Peak centers

Magdalena Peak Rhyolite
B3 Troor rhyolitic flows
BEE Tod dacitic flows

Trm shyolite of the Stendel
perlite deposit

Muleshoe]
/ Ranch
Squaw Peak centers

/
418 15.59+0.09 Tsqr  rhyolite of Squaw Peak
Tras  rhyolite of Alameda Springs

Smooth Hill MM Troms rhyolite of Muleshoe Ranch
398 18.4510.27 ; Tid  dacite of Mill Place
Mill Place Tm  rhyolite of McDaniel Tank
L] 43B 17.9440.09
R Sq_uaw Peaic :Sample Locations
. o ‘SDS 11.47+0.08 C\ .
/ Alameda Springs 535 13.0020.10
378 14.49+0.08
l’e 39 : Sample Number
: @ B.O. Dome asgs :éBAQg;O.IO Ma
= : Sanidine age
Z 385 11.44x0.05 B :Biotite age
P * Plagioclase age

Figure 2. Distribution of Miocene silicic volcanic rocks in the Magdalena and
Squaw Peak centers. Compiled from Bobrow (1983) and Osburn (1996)




Magdalena

aly, » Magdalena Peak
PBIESHLL B oo 13 004000

KL
WP L 45813500070
33P ]3.1340.06 ,-‘;_r,.,_ Elephant Mnt
Agua Frio Canyon 5'_‘__;‘-;‘-'_- o P '-"L'.‘ %‘468 12.81+0.23 0 1
) NME 5
rEOE R Y BN 328 13.9440.39 km
I e . . 0 1
] = LIt N Stendel Pertite deposit
T o e pn—
A N\ mile
D O SIS TINNOP 13 23 40,04
“*--- -
-‘-":'::::3_:':.:1..._?..._. Magdalena Peak centers
,'::--::,f;-:"-:" = Magdalena Peak Rhyolite
st ilieeS
{__‘_15"3_":3_1 ‘-‘;-_ & Trar rhyolitic flows
.@-%"—::':::E-g ’f-.' BH Trmd dacitic flows
.{ﬁ:n;-:-:::.' I Trm rhyolite of the Stendel
(RIS i perlite deposit
ol
Frar] " Muleshoe
¢ =% Ranch
y Squaw Peak centers
y 415 15.59+0.09 EEH Tsqr rhyolite of Squaw Peak
s g Tras  rhyolite of Alameda Springs
J : Smooth Hill Ml Trms thyolite of Muleshoe Ranch
Jo ~39S 18.45+0.27 Tid  dacite of Mill Place
K . .
_"" Mill Place B%8 Tm  rhyolite of McDaniel Tank
] Pg 43B 17.94:40.09
Squaw Peak :Sample Locations
35555 11.47+0.08 & Seme
/ Alameda Spnngs \595 13.00+0.10
378 14.49+0.08
59 : Sample Number
QE} vz B.O. Dome age  :13.00:0.10 Ma
. S : Sanidine age
383 11.4420.05 B Bitie e,
P : Plagioclase age

Figure 2. Distribution of Miocene silicic voleanic rocks in the Magdalena and
Squaw Peak centers. Compiled from Bobrow (1983) and Osburn (1996)




1

scattered outcrops with badly altered phenocrysts of plagioclase and biotite,
To the south are the youngest domes of the Squaw Peak center, the
rhyolites of Squaw Peak and B.O. Ranch. Bobrow et a], (1983) chemically
characterized these domes as high-K and high-Si0; rhyolites and mapped
the phenocryst-poor rhyolite of B.O. Dome and the phenocryst-rich Squaw

Peak domes as a single unit, despite mineralogical differences.

Magdalena Peak centers

Miocene domes and flows occur in the vicinity of Magdalena Peak, a
prominent volcanic vent located 2 km south of the town of Magdalena (Fig.
2). The stratigraphic chart of Osburn and Chapin (1983) categorizes all of
the volcanism of this arca as the Magdalena Peak Rhyolite. However,
informal names have been assigned to temporally distinct flows. The
oldest stratigraphic unit of the Magdalena Peak center area is the rhyolite
of the Stendel perlite deposit, first characterized by Weber (1957). The
perlite layers were not mapped separately by Allen (1979), and Bobrow et
al. (1983) geochemically characterized all of the samples of the unit as
high-K and high-SiO2 rhydlites. No source vent for the Stendel perlite unit

Was recognized by either study.

In the vicinity of Magdalena Peak, Bobrow (1984) divided the rocks

into high-K rhyolite and high-K dacite lava flows. The rthyolitic flows
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(Fig. 2), compose the largest unit in the area and are estimated to be 11 to
17 km® (Bobrow, 1984). The vent for the rhyolite is exposed on the east
face of Magdalena Peak and the unit covers steep-sided hills to the south
and west of the vent. The rhyolite has phenocrysts of plagioclase,
amphibole, and biotite with subordinate sanidine and quartz, and normally
includes a vitreous basal layer in ouicrop (Bobrow, 1984). The dacitic
flow of Magdalena Peak is older than the rhyolite. This unit is poérly
exposed on a hill southwest of Magdalena Peak and is estimated to be only

0.01 km” in volume (Bobrow, 1984).

Pound Ranch centers

The smallest Miocene silicic center is found near Pound Ranch, 3 km
south of US highway 60 (Fig. 3), where two closely related rhyolites are
exposed. Flows of the lower Pound Ranch rhyolite crop out around vents
in the south and north of the area. The older unit is composed of high-K
and high-SiO2 porphyritic rhyolite flows (Bobrow, 1984; Osburn, 1978).
Surrounding the lower unit are flows from the upper Pound Ranch
rhyolite. The younger high—K, lower SiO2 unit consists of a black, basal
vitrophyre and a tinely flow-banded section above, which grades upward

into more massive flows (Bobrow, 1984)

T
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Dacitic lavas and a basaltic unit are also ¢xposed in the Pound Ranch
area (Fig. 3). The dacite of Tower Mine consists of scattered domes
located 2 km to the east of Pound Ranch, near the Tower Mine on the Luis
Lopez quad map (Chamberlin, 1980). This strongly altered unit contains
phenocrysts of biotite, plagioclase, and hornblende. West of the Pound

Ranch center, the basalt of Madera Canyon underlies the upper rhyolite of

Pound Ranch (Osbum, 1978).

Socorro Peak centers

The Socorro Peak center includes the youngest silicic domes of the
study area (Fig. 3). Osburn and Chapin (1983) formalized the volcanic
units of this center as the Socorro Peak Rhyolite. However, informal
names have been assigned to separately mapped flows based upon the
studies of Chamberlin (1980) and Bobrow (1983). In the north, the
prominent dacitic dome of Strawberry Peak stratigraphically overlies
castern outcrops of basaltic andesites, near Kelly Ranch. Two flow units
are mapped on the mountain of Socorro Peak. Prominent, columnar-
jointed northern cliff on Sbcorro Peak expose a hornblende rhyodacite,
which is termed the lower dacite of Radar Peak, which is also found n
smaller domes ranging NW-SE across the Socorro Peak area. The upper

unit of Radar Peak, a biotite rhyodacite flow, is mineralogically similar to
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Strawberry Peak (Chamberlin, 1980). The unusually glassy Grefco dome

hosts an active perlite mine.

Younger rhyolitic flows are found to the west and south of Socorro
Peak (Fig 3). Domes of the high-K and high-SiO2 rhyolitic flows of the
Socorro Peak Rhyolite cover much of the western section of the Socorro
Peak center and include an exposure south-east of Socorro Peak. Most of
the rhyolites have abundant phenocrysts of plagioclase, sanidine, quartz,
biotite, and amphibole, except for the nearly aphyric rhyolite of Grefco

mine (Bobrow, 1984). Bobrow (1984) identified two possible vents on the

Grefco dome.

ANALYTICAL METHODS

Samples for “ Ar/*Ar analysis were collected from the unweathered,
interior portions of rhyolite and dacite outcrops (Appendix 1 and 2).
Crystal-rich, vitrophyric samples with crystals of fresh sanidine and biotite
were preferred. Two or more samples of at least 2 kg were collected from

cach of the previously mapped Miocene silicic units in the study area.

Initially, an attempt was made to separate sanidine and biotite from

¢ach rock sample. For samples where those minerals were not present or

could not be separated, separation of plagioclase or hornblende was
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attempted. Samples were crushed and sieved to between 50 and 100 um,

The magnetic components of the crushed rock were removed using a Frantz

magnetic separator. Sanidine was separated from the plagioclase, quartz,

and groundmass using lithium metatungstate heavy liquid. Sanidine and
plagioclase concentrates were ultrasonically treated in 15% hydrofluoric
acid solution for 2-6 minutes to remove any residual groundmass
contamination and then rinsed in deionized water. Biotite and hornblende

minerals were ultrasonically treated in deionized water to remove

groundmass contamination. The purity of mineral separates was evaluated

microscopically.

Forty-eight mineral separates were analyzed from thirty different
rock samples. Analyses were performed at the New Mexico Geochronology
Research Laboratory (NMGRL) at the New Mexico Institute of Mining and

Technology. Separates of sanidine, biotite, plagioclase, and hornblende
were loaded into 6 to 16 hole machined aluminum disks for irradiation.
Disks were stacked and sealed in evacuated Pyrex or quartz tubes. Five
sample batches were irradiated at the Nuclear Science Center at Texas A&M
University between 7 and 7.6 hours, and one batch was irradiated at the
Ford reactor of the University of Michigan for 10 hours. The complete

irradiation parameters are in Appendix 3.

Crystals of the flux monitor standard, Fish Canyon Tuff sanidine

(FCT-1), w

ere radially interspersed among the mineral separates to monitor
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neutron flux. The FCT-1 reference age used for this study was 27.84 Ma
(Deino and Potts, 1990) relative to the MMhb-1 age of 520.4+1.7 Ma
(Samson and Alexander, 1987). Three to six FCT-1 crystals from each
monitor position were fused for 15 seconds at a power setting of 1.6 watts

and analyzed, yielding J-values determinations with a precision of +0.25%

(1 sigma).

Samples were heated and fused using furnace and laser heating
techniques. The resulting gas was processed by a computer-automated, all-
metal argon extraction system. Biotite, hornblende, and plagioclase samples
were step-heated in a low-blank, double-vacuum Mo resistance furnace. A
SAES AP-10 getter operated simultaneously with the heating, followed by a
final 5 minute gas clean-up by a GP-50 getter. Individual sanidine,
plagioclase and biotite crystals were fused or step-heated by a 10 watt CoO,
laser system and cleaned of all reactive gases using a GP-50 getter for 2
minutes. After the clean-up procedures, the inert gas was expanded into
the Mass Analyzer Products (MAP) 215-50 mass spectrometer operated in
the electron multiplier mode with an overall sensitivity of 2.2x10"7 moles
Ar/pA and a gain of approximately 10,000. The furnace step-heating data
Wwas corrected for extraction line blanks ranging from 8x10°" to 3x10°"°
moles for *Ar and 2x10™® to 8x10"® moles of *Ar. The extraction line

blanks for the laser analyses ranged from 5x10™" to 3x107'° moles of “Ar

and 5x10° to 3x10™® moles of *Ar. Corrections for interfering reactions

i @Mm;.
s
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were determined using K-bearing glass and Cal’,. The values used for
samples irradiated at the Nuclear Science Center in College Station, TX
were (YAr/PAr), = 0.0002+0.0003, (36A1‘/37Ar)Ca: 0.00026+0.00002, and
(PAr/T A, = 0.00070+0.00005.

Age summary information of all the mineral analyses for the rock
samples are listed in Appendix 4, while the detailed numeric data are
contained in Appendix 5 according to analytical technique. Sixteen sanidine

and three plagioclase mineral samples were analyzed by the single crystal

laser fusion method (Appendix 5.3). For the age determinations of each
feldspar sample, between 10 and 35 crystals were individually fused in the

same manner as described for the FCT-1 crystals.

Twenty-four biotite, two hornblende, and five plagioclase mineral
seéparates were analyzed using the furnace extraction system (Appendix 5.b),
Biotite mineral Separates weighing 5-10 Mg were incrementally heated in
nine steps from 600 to 1700 °C. The hornblende Separates (15-20 mg) and
plagioclase samples (50-60 mg) were heated over ten steps from 750 to

1700 °C. Each heating step was 8 to 10 minutes in length.

using a two-step laser heating schedule (Appendix 5.¢). During the first

Step, the CO, laser was set at 0.35 watts, to weakly heat biotite, and to cause
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slight dewatering and degassing. In the second step, the biotite sample was
totally fused at 1.6 watts. The first laser steps yielded gas with higher
components of atmospheric argon and higher analytical errors, whereas the

gas from the fusion step tended to be more radiogenic and had lower

analytical errors,

All ages were determined using the decay constants recommended by
Steiger and Jager (1977), Age uncertainties are reported at the one sigma

confidence level and include the error in J, i1sotope measurements,

correction factors, and background measurements,

Methods of Evaluation

Data from each Ar isotope analysis was corrected for interfering
reactions and extraction line blanks and then assessed with various graphical
tools. The furnace data was evaluated using age spectra and inverse
isochron plots and the laser data was evaluated by probability distribution

diagrams and inverse isochron plots.

6.a) for the biotite, plagioclase, and hornblende data include the following
parameters: apparent CI/K (a function of measured FAro/°Ary), K/Ca (a
function of measured PArg Are, in log scale), percent radiogenic yield

(the measured *Ar not attributed to argon of atmospheric composition,

The furnace step-heating age-spectra plots (e.g. Fig. 4.a and Appendix
|
J
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[PAr/*Ar],,.=295.5), and the apparent age of each temperature step (plotted

versus the cumulative percent PAr released). If the apparent ages of two
Or more contiguous steps were within two-sigma analytical error and
comprised over fifty percent of the total Ar, gas released then a “plateau
age” was calculated by weighting those increments by the inverse of
variance squared. However, plateau 4ges can not accurately evaluate ages of
mineral samples containing excess or inherited argon, i.e. where the
YA/ Ar intercept of the trapped argon is greater than 295.5 (McDougall
and Harrison, 1988).

Inverse isochron plots (e.g. Fig. 4.b and Appendix 6.a and 6.c) depict
the YAr, /'°Ar versus *Ar/*Ar data for biotite and feldspar analyses, with
the data points regressed according to York (1969). The inverse of the
PAr, /OAr intercept yields the apparent age for the sample and the inverse
of the *Ar/“Ar intercept gives the composition of the non-radiogenic
argon. A regressed line with a MSWD (Mean Square Weighted Deviation,
d measure of a line’s goodness of fit) of 3 or lower was considered
statistically acceptable. If the MSWD was not under 3, then heating steps or

laser analyses were excluded and the isochron recalculated unti] the

intercepts and errors stabilized (Deino and Potts, 1990).

The sanidine and Plagioclase laser data were evaluated by probability
distribution plots (e.g. Fig. 5 and 6; Appendix 6.b) versus relative

probability for an apparent age. These plots also include auxiliary plots of
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K/Ca (a function of ¥Ar, /7Ar..), moles of ¥Ary , and percent radiogenic
yield. Laser analyses which fell outside of the primary Gaussian age
distribution of the probability plot were excluded from age determinations
and are depicted by open circles. A dashed line shows the plot before the
exclusion of anomalous points. Analyses which comprised well defined
Gaussian age probability distributions were averaged to produce each
reported sample age. The error reported with the age includes analytical

and J-factor errors and was calculated using the following equation:

laser fusion error = sq rt [(avg analytical el'l'or)2+(0.25%*age) 2]

Mineral Ages

Commonly the various methods of evaluation produced more than one
statistically acceptable age for an analyzed mineral sample. However, each
mineral sample was assigned only one age, termed the mineral age (Table
). Appendix 4 contains the summary information for each “Ar/®Ar
analysis and the full numeric and graphical data are presented in Appendix
5 and Appendix 6 respectively. The mineral ages were selected using the
following criteria.

For biotite and plagioclase furnace step-heating analyses, ages

calculated by inverse isochron plots were favored over plateau ages, if the

MSWD was less than 3 and the “Ar/*Ar intercept was less than 295.5,
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When the isochron results did not meet those parameters, the platea

u age

was reported as the mineral age. In the case of an analyses that produced no

acceptable plateau or isochron ages, a “near plateau” age was reported if the

step-heating spectrum nearly met plateau criteria (e.g. the age data results in

a three-step plateau, but comprises only 48% of the total ¥ Ar released). All

mineral ages reported for biotite two-step laser heating were determined

using isochron analysis.

Beon.
Sanidine and plagioclase laser analyses were assessed by both s
Loy s
0 . . . . ‘;“5%5';;: |
probability distribution and isochron plots. However, all reported sanidine

mineral ages were determined using probability distribution analyses.

Typically the sanidine analyses had high radiogenic yields (95-99% YA,

which produces tight clusters near the **Ar, /°Ar axis of 1sochron plots and
p bo) K p

does not allow accurate estimates of the “Ar/*Ar intercept. For lagioclase
P piag

analyses, isochron plots were favored due to low radiogenic yields (3-30%

samples.

Selected biotite samples were analyzed by both laser and furnace

Ar*) and excess argon ([*Ar/**Ar] intercept > 295.5) in the mineral
he

ating methods. For most of these samples, a preferred mineral age was
determined by averaging the two biotite minera] ages (Table 1). However,

for two biotite samples, HN-2 and 3, the mineral ages of the laser analyses

were preferred over the

“near plateau” ages of the furnace analyses.
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In addition to the selection of ages for the analyzed minerals, apparent
eruption ages were selected for each rock sample (Table 2). When possible,

sanidine mineral ages were taken as the apparent age of eruption. However,

biotite mineral ages were selected if no sanidine was present. The

determinations of apparent eruption ages are explained further in the

discussion section.

“Ar/PAv RESULTS

Thirty rock samples were analyzed for this study (Appendix 4), and

at least one mineral age 1s reported for twenty-eight of those samples

(Table 1). Twenty of the rock samples have two of more mineral ages.

This section cOmpares the mineral ages, and examines the precision and

reliability of the results.

A quantitative assessment of the precision and resolution of the

<40

A/ Ar results must consider many levels of error. Fundamentall , the
y y

determination of an accurate age depends upon the structure of the mineral
grain and the unique post-crystallization history of a mineral sample.,

Additionally, the processing of the sample during irradiation and analysis

contributes to age uncertainties,
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TABLE 2. APPARENT ERUPTION AGE OF SAMPLES AND UNITS

Sample Sample Informal Unit* Map*  Best age error . Mineral LavLong
(HN-) location Name unit (Ma) (1s) dated N/W
Socorro Peak centers
4 Tripod Pk rhyolite of Tripod Pk Tsr* 702 £ 0.05 san  34.06/106.98
7 6633 Pk rhyolite of Tripod Pk Tsr* 706 + 003 san  34.05/106.99
rhyolite of Tripod Pk Tsr' 704 = 0.04
25 Jejenes Hil] thyolite of Jejenes Hill Tsr? 745 x 008 san  34.07/107.01
24 5k-Range rhyclite of Jejenes Hill Tsr* 752 = 0.09 san  34.06/107.00
rhyolite of Jejenes Hill Tsr* 749  + 0.09
66 Grefco Mlne rhyolite of Grefco Mine Tsr 785 = 0.03 san  34.03/106.94
I Signal Flag rhyolite of Signal Flag Tsr! 8.66 = 0.05 san  34.04/106.95
2 Radar Pk upper dacite of Radar Pk Tsd? 931 x 0.06 biot  34.08/106.97
3 SW Socorro Pk lower dacite of Radar Pk Tsd' 1L86 + 0.09 biot  34.07/106.97
12 Strawberry Pk dacite of Stawberry Peak Tsd 1056 = 011 biot  34.10/107.99
Pound Ranch centers
20 Pound Ranch upper rhyolite of Pound Ranch Tpr 1243 + Q.14 biot  33.99/107.04
18 North Center lower rhyolite of Pound Ranch Tpr' 1206 = 009 bior  33.99/107.04
58 South Center lower rhyolite of Pound Ranch Tpr' 11.28 =+ 0.08 san  33.98/107.04
17 North Center lower rhyolite of Pound Ranch Tpr' 1135 = 0.07 san  33.99/107.04
lower rhyolite of Pound Ranch AvgTpr' 1132 + 047
16 Tower Mine dacite of Tower Mine Tsd 1223+ 0.04 biot  33.99/107.00
Magdalena Peak centers
59 Magdalena Pk rhyolitic flow of Magdalena Peak Tmr 13.00 = 0.10 san  34.08/107,24
46 Elephant Mnt rhyolitic flow of Magdalena Peak Tmr 1281 = 023 san  34.07/107.23
43 S Magdalena Pk rhyolitic flow of Magdalena Peak Tmr 13.50 = 070 san  34.07/107.24
rhyolitic flow of Magdalena Peak AvgTmr 1310 = 034
9 5W Magdalena Pk dacitic flow of Magdalena Peak Tmd 1365 + 912 biot  34.07/107.25
33 Agua Frio rhyolite of Aqua Frio Canyon Trm? 1313 = 006 plag  34.05/107.24
32 Agua Frio rhyolite of Aqua Frio Canyon Trm? 413 = 031 biot
rhyelite of Aqua Frio Canyon AvgTrm® 13.63 = 0.19
29 Stendel rhyolite of the Stendel Perljte dep. Trm! 1323 = 0.04 plag  34.04/107.23
31 Stendel rhyolite of the Stendel Perlite dep. Trm! 1426 = 0.15 biot  34.05/107.23
rhyolite of the Stendel Perlite dep. AvgTrm' 1375 = 0.10
Squaw Peak centers
38 B.O. Dome rhyolite of Squaw Peak Tsqr 144 + 005 san  3391/107.30
35 Squaw Pk thyolite of Squaw Peak Tsqr 1147 + 008 san  33.94/107.28
rhyolite of Squaw Peak AvgTsqr 1145 =+ 006
37 Alameda Springs rhyolite of Alameda Springs Tras 1449 =+ 0.08 san  33.93/107.30
41 Muleshoe Ranch rhyolite of Muleshoe Ranch Trms 1559 = 0.09 san  34,00/107.22
43 Mill Place dacite of Mill Place Tid 1794 = 0.09 biot  33.96/107.24
39 Smooth Hill rhyolite of MeDaniel Tank Tm 1845 + 0.27 san  33.96/107.28

“See unit keys of Figures 2 &3

Apparent Eruption Age of Unit




Analytical Errors

All"Ar/®Ar age analyses are inherently limited by the uncertainty in
the age assigned to the radiation flux monitor, which are typically
computed using a set of conventional K/Ar age determinations with
uncertainties approximately equal to 0.5-1.0% of the monitor age (Samson
and Alexander, 1987). The error of the K/Ar monitor age uniformly
impacts all mineral analyses of this study and is not computed into the
reported error of mineral ages. The extremely homogenous crystals of the
Fish Canyon Tuff (FCT-1) sanidine used to monitor the irradiation flux
gradient, also provides a measure of analytical uncertainties inherent to the
extraction system. The laser analyses of the FCT-1 sanidine samples are
reproducible within +0.259% The J-factors for unknown mineral samples
are determined from adjacent FCT-] aliquots. The reported errors of the
mineral ages include the uncertainty of the J-factor.

The largest sources of error for individual ages are uncertainties op
the *Ar measurement and in the J-factor (McIntosh et al., 1990). The
reported errors of the sanidine and biotite analyses (Table 1) for this study
are within the same order of magnitude. The sanidine errors (16) are
typically less than +1% of the age and ranged from 0.4% to 1.89 (Table
), thus displaying the high crystal to crystal precision (e.g. Fig. 6). One
sample, HN-45, has an exceptionally large error of 5.2%, but this

determination is based on the analysis of only three crystals and reflects the
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scatter of the individual age determinations. The analytical uncertainties of

the biotites are somewhat larger, generally ranging from 0.3% to 3.2% of

the age (Table 1), However, they still exhibit high step to step and crystal

to crystal precision,.

The analytical errors of the plagioclase and hornblende separates are

larger than most of the sanidine and biotite errors. Two plagioclase

samples have single-crystal laser results with errors of 5.4% and 2.6% of

the age (Table 1). Five plagioclase samples were analyzed by furnace step-

heating, and the four reported mineral ages have low analytical errors

from 0.4% to 1.7% (Table 1). The two hornblende samples analyzed by

the furnace display very poor Step to step precision. Early heating steps of

sample HN-3 recorded old ages up to 230 Ma, before dropping to 11 Ma at

higher temperatures. Anomalously old ages are also seen in sample HN-6

(Fig. 7), which peaked at 50 Ma, before dropping to an apparent age of 13
fa. None of the hornblende data met the plateau or isochron age criteria,

therefore, no ages are reported.

Mineral to Mineral Comparisons

All phenocrysts within the rhyolitic and dacitic domes sampled in this

study effectively cooled simultaneously, therefore al] minerals from the

Same rock sample should have recorded the same eruption age (McDougall

and Harrison, 1988). Based upon this principle, mineral to mineral
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comparisons are invaluable for assessing the accuracy and precision of the

different methods and types of minerals dated.

Sixteen biotite samples were analyzed by both furnace step-heating
and two-step laser fusion methods. The mineral ages of nine of the biotite
sample pairs agree within two sigma analytical error (Table 1). Figure 8
compares the mean ages of furnace and laser biotite analyses. Sample

pairs, agreeing within two sigma error, intersect the “ideal line” that

bisects the graph. Lines representing 5 and 10% of the minera] age are

also included to illustrate any age discordance between the two methods.

The age of the biotit> furnace analyses tend to be older than the laser

samples, which is represented by the ten mean biotite ages significantly

below the ideal line of Figure 8. However, there are no clear differences

in precision between the two methods. Possible explanations for the biotite

age discrepancies are explored in the discussion section.

Twelve analyzed rock samples produced acceptable mineral ages

from both sanidine and biotite phenocrysts. Two types of mineral pairs

are plotted on Figure 9, one is the mean of a sanidine mineral age and a

biotite furnace step heating mineral age, and the second type is the mean
age of a sanidine and a biotite two-step laser-fusion pair. Three of the
eleven biotite mineral ages determined by furnace step heating agree within
WO sigma error to the mineral age determined on the sanidine, and three
of th

e nine ages of biotite samples analyzed by two step-laser fusion agree
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with the age of the corresponding sanidine analysis. Overall, out of the
twelve rock samples with sanidine and biotite mineral pairs, four have a
biotite analysis within two sigma error of the sanidine mineral age and
only one rock sample has both the laser and furnace biotite analysis within
error of the sanidine. As Figure 9 clearly illustrates, all of the mean ages
of the biotites are older than equivalent sanidine analysis. Possible causes

of the poor within sample agreement between sanidine and biotite analyses

are evaluated in the discussion section.

Unit Ages

The “Ar/*Ar ages are further assessed by comparing mineral ages
within stratigraphic units. Apparent age discrepancies of samples from the
same map units suggests either errors in the age analyses or incorrect
stratigraphic assignment of the flows. Table 1 lists the mineral ages and
the apparent eruption age of each sample and Table 2 lists the apparent
eruption ages of the units. The Justifications for preferring sanidine
mineral ages over other minerals follows in the discussion section.

The precise mineral ages for sanidine samples greatly improved the
resolution of the stratigraphy of eruptive units. The maps of Chamberlin
(1980) and Bobrow et al. (1983) subdivided the flows of the Socorro Peak
Rhyolite into four units (Fig. 3). However, the precise sanidine ages of

this study allows for the revaluation of these flow units. Ages from the
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rhyolitic flows of Socorro Peak Rhyolite allow four separate eruptive units
to be distinguished, Tripod Peak (two sanidine mineral ages), Jejenes Hill

(two sanidine mineral ages), Grefco Mine, and Signal Flag Hill. The

precision of sanidine mineral ages also definitively linked spatially distinct

domes, which were correctly mapped together, such as the lower thyolite

of Pound Ranch (Fig. 6.a and 6.b; Fig. 3) and the rhyolite of Squaw Peak
(Fig. 2).

Ages of multiple mineral samples within an eruptive unit allowed for

the 1dentification of inaccurate apparent ages, as well. The biotite mineral
age of sample HN-18 from the lower rhyolite of Pound Ranch is
stratigraphically discordant when compared to sanidine mineral ages,

therefore it was not included in the calculation of the flow’s apparent

eruption age (Table 2). The three rock samples from the rhyolitic flows of
the Magdalena Peak Rhyolite have six mineral ages, which range from 13.0
to 14.4 Ma (Fig. 2; Table 1). Three of these ages are sanidines analyses

and agree within two sigma error (Table 2). However due to the poor age

precision of samples HN-45 (13.50 £ 0.70 Ma) and HN-46 (12.81 £ 0.23

Ma), the flow was assigned an apparent eruption age based only on sample

HN-59 (13.00 + 0.10 Ma), the most precise age which was collected from a
sample nearest to the apparent vent on Magdalena Peak. The two ages of
rhyolitic flows to the south near Agua Frio Canyon are based on 4 biotite

and plagioclase analyses from samples HN-32 (14.13 + 0.31 Ma ) and
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HN-33 (13.13 + 0.06 Ma), respectively. The plagioclase analysis has a
high individual precision. However, when the two mineral ages are
considered together, the result is a relatively imprecise age for the
rthyolitic flow of Agua Frio Canyon. The apparent eruption age of the
rhyolite of the Stendel Perlite deposit resulted from similar imprecision of
plagioclase and biotite mineral ages.

The apparent eruption ages and error of each unit or clearly independent
flow (Table 2) were plotted on a probability distribution plot (Fig. 10). To
limit possible sampling bias and allow the ideogram to highlight age
distribution trends, every mineral age was not included. The apparent eruption
ages range from 18.5 to 7.0 Ma with only minor gaps in recorded volcanism.
The four voleanic centers show a peak in activity between 14.5 and 11 .3 Ma.
An additional plot, Figure 11, highlights the peak in volcanism with apparent
eruption ages versus distance from the modern rift axis, approximated by the
Rio Grande river. Figure 11 also illustrates a broad age trend of younger
apparent eruptive ages closer to the rift axis, The Squaw Peak centers,
approximately 40 km from the rift axis, have the oldest ages, while the
youngest samples are from the Socorro Peak centers only 8 km from the rift
axis. However, within the four volcanic centers, the east-west trend does not

apply to individual mineral ages.
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DISCUSSION OF MINERAL AGES
Sanidine phenocrysts analyzed by single-crystal laser fusion produced
the most reliable ages of the silicic volcanic rocks from the Socorro-
Magdalena area. Nearly all of the biotite analyses met the statistical
guidelines of an acceptable age. However, the tendency of ages for all
biotite samples to be older than the associated sanidine requires that the
reliability all of biotite ages to be questioned. For this study the low-K

minerals plagioclase and hornblende did not provide accurate ages.

Sanidine Ages

Sanidine, a K-rich, Ar-retentive, anhydrous mineral, has provided
highly accurate and precise ages when used with the “Ar/”Ar dating
method (e.g. McIntosh et al., 1992; Spell and Harrison, 1993), assuming no
thermal disruption of the sanidine after eruption. The mineral structure of
sanidine does not allow for the complete extraction of argon which resulted
in chronic problems for conventional K-Ar dating of sanidines (McDowell,
1983; Turrin et al., 1994). The “Ar/*Ar method simultaneously measures

|

|

the ratio of radiogenic “Ar* and K as reactor produced *Ar, and does i
|

not require the extraction of all the “Ar*,

method for obtaining “Ar/*Ar ages. The laser fusion method allows for
the identification of Xenocrystic contamination and altered crystals.

The total laser fusion of sanidine crystals is a quick and accurate
Xenocrystic sanidines, if not equilibrated during eruption, will plot older
|
|
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than primary crystals on ideogram probability diagrams and may be
recognized on isochron plots due to variations in isotopic composition
(Bogaard, 1995). Altered crystals of sanidine may have older or younger
apparent ages than pristine samples, and ideally, should be readily

identifiable as outliers based on lower radiogenic yields or discordant K/Ca
ratios (Spell and Harrison, 1993).

For this study, the typical sanidine analysis recorded high yields of

PAr* of 95-99%, an average K/Ca ratio of approximately 80, and

reproducible, high-precision ages (e.g. Fig. 6; Appendix 5.a). In only a

few sanidine samples, xenocryst were identified by their significantly older

age and eliminated from age calculations. (e.g. Fig 5).

The scatter of the sanidine analyses for samples HN-38, 39, 45, 46,

55, and 59 was much larger than the typical range of sanidine apparent

ages (Table 1; Appendix 5.2 and 6.a). The radiogenic yields for these

analyses were high, and isochron plots of the data showed no evidence of

cxcess argon (e.g. Fig 12). However, the K/Ca ratics were considerably

lower (53 to 65) than the typical values of the study (=80). Also, the less
precise sanidine analyses recorded about 0.1x10"™ moles of *Ar released
per crystal, compared to 0.4x10™"* moles produced by a typical sanidine.

Alteration of the crystals may have resulted in K loss and produced the low
K/Ca ratios of these samples. However, examination under a binocular

microscope alteration did not reveal alteration in the samples. The
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phenocryst size did tend to be smaller than average for these sanidines, due
in part to the limited number of sanidine minerals present in the rock
samples. The small crystal size is reflected in the low amount of *Ar
released and the reduced precision of individual measurements. Both small
crystal size and a limited number of measurements resulted in the large
uncertainty of sample HN-45 (Table 1), which is based on the analysis of
three small sanidine crystals that released approximately 0.04x10"* moles
¥Ar each. Despite the six cases of relatively imprecise sanidine mineral
ages, none of the sanidine mineral ages contradicted stratigraphic order,

therefore all were taken as the apparent eruption age for the rock sample.

Biotite Age Interpretations

Volcanic biotite can produce precise and reliable K-Ar and 40A -
39Ar dates when unaffected by post-crystallization heating, alteration, or
weathering (Lanphere, 1988). However, the K-Ar method can not detect
the presence of excess argon or show evidence of argon loss. In contrast,
the “’Ar/*Ar dating method analyses can identify, and in some cases
correct, complexities in the argon systematics.

Typically, an anomalous biotite mineral age results from the
cormbined complications of natural and analytical sources. A volcanic
biotite may have natural inhomogeneities introduced by unequilibrated

fluid inclusions, xenoerysts, or secondary alteration. An inhomogeneous

|
1
|
|
|
|
i
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biotite will not behave in the same manner as a pristine biotites during

irradiation and in vacuo step-heating (McDougall and Harrison, 1988). A

general discussion follows, rev

in the Ar/”Ar age analysis of biotites, and then a discussion concerning

the biotites of this study concludes the section.

During in vacuo furnace-step heating, a biotite may lose argon from

any point within the grain because the degassing behavior results in the

rapid loss of hydrous volatiles and contraction along the cleavage planes

(Gaber et al., 1988). Therefore, any interpretation of a discordant or even

plateau spectrum of a biotite can not be modeled on the simple diffusive

loss of argon . However, useful information still may be gained from

biotite step-heating data, provided the possible homogenizing effect of in

vacuo heating is recognized (McDougall and Harrison, 1988).

Complex Ar/*Ar release patterns have been observed in apparently

pure biotite separates. Hess et al. (1987) studied optically pure biotites and

found extensive chlorite inter-growths between the biotite sheets using a
transmuission electron microscope (TEM) and estimated that 1% of the
biotite was secondary chlorite. Hess et al. ( 1987) recommended that biotite

Separates with X contents below the stoichiometric K concentration of low-

Mg biotites (<8% K) be considered a multiphase systems and stated that the

geological significance of “Ar/*Ar spectra from low-K biotites must be

suspect.

iewing some of the possible sources of error
g p




msmisenr.

—

s

o

¥
at
%

45

The effect of chloritization upon the release spectra depends on the
degree of alteration. Lo (1989) recorded the outgassing of biotite’s
chlorite phases and reasoned that the effects of minor chloritization should
only be seen in the early steps of an age Spectrum. However, as the amount

of chlorite contamination in biotites increased, the spectra became more

disturbed throughout the heating process with increased scatter and

0AL/S6AY intercept values greater than 2935.5.

Lo (1989) proposed that recoi] caused the escalating age spectra :‘5'?«
1|r:~; e
R
discordance in the chloritized biotites. Recoil occurs during sample "

irradiation when a proton is emitted from the 39K nucleus to produce

39ArK, and the released proton may “recoil” the newly formed argon
isotope out of the original potassium site. Turner and Cadogan (1974)
calculated that recoil can deplete argon from a grain boundary to a mean
depth of 0.08 um. As a consequence of recoil, 39A1*K can be redistributed
within a grain, ejected into proximal grains, or lost completely. When a

biotite sample has intimately intergrown chlorite, the chlorite phase can

gain significant 39ArK
chlorite phases will produce a disturbed biotite spectrum. The K-poor
chlorite will release 39ArK gained from recoil early in the heating steps

and reduce the amount of 39ArK released in the later K-rich biotite steps,

1

1
through recoil. The redistribution of argon into the
resulting in increased 40 Ay

>:‘/39ArK ratios and a higher apparent age
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during the biotite release steps (Hess et al.,, 1987). The integrated age of a

biotite can also be increased if diffusive loss of 39ArK in the chlorite layers

occurs due to elevated temperature during irradiation and/or bakeout in the
extraction line (Spell and Harrison, 1993).

In addition to problems with recoil and chloritization, xenocrysts and
fluid inclusions contribute eXtraneous argon in some biotites (McDoggaM

and Harrison, 1988). Variably equilibrated Xenocrysts can increase the

apparent age of furnace step-heated biotites, and the source would be

difficult to detect. However, Spell and Harrison (1993) determined that
significant xenocrystic biotite contamination in rhyolitic rocks would be
unlikely due to the short time required for a biotite to equilibrate within
the magma chamber or even within a flow after eruption. Additionally,
€xcess argon can be gained through magmatic fluids incorporated or
trapped in the biotites after crystallization and not equilibrated to

atmospheric compositions upon eruption (Renne, 1995),

The Ar isotope analysis of biotites from the Socorro-Magdalena area

provides a great deal of information needed to assess the samples. The data

allow for the evaluation of apparent eruption age, trapped component,

approximate %K content, and K/Ca and CUK ratios. Consideration of the

many aspects of the biotite data provide insights into the cause of the

anomalous ages.

fgemamT Y




Isochron piots indicate that the 22 biotites analyzed had somewhat

clevated levels of trapped argon, typically, with “Ar/*Ar intercepts of 298
to 310 (e.g. Fig. 4; Table L; Appendix 4). As stated earlier, the age of all
biotite furnace step-heating samples that produced “Ar/*Ar ratios greater
than 295.5 were evaluated by isochron plots, and all mineral ages of the
laser step-heating analyses were produced from isochrop evaluation (Table
1). The isochron plots should exclude the influence of excesg argon upon
the age, since the trapped argon component is not assumed to be
atmospheric, unlike a step-heating age Spectrum. However, the biotite
1sochron analyses did not eliminate the age discrepancies with the sanidine
mineral ages,

Early in the study, the furnace step-heating analysis of biotites (e.g.
sample HN-2, Fig. 13.a) produced complex and discordant age spectra.

Therefore, single-crystal laser analysis of biotites was used to investigate

were heated in two-steps (e.g. Fig. 13.b) in an attempt to separate the
radiogenic and excess argon components that might be homogenized in
bulk step-heating or tota] laser fusion. The results did not show
Xenocrystic contamination Iby of older biotite flakes. The laser analyses
excluded from the age determinationg typically had large analytical errors
and high trapped 4Igon components (Appendix 5.¢). Therefore,

undetected variations of secondary alteration or trapped components within
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the biotite samplles are the most probable sources of the furnace and laser
age discrepancies discussed in the results section.

Examination of K/Cl and K/Ca ratios from the furnace heating of the
biotites found no correlation between these factors and the amount of
discrepancy between biotite ages and sanidine ages. K/CI ratios were
typically higher in the early heating steps, presumably influenced by

chliorite. Lanphere (1988) determined the ages of biotites with K/Ca ratios

less than 40 tended to be difficult to interpret. A cutoff value of 40-50 for

the K/Ca ratio was sy

ggested for biotites to yield reliable age data.. The g
K/Ca ratios of this study were all lower than Lanphere’s cutoff value;

typically they were less than 30 (Appendix 5.b). However, the samples

showed no pattern between decreasing K/Ca ratios and increasing

discordance with the sanidine age.

An attempt was made to estimate the potassium content of the biotites

with measurement of 39ArK and the sample weight of the furnace step-

heating analyses. However, no systematic trend was found between the
estimated K content of the biotites and degree of discordance with the
sanidine ages. Beyond this study, an electron microprobe analysis of the
biotite samples would provide a more accurate measurements of the biotite

compositions, in order to better addregs how the problems of alteration and

chloritization contribute to the age complexities.




50

The results of the biotite analyses are the most difficult part of this
study to interpret. Comparison of the furnace and laser biotite pairs
reveals significant inhomogeneities within biotite samples (Fig. 8). In light

of the apparent accuracy of the sanidine results and the consistent trend of

biotite ages being older than the corresponding sanidine mineral age (Fig.

9). all of the biotite mineral ages should be considered maximum ages.
Therefore, the geologic uncertainties of the biotite ages are greater than
indicated by the analytical errors. The maximum 2 sigma discordance

between the mineral ages of the biotite and sanidine pairs range from 4.7

to 31.3% of the biotite age (Fig. 9) and the mean discordance was 12.4%

of the biotite age with a standard deviation of 3.2. However, no systematic

trends 1n the biotite and sanidine age discrepancies are apparent, and it is

not possible to determine a standard “geologic correction factor” for the all

the mineral ages of the bjotites.

Plagioclase and Hornblende Age Analyses

Plagioclase and hornblende minerals contain less than 1% K, but

accurate ““Ar/*Ar ages can in many cases be determined from these

minerals (McDougall and Harrison, 1988). For this study, the ages

produced by laser analyses of plagioclase vary widely (Appendix 5.a). The

large sample size of furnace analyses produced a small analytical error in

the plagioclase ages (Table 1), however, the geologic significance of the
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data is suspect. The age of plagioclase sample HN-20 was more than 5

million years older than the minera] age of the biotite, whereas the age of
plagioclase sample HN-32 was almost 1 million years younger than the age
of the biotite. Unfortunately, the improved analytical uncertainty of the
plagioclase furnace analyses did not produce more accurate ages.

Analyses of two hornblende mineral samples did not produce
acceptable mineral ages, due to widely varied ages recorded in the furnace
steps (Appendix 5.b). Hornblende samples from HN-5 and 6, two dacitic

flows of the Socorro Peak Rhyolite, produced clearly anomalous total gas

ages of 26 and 29 Ma. Based upon biotite analyses from Socorro Peak,

these samples should be no older than 11.6 Ma and all apparent eruption

ages of the Socorro Peak flows are between 11.6 and 7.0 Ma (Table 2).

The anomalously old hornblende data is not readily explained. However,

fluid inclusions or Xenocrystics with a large trapped component of

unequilibrated radiogenic argon could have influenced the ages.

GEOCHRONOLOGY OF MIOCENE SILICIC UNITS

The final phase of this study involved evaluating and appreciating the

various *Ar/* Ar mineral ages, in order to produce a geochronology for

the units of the Socorro-Magdalena Miocene silicic centers. The apparent

eruption ages of the units (Table 2) were determined by the type of

mineral dated, the precision of the mineral age, and known stratigraphic

€ Erreeh=s v
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constraints. The volcanic chronology of each volcanic center is outlined

below,

Squaw Peak centers

The new “Ar/*Ar ages (Table 1) of the units in the Squaw Peak
center are consistent with reported stratigraphic relationships (Fig. 2;

Bobrow, 1984; Osburn, 1996). The volcanic activity of the center ranged

from 18.5 to 11.5 Ma. The two oldest units, the rhyolite of McDaniel Tank . j:w
(18.45 2 0.27 Ma; sanidine) and the dacite of Mill Place (17.04 « 0.09 Ma e

biotite) are chemically and chronologically distinct from each other. Based
on the geochemical and mineralogical compositions, Donze (1980)

speculated the rhyolites of Muleshoe Ranch (15.59 + 0.09 Ma; sanidine)

and Alameda Springs (14.49 + 0.08 Ma; sanidine) were derived from the

Magdalena Peak center, However, these flows clearly pre-date the 13.0 Ma

rhyolitic lava flow at the apparent vent exposed on Magdalena Peak. The
youngest samples were from Squaw Peak (11.47 £ 0.08 Ma; sanidine) and

the B.O. Dome (11.44 + 0.05 Ma; sanidine). Based on the stmilar chemical

compositions, Bobrow (1933) informally grouped these proximal intrusive

domes as the rhyolite of Squaw Peak and the map unit is supported by the

Squaw Peak (11.45 + 0.06 Ma; sanidine) was calculated from the two

sanidine mineral ages of the domes.

|
|
|
l
|
|
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nearly identical mineral ages. The apparent eruption age of the rhyolite of 1
1
|
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Magdalena Peak centers

Volcanism in the Magdalena Peak centers was restricted to a short
interval between 13.8 and 13.0 Ma (Fig. 2). Stratigraphically, the oldest
map unit is the Stendel Perlite deposit (Bobrow, 1983) with an average age
of 13.75 + 0.10 Ma (plagioclase and biotite; Table 2). For this study, the
overlying rhyolitic flow unit of Magdalena Peak was informally termed the
rhyolite of Agua Frio Canyon. Unlike the rhyolitic flows in the vicinity of
Magdalena Peak, the rocks samples of Agua Frio Canyon, HN-32 and 33,
yielded no sanidine for age analysis and apparent eruption age of
13.63 + 0.19 Ma was derived from a plagioclase and biotite mineral age.
The similar mineralogy and analytically indistinguishable apparent
eruption ages presents the possibility the Stendel Perlite and Agua Frio
flow units are cogenentic, however, the age analyses are too imprecise to

clearly define the eruptive history. The areas south and west of the
thyolite of Agua Frio Canyon extending to the Muleshoe Ranch have not
been mapped as thoroughly as other areas of this study, and future
investigators would benefit from more detailed mapping and dating.
Three sanidine ages were obtained from samples of the rhyolitic
flows directly around of thé Magdalena Peak (Fig. 2 and Table 2). The
Most pristine sample (HN-59: 13.00 +0.10 Ma; sanidine) was collected
directly below the apparent intrusive neck on Magdalena Peak. The other

Samples are from the more weathered outerops around Elephant Peak and




i

e

AR

ERRERE

54

were dated 12.81 + 0.23 Ma (sanidine) and 13.50 £ 0.70 Ma (sanidine).

Due to the imprecise ages and the apparent alteration of the sanidines, the

13.00 £0.10 Ma age of sample HIN-59 wag used to define the eruption age

of the rhyolitic flows. Dacitic flows of the Magdalena Peak Rhyolite

underlie the rhyolitic flows (Bobrow, 1983), and the apparent eruption age

of the biotite sample (13.65 + 0.12 Ma) agree with the stratigraphy.

Pound Ranch centers

The eruption age of the oldest unit of the Pound Ranch center (Fig.

3). the lower rhyolite of Pound Ranch, was determined to be 11.35 0.07 i

Ma by AVeraging two sanidine mineral ages from the north and south
centers (Table 2). However, no sanidine phenocrysts were present in
samples of the younger unit, and the biotite age of 12.43 + 0.14 Ma

contradicts the mapped stratigraphic relationship. Based on the sanidine

analyses of the lower rhyolite of Pound Ranch, the apparent age of the

biotite mineral sample HN-20 from the upper flow is at least 1.1 m.y. too

old and was rejected as the apparent eruption age of the unit. Osburn

(1978) interpreted the rhyolitic eruptions of Pound Ranch to be close

temporally and the age data do not contradict this view.,

Tower Mine (Fig. 3). The dacitic sample, HN-16, yielded a biotite mineral

age of 12.23 + 0.04 Ma. However, due to the uncertainty of the biotite

|

To the east of Pound Ranch, another Center was active near the 1
|

|

|

|

|

I

mineral ages in this study and the lack of stratigraphic continuity with the |
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rhyolites of Pound Ranch, the apparent eruption age of HN-16 can only be

considered a maximum age for the dacite of Tower Mine.

Socorro Peak centers

The Socorro Peak centers were active from 11.6 to 7.0 Ma and are
comprised of more eruptive units than recognized by previous mapping
(Fig. 3; Table 2). Based on biotite analyses, this study has identified at

least three dacitic flows of the Socorro Peak Rhyolite. The oldest sample

was from the lower dacite of Radar Peak, dated 11.56 + 0.11 Ma, which =
underlies the upper dacite of Radar Peak, 9.51 £ 0.09 Ma. To the north,

the analysis of a biotite sample from Strawberry Peak yielded an age of

10.56 + 0.11 Ma. Samples from 6001 Mesa and the Stonewall Dome were

evaluated but did not produce acceptable mineral ages. However, the

undated dacitic domes of the Socorro Peak Rhyolite are believed to be

coeval with the upper and lower flows (Bobrow, 1983).

At least four separate flow units were identified within the rhyolitic

oldest rhyolite sample was collected from Signal Flag hill (8.66 Ma + 0.05
Ma), and to the south the phenocryst poor dome of Grefco Mine was dated
at 7.85 = 0.03 Ma (Table 2; Fig. 3). To west of Socorro Peak, the

youngest samples compose at least two chronologically distinct flows. The

oldest flow was sampled at two locations, Jejenes Hill (7.45 + 0.08 Ma) and

flows of the Socorro Peak Rhyolite on the basis of sanidine analyses. The
i
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5k-Range (7.52 + 0.09 Ma), and the average apparent eruption age of 7.49

+ 0.09 Ma was computed for the informal flow unit termed the rhyolite of
Jejenes Hill. Samples were also collected and analyzed from the Tripod
Peak (7.02 + 0.05 Ma) and 6633 Mesa (7.06 + 0.03 Ma) domes. The
average of these two minera] ages (7.04 = 0.04 Ma) yields the apparent

eruption age of the flow unit called the rhyolite of Tripod Peak, the

youngest documented silicic eruption within the Socorro-Magdalena area.

Geochemical Modeling and Timing of the SA7Z,

domain boundary that wag initiated at the inception of rifting (Fig. 1:
Chapin, 1989). In g previous geochemical investigation, Bobrow (1984)
Proposed a petrogenetic origin for the Miocene high-silica rocks of the
Socorro-Magdalena area, Based on continuous chemical trends and the
modeling of major, trace, and REE elements, the dominant process
producing the rhyolitic magmas was interpreted to be crystal fractionation
with minor magma mixing. The origin of the dacitic rocks was not as
clear from Bobrow’s data,'but he speculated the dacitic domes resulted
from a combination of processes including mixing of a mafic magma with

a partial melt of lower-crusta] rocks, upper crustal contamination, and

fractional crystallization. In thin section analyses, Bobrow found no
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mineralogical evidence for crustal contamination. However, the Sr and Pb
isotopic data suggested lower and/or upper-crustal contamination.

The “Ar/*Ar ages of this study provide further constraints on the
model for the silicic volcanism in the Socorro-Magdalena area. Recorded
over a nearly 12 million year period, silicic lavas erupted from 18.5
million years ago unti] the activity abruptly ceased at 7.0 Ma (Table 2).
Broad trends are apparent over field area, such as, between 14.5and 11.3
Ma, all of the volcanic centers were active (Fig. 10 and 11), and no other
Miocene period records such g wide range of activity. The pulse of
volcanism was most likely triggered by significant tectonic movement
along the Rio Grande rift. Ap additional broad spatial trend, is apparent,
with eruption ages generally decreasing from west to east across the
Socorro accommodation zone (Fig. 2 and 3). The apparent migration of
volcanism may mark the relative movement of the rift axis in this area of
the Rio Grande rift.

Mineral ages within individual volcanic centers do not display a west
to east migration of voleanism, although, there are compositional trends
for some centers. The Magdalena Peak and Pound Ranch centers erupted
over short 1 to 2 Ma intefvals, resuiting in only minor compositional
variation. The geochemical composition of the rocks in the Squaw Peak

and Sccorro Peak volcanic centers do vary systematically from more

dacitic to rhyolitic flows over time. In the Squaw Peak center, the rhyolite
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of McDaniel Ténks (18.45 + 0.27 Ma) is 73.9% Si0, and the rhyaolite of
Alameda Springs (11.45 + 0.27 Ma) is 77.5% Si0,, while in the Socorro
Peak centers, an average dacite from Radar Peak is 69 6% 510, and an
average rhyolite of the Socorro Peak Rhyolite is 72.8% Si0,. These
geochemical trends SUupport a crystal fractionation model (Bobrow, 1984)

for the evolution of the magmas within the volcanic centers.

Other Rio Grande Rift Related Rhyolite Volcanism

In addition to the Socorro accommodation zone, other volcanic fields
related to formation of the Rio Grande rift also produced silicic magmas.
At least five volcanoes in the western Mogollon-Datil volcanic field were
active during the same period as the Miocene volcanism of the Socotro-
Magdalena area. Eagle Peak (Fig, 1.a), Apache Peak, Legget Peak, John
Kerr Peak, and Horse Mountain have K-Ar ages between 14 and 12 Ma
(Marvin et al., 1987) and are al] approximately aligned with the Morenci
lineament. A detailed study by Bove et al. ( 1995) of the Eagle Peak
voleano, andesitic to dacitic in composition, determined eruptive ages from
12,1 to 11.4 Ma, which coincides with the 14.5 to 11.3 Ma major pulse
volcanism in the Socorro—Magdalena area. Bove et al. favored an eruptive

model with significant crustal contamination and an extension related,

lithospheric mantle source.
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In northern New Mexico at the Junction of the Jemez Lineament and
the Rio Grande rift (Fig. 1.a), volcanism commenced around 16 Ma in the
Jemez area and has been nearly continuous since 13 Ma (Gardner et al.,
1986). The Jemez field recorded rhyolitic volcanism from about I3to6
Ma, followed by major rhyolitic tuffs erupted from 4 to 3 Ma (Gardner et

al, 1986). The latest phase of volcanism has produced major silicic

eruptions from 1.78 Ma until about 60 Ma (Spell et al., 1993).

Shorter lived fields with rift related rhyolitic volcanism, include the

Taos Plateau Volcanic Field (TPVF) and the Mt. Taylor area (Fig. 1.a).
Mt. Taylor, a latitic to rhyolitic volcano, was active from 3.3 t0 1.5 Ma

and geographically coincides with the Jemez lineament, a line of volcanism
trending south-west from the J emez volcanic field (Perry et al., 1990). In
contrast to the Squaw Peak and Socorro Peak centers, the lavas of M.

Taylor became increasingly mafic over time. Perry et al. (1990) believed

the compositional trend to indicate a common control on the magmatic

evolution of the multiple chambers over the duration of the field. The
composition of the TPVF, located in the far northern section of the NM
rift, is primarily basaltic, but rhyolitic volcanism was active at
approximately 4 Ma (Appélt, 1997). Lipman and Mehnert (1979)
Speculated that a high heat source was needed to produce the voluminous
basalts of the field, and that limited crystal-fractionation and magma

mixing produced the silicic to intermediate Javas,
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CONCLUSIONS

The *Ar/*Ar geochronologic investigation of the Socorro-Magdalena

area provides a clearer and more precise eruptive sequence of the Miocene

silicic volcanism. Many of the distinct eruptive flows of this study were
not identified by previous field mapping and geochemical studies which

were limited by imprecise dates.

Single-crystal laser fusion analysis of sanidine phenocrysts resulted in
highly accurate and precise mineral and apparent eruption ages, based upon
comparisons of reproducibility within samples and units. Biotite sample

pairs displayed variable accuracy from furnace to laser analyses, and

biotite apparent ages were systematically older than the ages of sanidine

from the same samplers. This study was not able to determine the exact

cause of the inhomogeneities and complexities in the biotite samples . The
mineral ages of the sanidines were taken as the apparent eruption age for
the rock sample, while all biotite age determinations were considered a
maximum eruption age. Plagioclase and hornblende ages were found to be
inaccurate and of questionable geologic significance.

Silicic lavas began to erupt in the Socorro-Magdalena area at 18.5 Ma
and abruptly ceased at 7.d Ma. Chronological trends found by this study
include a pulse of volcanism between 14.5 and 11.3 Ma recorded in all

four volcanic centers. Also a general decrease in age of rhyolite volcanism

is apparent from the west to the east across the field area, with volcanic
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i

activity ending at 7 Ma near the intersection of the Socorro accommodation

zone and the margin of the Rio Grande rift.
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Appendix 1

Sample Locations

latitude north and longitude west locations of all analyzed samples
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__ SAMPLE LOCATIONS

 ON# _ LatN/Long W |
1 34.04/107.23

2 34.08/10697

3 340710697

4 34.06/106.98
e

6

7

B 34.03/106.96 |
D 34.08/10699 |
 34.05/106.99
9 340110725
12 340000799

- o 2 AN |

16 33.99/107.00

|17 33.99/107.04

8 33.99/107.04 | LR
19 3399/107.04 | i
20 3 .99/107.04 | e
24 3406/10700 ‘
- 2’_5::ﬁ 34.07/107.01

29 34.04/107. 23

31 ' 34.05/107. 23

S 32 34 05, 10724

37 33, 93/107 30| -
L% 33, 91/107 30
_39 33. 96/107. 28

4 1': 34.00/107.22
42 33.96/107.24 |

43 33 96/107 24|

45 34.07/107.24

46 310710723

50 330 33.94/10733 |
51 _ 33.83/10735
53  33.91/107.32

55 33.94/107.28
58 3308/107.04
59 3408/107.04 |
60 340810704

| 766 T 320310600 |

Appendix 1
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Appendix 2

Sample Map

map locations of all samples collected
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L# HN-95-#  Mineral Irradiation:date  Tray:hole Furnace J-factor Reactor
2778 1 Biotite NM-30:3/13/95 M:1 NA 0.001528451 Ford Reactor
2814 1 Sanidine NM-30:3/13/96 M:2 ND 0.001538546 Location, L67
2778 2 Bictite NM-30:3/13/85 M4 NA 0.001534302 Irradiated
2815 2 Plagioclase NM-30:3/13/95 M:5 ND 0.001831597 for 10 hours
2780 3 Biotite NM-30:3/13/95 M:7 NA 0.001538949

2816 3 Plagioclase NM-30:3/13/95 M:8 ND 0.001528854

2792 6 Hnbl NM-30:3/13/95 M:10 NA 0.0015330898

2817 6 Plagioclase NM-30:3/13/95 Mi11 ND 0.001535803

2781 4 Biotite NM-30:3/13/95 N:1 NA 0.00152582

2811 4 Sanidine NM-30:3/13/95 N:2 ND 0.0015240286

2782 7 Biotite NM-30:3/13/95 N:4 NA 0.001516856

2812 7 Sanidine NM-30:3/13/95 N:5 ND 0.001518397

2812 7 Sanidine NM-30:3/13/95 N:7 ND 0.001518397

2793 5 Hnbt NM-30:3/13/95 N:8 NA 0.001520174

5844 32 Plagioclase NM-41:10/23/95 N:1 60 mg 0.001418243 Texas A&M
5845 33 Plagicclase NM-41:10/23/85 N:2 52 0.001417554 Lecation, D-3
5846 31 Plagioclase NM-41:10/23/85 N:3 57 0.001418915

5847 29 Plagioclase NM-41:10/23/95 N:4 50 0.001417651

5848 20 Plagioclase NM-41:10/23/95 N:5 54 0.001413036 i
5782 18 Biotite NM-41:10/23/95 Ji not run tray spifled  Texas A&M ,
5786 37b Biotite NM-41:10/22/95 J:5 not run tray spilled Location, D-3
5788 17 Sanidine NM-41:10/23/95 J:7 ND 0.0014271089

5792 37b Sanidine NM-41:10/23/95 Jitt ND 0.0014301435

5796 25 Sanidine NM-41:10/23/95 Ji1s ND 0.0014282911

57¢9 24 Sanidine NM-41:10/23/95 K:2 ND 0.0014573637

6027 12 Biotite NM-43:12/20/95 N:1 7.2 mg  0.0007015265 Texas A&M
6028 37b Sanidine NM-43:12/20/95 N:2 ND 0.0007006935 Location, Lg7
6028 17 Biotite NM-43:12/20/95 N:3 not run 0.0006991532 Irradiated
6030 18 Biotite NM-43:12/20/95 N:4 3.3 0.0006970915 for 7 hours
6031 20 Biotite NM-43:12/20/95 N:5 10 0.0008925751

6032 25 Sanidine NM-43:12/20/95 N:6 ND 0.0006913604

6033 24 Biotite NM-43:12/20/95 N:7 6.2 0.0006895642

6034 25 Biotite NM-43:12/20/95 N:8 not run 0.0006884032

6035 29 Biotite NM-43:12/20/95 N:9 NA 0.0006881335

6036 17 Sanidine NM-43:12/20/95 N:10 ND 0.0006889665

6037 24 Biotite NM-43:12/20/95 N:11 6.2 0.0006905068

8038 33 Biotite NM-43:12/20/95 N:12 not run 0.0006925685

6032 32 Biotite NM-43:12/20/95 N:13 5 0.0006360849

6040 31 Bictite NM-43:12/20/95 N:14 5.8 0.000639829986

6041 37b Biotite NM-43:12/20/95 N:15 12 0.0007000958

6351 38 Sanidine NM-47:4/16/96 D:1 ND 0.0007902139 Texas A&
6352 53 Sanidine NM-47:4/16/96 D:2 ND 0.0007899275 Irradiated
6353 55 Sanidine NM-47:4/16/38 D:3 NO 0.00078396136 for 7.183 hrs
8354 51 Sanidine NM-47:4/18/96 D:4 ND 0.0007893101

6355 45 Sanidine NM-47:4/16/96 D:5 ND 0.0007889531

6356 59 Sanidine NM-47:4/16/96 D:6 ND 0.0007888224

6357 39 Sanidine NM-47:4/16/96 D:7 ND 0.0007887275

6358 50 Sanidine NM-47:4/18/96 D8 ND 0.0007888815

6359 486 Sanidine NM-47:4/16/96 D:9 ND 0.0007891861

6360 58 Sanidine NM-47:4/16/96 D:10 ND 0.0007394725

6361 45 Biotite NM-47:4/16/96 D:11 8.8 mg 0.0007897864

6362 8 Biotite NM-47:4/16/96 D:12 7.9 0.0007300839
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L# HN-85-#  Mineral
6363 46 Biotite
8364 41 Biotite
6365 58 Biotite
6366 51 Biotite

6367 59 Biotite
6368 53 Biotite
6369 55 Biotite
6370 9 Hnbi

6575 50 Biotite

6576 41 Sanidine
6577 43 Biotite
6578 3 Biotite
6579 2 Biotite

6580 168 Biotite

6945 61 Sanidine
6946 61 Biotite
ENDNOTES:

Column Headings
L#: Lab number, unigue desi
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Irradiation:date

Tray:hole

Furnace J-factor Reactor
NM-47:4/16/S86 D:13 6.9 0.0007504469 Texas A&M
NM-47:4/16/95 D:14 5 0.0007805778
NM-47:4/16/95 D;15 6.8 0.0007506025
NM-47:4/16/96 D:16 7.1 0.0007305185
NM-47:4/16/98 E:t & mg 0.0007861621
NM-47:4/16/96 E:2 2.5 0.0007867261
NM-47:4/16/98 E:3 3.9 0.0007871458
NM-47:4/16/986 E:4 not run 0.0007873706
NM-49:5/9/96 K:1 not run 0.0008639013 Texas A&M
NM-49:5/3/98 K2 NA 0.0008641341 Irradiated
NM-49:5/9/96 K:3 ran 0.0008642253 for 7.5 hrs
NM-49:5/9/96 K:4 ran 0.0008B641638
NM-49:5/9/86 K:5 ran 0.0008638068
NM-48:5/9/95 K:8 ran 0.0008634336
NM-54:8/7/96 D:15 NA NA Texas A&M
NM-54:8/7/96 D18 ran NA

HN-95-#: Field number designating a rock sample

Tray:hole: designated letiar for ajumi

Furnace: weight in milligrams of sample analyzed by
"NA™ if sampie not analyzed by furnace:
‘not run” if sample not analyzed by any means;
"ND" furnace heating not dons

Reactor: Applicable information cencerning research reactor

num irradiation tray, and hole numb

gnation for each sample packet within a tray

er machined for sample packet
furnace step-heating;




2
4

73

Appendix 4

Age Summary for all “Ar/*Ar Analyses

table summarizing all relevant information for

each age analysis
see endnotes concerning column headings an

d abbreviations
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Appendix 5.a

Laser Fusion Numeric Data

sanidine and plagioclase samples
see Notes concerning column headings and abbreviations




Notes

Column Headings
Run ID#: Lists lab number (1.e. 2814), the unique designation for each
sample packet within an irradiation tray; and the chronological

number assigned to the mass spectrometer analysis (i.e. 04)
40/39: ratio of the measured ““Ar/*®A;

37/39: ratio of the measured Ar/ Ay

36/39: ratio of the measured *Ar/* A

39K moles: total moles of gas, determined from
K/Ca: a function of measured PAr T Are,
%40*: radiogenic “Ar, not attribut
Age: apparent age determined for analysis in millions of years

*Err: 1 sigma analytical error of age determination
SEM: standard error of the meap

ed to atmospheric compesition

General Heading
Lists mineral analyzed (i.e. Sanidine, Biotite);
field number of rock sample (i.e. HN-95-1);

irradiation tray designation (i.e. M), tray hole number (i.e. 2),
irradiation number (i.e. 30);

project name (i.e. Socorro Peak); and

J factor, unique correction factor for extent of irradiation,
determined through monitor mineral age analysis

Additional Information
alics were not used in the age determinations,

Of apparent age values of those analyses were
de the typical analytical distribution.

The analytical data in it
either the geochemnical
determined to be outsi

mean: this line includes the mean age a

nd error of the acceptable analyses,
as well as the number of analy

ses utilized in the mean age, L.e. n=6

Age corrected for J: error

produced by irradiation inequalities added
to analytical error

the measurement of *Ar,

!
|
|
|
|
|
|
|
|
]
|
|
|
|
|
|
|
|
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Appendix 5.b

Furnace Step-Heating Numeric Data

biotite, hornblende, and plagioclase samples
see Notes concerning column headings and abbreviations
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Notes

Column Headings
Run ID#: Lists lab number (i.e. 2814), the unique designation for each
sample packet within an irradiation tray; and the chronological

number assigned to the mass Spectrometer analysis (i.e. 04)
Temp: furnace temperature in Celsius

40/39: ratio of the measured “Ar/*Ar

37/39: ratio of the measured ¥Ar/*Ar

36/39: ratio of the measured *Ar/*Ar

39K moles: total moles of gas, determined from the measurement of *Ar,
K/Ca: a function of measured PAr /S Arg,

CVK: a function of measured *Ar,/®Ar,

7040%: radiogenic **Ar, not attributed to atmospheric composition

Age: apparent age determined for analysis in millions of years
Err: 1 sigma analytical error of age determination

General Heading
field number of rock sample (i.e. HN-95-1):
irradiation tray designation (i.e. M), tray hole number (i.e. 2), and
J factor, unique correction factor for extent of irradiation,
determined through monitor mineral age analysis

Additional Information
Lists mineral analyzed (i.e. Biotite, Plagioclase)

total gas age: this line includes the mean age all heating steps and error
of the analyses, as well as the total number of analyses, i.e. n=9

Error corrected for J: error

produced by irradiation inequalities added
to analytical error

If multiple apparent ages were dete

rmined for the mineral separate, all are
listed below the total gas age.

The “mineral age” for the mineral separate is enclosed by a box.
The graphically determined “plateau age” is included if available.

The “isochron age” includes the 40/36 Ar intercept and MSWD of the
analyses used in the calculation.
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Appendix 5S.c

"Two-Step Laser Fusion Numeric Data

biotite samples
see Notes concerning column headings and abbreviations
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Notes

Column Headings
Run ID#: Lists lab number (ie. 2814), the unique designation for each
sample packet within an irradiation tray; and the chronological

number assigned to the mass Spectrometer analysis (i.e. 04)
Temp: heating step

40/39: ratio of the measured ““Ar/*Ar

37/39: ratio of the measured ¥Ar/ Ay

36/39: ratio of the measured *Ar/*°Ar

39K moles: total moles of gas, determined from the measurement of YAy
K/Ca: a function of measured *Ar,/Ar,,

CVK: a function of measured *Are/PAr,

% 40*: radiogenic “°Ar, not attributed to atmospheric composition

Age: apparent age determined for analysis in millions of years
+Err: 1 sigma analytical error of age determination

General Heading
Total number of biotite analyses

field number of rock sample (i.e. HN-2);

irradiation tray designation (i.e. M), tray hole number (i.e. 2), and
J factor, unique correction factor for extent of irradiation,
determined through monitor mineral age analysis

Additional Information
total gas age: this line includes the mean age the two heating steps and
error of the analyses, as well as the number of analyses, i.e. n=2

Error corrected for J: error produced by irradiation inequalities added
to analytical error

Isochron analysis includes the number
evaluation versus the total number of ana
the 40/36 Ar intercept and the MSWD of

of analyses used in graphical
Iyses (i.e. n/t=1 1/20), as well as,
the graphical analysis




bP'0- Gpg 00+39'¢ lo+3t'z  gi-30°y c=u obe seb |ej03

600 se'8 0001 9y r0-38°1 b0+3c'c  91-3778 £€0-324°S  zo-3sgz 00+390, 2 g580-91

EL'S 0001 z'g S'g £0-3¥ b LO+3G°1L /z1-3g9 t0-380'9  zo-3ge'g c0+398'1 ¢ v90-91
¢000C0°0%18£98000 0= ‘BdY ‘6v:5y ‘Z-NH

€2°0 698 00+30°8  10+31'2  9i-3;°g g=u abe seb |ejo;

0¢’0  v&'8 0001 gy r0-39°'¢ H0+39°L  9l-38'e go-30/°C c0-3€L'E  00+35077 2 g50-51

Z¢'0 298  ggyp 0'Lts  $0-309 L0+38'z  91-3g8z c0-328°| 20-358°L Lo+360°L o VG0-G1
¢00000°0%18£98000°0=P ‘3qy ‘6V:ISH ‘Z-NH

GL'0 ev's _ 00+3S'y  Lo+39' 1  gl1-3,) Z=u afe seb jejo;

800 9€'6 000L sgg 0-39°1 LO+36'L  91-38'6  go-3s67¢ €0-392°2  00+3817 3z gr0-v1

L850 €886 Sy €S  $0-36'9 HO+32 L 91-32'1 zo-3zeg 20-322'% bO+364°1 Vy0-pi
¢00000'0+18£98000 0=p ‘AdY ‘6¥:S) ‘Z-NH

LL'0 1pe L0t3b'2  Lo+39e  gi-30) g=u abe seb |210)

600 Y96 0001 gy ¥0-38°'¢ L0+36'¢  91-3g £0-388'9  zo-328°( 00+3bg'g ¢ ge0-¢1

t0'L g6 gg ble  v0-3272-  00+3vs £1-39'8  20-3v9'g 20-3Lvg lo+3iLtz o YE0-€1
¢00900°0%18£98000 0= ‘BdY ‘6¥:SM ‘z-NH

¢2'0 Sv's 00+3%¥'S  [0+31'2  gl-3p) Z=u ebe seb jejo;

600 €86 o000L ggy v0-39°/ b0+3e¢c  Si-32't  go-378°¢ c0-3€€2  00+390'8 2z g20-21

€60 2vs  ggy 8'6 £0-39°| bO+3v'L 9l-322 L0-361° L 20-365'¢ 10+368't ¢ vZ0-21
¢006000°0¥1L8E98000°0=r ‘gdy ‘6Y:9% ‘Z-NH

EE0 10} FO+3LL 1o+38'2  gp-3szp g=u abe seb |ejo;

LS80 S8°0L 0001 /'pg v0-32°2 H0+t31°C  91-35'2  po-3gzy c0-3S¥'2  00+3528 gz gro-11

6€°0 686  z9p ¢'6y  $O-3L%-  10+39'¢ 9t-32'¢  z2o-3112Z 0-31vg L0+3g2'L ViQ-1}

Ncccoo.oﬁmmmmoco.ouw ‘IdY ‘6vi6y ‘T-NH
Z2-NH ajdwes ‘saxeq; ayyolq 01 jo Buneay iese| doys-om)

A2 BO/M S9IoW 36e 6g/9¢ wa | #Q) uny

Rl
i LA LRgrass
et Sy
] b el ¥
[
g
L

- sokizwAEA




112

€L'E  6E2 00+3v'y  Lo+31'L  g91-50'2 Zg=u abe seb |ejo)
9l 88L 000l 0tz g£0-3pe- LO+3S'L Z1-3¥'9  zZo-320°9 c0-3zg'¢c Lo+3sze ¢ g10-1
€8t  0Ov'L t'gg 12 €0-31'¢-  00+31'6  9L-3p| H0-3S¥° L 20-365°S  zo+aszz o v5i0-1
¢00000°0T91¥98000°0=r ‘Idy ‘6YiPM ‘e-NH
£-NH sjdwes ‘sajey} soiq Q! jo Bunesy Jese} doys-om)

99'¢g QS
0e'2  0g'162 ndaosslup syaguyol
80’0 Ig's ‘¢-NH Jo sisAjeue uoiyoos 02Z/LL=}/u

SL°0 008 00+35'¢  10+30°L  gy-3g7) Z=u abe seb [p10)
600 9e'8 0001 028 to-3p°g o+31°L gr-32°) €0-300'%  20-39.%  00+355'9 = g0L-02
ct’'L 25t s A €0-36°L  00+32/ /1-36'6 c0-368'6  20-31L°2 LO+3GEt'e 0 v0l-0¢g
¢00000°0¥18€98000°0=1 ‘IdH ‘6b:gy ‘2-NH

GE'0 886 00+30°0  00+300  91-35°9 Z=u abe seb jejo)
PO 056 000L 608 4o-3sc b0+3S2  o1-3/'S  £0-308'% c0-3e0'c  00+3957, g 860-61
ov't  9s1L 79} Pyl €0-36'L-  00+300 g91-327| 10-325°1 00+300'0 10+392's g VE60-61
¢000C00¥18£98000°0=1 ‘IdH ‘6bigy ‘Z2-NH

SL'0  gz0} 00+3Ll¥y  10+39'L gl-3g2 Z=u ebe seb je10)
90°0  €v'0l 000L 6ps v0-32°% LO+49'L  Si-3p'2 go-3297, ¢0-360'¢  00+396'8 2 g80-81
62t /82 g¢ Gt €0-3¢e-  to+3LL s1-349 FO-3vLl'y  20-364%  zo+avz'L o v80-81
¢00000°0¥18E98000°0= ‘IdH ‘Gi:cy ‘2-NH

02’0 9g'g 00+31°s  to+39'¢  91-309 Z=u abe seb |ejo)
S0 v¥'8 0001 g9z v0-3¢°1 LO+3S'e  9i-36F  £0-395°¢ c0-3/%'L 00+368°'9 ¢ 8.0-21
v6'0 vo'g L6l 2'¢2 €0-352 bO+3e'y  91-31°L zo-3zig c0-31eg1 L0+328C¢ 0 V.i0-21
¢00000°0%18€98000°0=P ‘ady ‘6V:M ‘Z-NH

3 ¥ eby W6E%  0P% MWD oM

SOI0W M6E 68/9¢€ 6e/LE 6E/0t dwe #d1uny




£8°0 0921 lo+3e"t L0+38°1L Si-3ve c=u abe sef |ejo)
cl'0 8LLL 0001 vy ¥0-31°g 00+31°2  91-3976 c0-3€0'L ¢0-302°, L0390 c d80-8

LE°L S1'gL gsg 19 ¥0-30°¢ b0+39°C  Gr-3py L0-30v°y  zo-36874 ¢o+t3ge’ L ¢ V80-8
¢00000°0¥%91$98000 0=p ‘3dY ‘stvd ‘c-NH

Lt 228 00+38'9  10+32'9  9;-354 Z=u abe seb |pjo;
W0 vo'eL 0001 g v0-34°9 l0+32°¢  9l-357) c0-3¥8°2  £o-3657, lo+3es L g 820-2
69°L 98¢l gg v/ £0-3¢°} L0+38°G . 91-39Z L0-362°¢  ¢o-3gg'g eo+3te L o V.L0-1
¢00200°0¥9L$98000 0=p ‘3dY ‘6¥:bN ‘e-NH

vO'L 929y LO+31L°L jo+30¢ Gi-39°1 g=u abe seb jej0)
L1°0 0g2t 0001 0'Sv  $0-32'¢ l0+38'¢  g1-32°) ¢0-382'c  zZo-3go'z L0+38/°L 2 g990-9
€L €961 Opg 8't v0-36°'2 L0+30'v  91-309 10-395°8  Zo-38z'| ¢0+359'z ¢ Y90-9
¢00000°0%91+98000 0= ‘3dY ‘6Y:bN ‘E-NH

S8°0 921t bO+3Z4°2  Lo+382 Si-3¢° Zg=u abe seb [p10)
be’0 ZL'LL 0001 |'pg vo-3t'e  oo+3s°¢ 9t-31°S  zo-3/8°4 c0-3v6°g o+3ezLr g 850-G
m gel ie'2L ggg 8'9 ¥0-36'6 O+3av vy 91-37°9 16-384'¢  zo-351°} co+3sLL ¢ vS0-¢
¢00000°0¥91¥98000°0=p ‘3qy ‘BVPM ‘e-NH

v.'Y  gggy 00+38'L  10+32'¢  9)-30'6 g=u sbe seb |ejo;
SE0 LB8'LL 0001 o06p v0-36°8 bo+31e  9i-36'¢  zo-3zs: €0-399°1 L0+34G5°L ¢ avo-p
8v'L  Iv/L g9 JAR] ¥0-32°L-  10+38'c  gi-39¢ 00+3¥22  20-385°y ¢0+3229 ¢ Y&0-p
¢00000°0%91¥98000 0= ‘3dY ‘6P:pM ‘e-NH

9L b9py 00+3t’e  10+36'2  g1-3g) g=u abe seb jejoy
SE'0 vL'LL 0001 g9gg v0-30'2-  10+35'2  9l-39'7 20-311°1 20-310°¢ LO+3v0 L g g8€0-¢
ve'L  v5S1L gy G'g v0-36°2 L0+30'¢  gi-30°) b0-3¢8°'S  zgo-3177) c0+328'L ¢ VEeo-¢
¢G0000°0%9L 938000 0=p ‘AdY ‘6YipM ‘g-NH

18'2  s5'¢) 00+3¥°Z  10+38'L  ¢i-36°; c=u abe seb jejop
kS0 SS0L 0001 gy 70-35°'9 HO+3EL 91-36'6  zp-3egz c0-398°¢ lo+3es L g gz0-g
S0°S  €9'8L 96 v'e vO-3LL- lo+3y'z  91-3g 00+329'L  zo-351°2 ¢0+308't ¢ v20-2

c00000°0791 98000 0=p ‘Ad4 ‘syipy ‘e-NH
43 ¥ aby WW6E% .0F% MO B/ S8joW M6E Gg/9¢ 6€/.¢€ 6E/0¥ duiay, #Qi uny

Sl e

R

e




A R SRl e PR TR T T

114

ve's 6579z 00+36'2  10+3g'L  gi-32'9 Z=u abe seb |ejo;

6E°¢  S82 0001 og €0-3¢’S  00+36'8  /1-31°g L0-390°} co-3g/°G 10+362e ¢ gv0-v1

88'8  //'82 g'1s 9z €0-39'p bO*+3€°L 91-37's  oo+39g°z c0-316'c  20+382°7 ¢ Vyo-v 1
¢00000°0%6006.2000° 0= ‘NH ‘2t:210 ‘6-NH

Sl'L gg9l LO+3eL Lo+3zL gi-3z g=u abe seb jejoy

2’0 062L 000L g'go vO-3Ly  00+35'¢  91-30°9 co-JLv°2 LO-34p°1 Lo+3ys L g2 gE0-¢1

6v'L 1821 622 Z'8 v0-3¢°2 L0+31°2  51-397p 10-38Lv  z2o-3geZ co0+3rs L VEO-£1
¢00000°0¥60062000°0=F ‘NH LP:21a ‘6-NH

EL'L  6ege 00+36'¢  00+35°2 5i-3g) g=u obe seb |ejo;

Y0 SL'¥YL 000l oz v0-30'8  00+32's gj-3gs c0-32¥'6  Z0-362'8 L0+382e  z g20-21

¢9'9L 8209 ¢y L'g £0-32°2 FO*3LL 9i-38's po+319% ¢0-3vLYy  eco+3lp vZ0-2L
¢00000°0¥6006.000°0= ‘NH ‘LY:ZLa ‘6-NH

b2l 099} bo+32'L  1o+3z'1 gl-3g¢ g=u sbe seb je109

0 ZL'El 0001 /pg €0-39°L-  o0+392 91-3s2 20-309°2 L0-396°| LO+3691 2 g10-11

LEL gLl gy 8'8 ¥0-38°g L0+30'2  Gi-3gy b0-30€'v  20-3v¥S'z  zo+3egy 0 V9i0-Lt
¢00000°0%60062000° 0= ‘N LyiZia ‘6-NH

6-NH sjdwes ‘saney aolq o1 jo Bunesy lase} days-omj
vz'e amsin

080 08/62 1desusiu) ayvgeyoy

60°C 9511 ‘€-NH 40 sisAjeue uoiyoos) 02/9t=1/u

vi'0 809 . 00+3€'S 10+321 gi-3p Z=u obe seb |ejop

80°0 €6°L 0001 ¢ggy r0-3¢°2 Lo+38°L  Si-32°1 gp-3zsp ¢0-358'2  00+36$'9 gz g01-01

L6'0 096 g9 v'vL g0-3z°2 bO+30°t  gi-39°¢ L0-3p2°1 20-368'% Lo+382'y YOolL-01
c00000°0¥79LY98000°0= ‘Idy ‘BYPM ‘e-NH

g&'0 g2yt L0+30°e  10+32'e  51-307; Z=u abe seb [pj0)

8L'0  €9'LlL 0001 zgs v0-39°Z  00+308  9p-3g4 €0-380°2  20-35¢'9  Q0+3/9'6 z 860-6

892°0 €81l +¥'gg 81L v0-36't 10+30'5  91-30'g 10-3¢6°1 20-320°1 LO+32%'9 ¢ v60-6
¢00000°0¥91Lb98000°0=P ‘Igy ‘6N ‘e-NH

U3 ¥ oby V6E% 0V% S0 B0/ S8jow Mee 6g/9g 5€/.¢€ 6€/07 dwa | #Q1 uny




9e'¢

‘amsi

080  0s10¢ ndavusiuy Iyagiyoy
: 810  gz'gl ‘6-NH jo sisfjeue uoiyoos; 02/81=1/u
6S°0 85t} 00+30'6  10+322 ci-3¢2 Z=u abe seb |ei03
., 8L'0 L2Vl 000L 97z v0-3¢°1 FO+32°L S1-39°L zo-3z6°g 20-396°¢2 Lo+3rge ¢ g01-02
16°0  BO'SL gop €€l $0-3p°g 10+30°¢  9i-3v'6 L0-3v¥e€C  zZo-302°L L0+386°L 0 Y0i-0g
¢00000°0¥60064000°0=" ‘NN “Ly:21a ‘6-NH
0Z'v  S6p2 00+3%'8  Lo+3b' 1 gl-3g7; Z2=u sbe seb |ejo)
: 80 ¥¥Y'SL 0001 6zg v0-30°2 O+ S1-30°L 20-3z92 c0-36/'v Lo+31ee g 860-61
‘_ 88'¢L v'9vy sog 62 ¥0-372°9 Lo+tIe'e  91-35%  Qo+3gsg ¢0-3Z¢'2  go0+351°L @ V60-61
c00000°0F6006.000°0= ‘NH LYZLa ‘6-NH
; 09'¢  ¢£5'8l bO+39°'L  10+352  g1-g3ey 2=u abe seb |ejo)
BLO 96'%L 000L /'8g €0-32°L-  o00+3e's  g91-35°| c0-325°'2  20-3+9°'6 Lo+308'L g g80-81
| m 06 6561 /'G5g LG £0-31°¢ F0+382  5i-3417} L0-32.9'8  Zo-308°L 2o+3042 0 v80-81
c00000°0¥60062000°0=" ‘NH ‘LPiZ1a ‘6-NH
88'2 286l l0+32'c  to+3v'z  g1-397g g=u abe seb |e10)
€S0 8L%L 0001 772 v0-32°¢-  00+31'¢  9i-3g°g c0-322°6 10-329°1 l0+39.¢ ¢ g20-/1
80t 6£22 99 8¢ £0-31°L LO+3v'e S1-30°L go+398; c0-38v't co+3LLty 0 YZi0-41
¢00000°0%60062000°0=F ‘NM ‘ZtiziQ ‘6-NH
I8¢ Sy 00+32’¢  10+3p'}  g9r1-312 g=u abe seb |e10;
ve’S  ZLl'vl- 0000 big- zp-3%°)- b0+30°L  zy-322 10-30%° L c0-388'¥ Lo+3ste g g90-91
82'¢  8¥'8l 696 6°¢ €0-36"1L FO+3¥'L 91-36'9  00+390°) ¢0-352°¢  go+3gee o V90-91
¢00000°0F6006.000°0=" ‘NH ‘L¥:Z1a ‘6-NH
eo'e  gzoz 00+3v'S  00+398 GI-3.z Z=u abe seb ejo;
¢e'0  ZZ'€L 000f 962 v0-38'6 00+32'9  G1-3g6°y c0-36v'L  z0-3/1°8 Lo+3aple g g50-G1
Cc'6 6298 #0¢ 0'¢ v0-3e7L-  10+3ar L 91-3p9 00+3¥8'2  20-3/9'c  zo+3gge ¢ VS0-G1
¢00000°0¥6006£000°0= ‘NH ‘Ly:Zia ‘6-NH
U3 ¥ eby WE6E%  .0¥% MWD BO/M SOI0W M6E 6£/9¢ 6€/.€ 6€/0¥ dute | #Qi uny
- — N B

P

i

Ero

U L ]




16

ey

c0'L 88y 00+3%'2  00+39'8 <i-3¢7; Z=u obe seb |z30

SY'0 8vEL 000L sz v0-39°'8  00+32'8 9l-3g'g FO-351°1 20-3v2'9 fo+3sry g2 891-9

0L 1S'¢6 zee Gt 20311 Fo+32L 91-32°6 00+31bg ¢C-3re'y  g0+379'1 o v91l-9
€0¥592510£000°0= ‘aiioiq axeyy ‘Buts ‘epiIN ‘ZI-NH

0Lt L9l 00+3€°/  00+3¢Z Gl-3g¢ Z=u abe seb |e10)

PLO Ze1l 0001 zew ¥0-32°¢ 00+31'9  gi-3gg c0-310v  zZo-3be'g t0+3802 2 gsi-s

cl'8 €198 g1y 9's £0-30'¥ FO+39't  g91-32¢v  po+39g'z ¢t-30L°c  zo+3z08 0O YGL-G
£'0¥592510£000°0=r ‘amnoiq syezy ‘BUIs ‘eyiiN ‘Zi-NH

L2'8  8ley 00+3¢'6  00+362 g1-32°| Z=u ebe sef |ejo;

vv'0  €e2l 0001 zoz ¥0-39'6  00+3¢v 91-30's 10-3/2°L 10-381°L bo+3esvy 2 gyvi-v

YS'0E $9'v2L g2 8t £0-3¢°8 L0+38°L  g9l-3v'e  oo+3ze9 ¢0-316'2  e0+3s1'z 0 Vyi-p
€0¥692510£000°0=r ‘auioig ayey Buis ‘eyiIN ‘ZL-NH

6E°C  l9gg 00+22'€  00+3v'6  Gi-397| g=u abe seb |e10y

¢80 16'EL 000t /L +0-31°6 00+35'8  51-3567} 10-3v2°L 20-300°g 10+3¥2'9 0 acl-¢

¢a’'Sl el'el 96l L'g £0-32°6 FO+3€7L 91-36'¢ oo+3gsE ¢0-3de6’c  £0+381°L 0 veL-g
£'0¥G92510L000°0= ‘eli0Iq exey ‘Buis ‘epriN ‘Z1-NH

EL'2 6661 00+362 00+39'8 Gi-3z'¢ Z=u abe seb [ejo}

¢S50 2€€l 0001 29 v0-36'8  00+35/ g1-35°¢ 10-358°t 20-358'9 L0+3€5'9 ¢ gei-g

92'9L S8'¥. 20} % £0-39°2 FO+36°L  9t-3g'c  o0+3spp ¢0-3vL'2  g0+38e’L 0 vZl-g
£'0¥5925104000°0=r ‘aui01q exey ‘Buts ‘epiIN ‘Zi-NH

LIy bpze 00+39'v  ©0+35'9 gi-3/¢ Z=u abe seb |eio;

80'¢ 1o've 000l g/ €0-32°L 00+38°'G  Gi-3e'e 10-36t'8  20-35/2°8 ¢o+3igz gz gil-1

Lyle ¥e'zol 801 vy £0-3¢°2 bo+3e’L 91-30v  00+391°9 ¢0-3avL'y  e0+306°1 o Vit
€0¥592510£000°0=r ‘emjolg ayey ‘Buis ‘eyiIN ‘ZI-NH

0y  62L¢ 00+3e’e  1o+31'L  g1-31% g=u abe seb |ej0)

£8°0 SE'EL 000l 0L go-gby 00+38'6  GI-39°1 b0-3£0°€  20-302°S  zo+3l0'L @ gq01-0

06'FlL 0498 ¢S'pz 8y £0-30°8 LO+3P' L 91-32°S  00+3.9'p 20-356°¢ £0+3S¥°L @ vOL-0
E'0F592510L000°0=r ‘ayi0iq ayey ‘Buts ‘gpiIN ‘Zi-NH
CI-NH sjdwes ‘saye|) ailolq o1 jo Buneey i8se| dals-om

43 F  eby WBE%  .0b% /D B0/ SOIOW MEE 6£/9€ 6€/.€ 6€/0p dus #al uny

Hhte-itaitn

ety

i e
e L

e

St




~
~
—

89°'L 96°9] cO+3LL Lo+3e8  9i-3pe 2=u abe sef ejo;

09°0  Zz72L 0001 1yg v0-38°¢ b0+39°2  91-31'z  z0-38%°Z 20-396°1 bo+3gLt g azi-zi1

9Iv'e  L8'€z 1l 6'6 €0-30°€-  zo+39L  9l-3¢) L0-3¥8'S  £0-369'2  zo+3zg') 0 veZli-zgit
€'0F2ESI669000°0=r ‘olioiq axey ‘Buls ‘epieN Z1-NH

S0'L  g£5¢gl 00+30°0  00+300 9!-3pg g=u ebe seb |e)o;

€70 2e2L 0001 Zy ¥0-3¢°9 LO+39'€  91-38'v  z2o-39.°y 20-32%°L lo+3ze L g gri-it

€L BYS'€Z 9901 S HL v0-3Sv- 00+30°0 /1-3g°g b0-326'F  00+300°0 Z0+3p9'} 0 Vit-Li
€'0¥2ES1669000°0=" ‘suiolq eyey ‘Buls ‘epieN ‘41-NH

¢’y  ggge 00300 00+300 gi-gzp Z=u abe seb |ejo)

LV°0 I¥'EL 0001 6'6g €0-30't  20+3z8  9i-39¢ ¢0-3¥¥'S  v0-306°g L0+389'2 ¢ g0L-01

S§8'9¢ 8.°SL 66y £'8 €0-3€'2  00+300 /1-3/°9 00*31€C 003000 zo+3gps 0 v0iL-01
€0F2E51669000°0=r ‘aujolq el Buls ‘epigN ‘Z1-NKH
Li-NH aidwes ‘sayejs |ulolq gl jo Bupeay 19se| days-omy

180 ‘amsw

0L'0 06'60¢ ndsossiul syoenvoy

vi'o 9r2'01 *C1-NH 4o sishjeur uoiyoos) 02/02=1/u

L' 88'1g 00+3€'9  10+30z s1-3/7 Z=u abe seb jejo;

v8'¢  6£'9Z 000. g9 £0-36°2 L0+39't  91-gpg b0-32L°6 20-302°'c Zo+380°¢ g g61-6

00'8 8888 Qb Ly £0-35°¢ L0+3S'¢  9i-3v2  po+3epz ¢0-350°¢  20+3052 0 V61l-6
£07592510£000°0=p ‘elnolq ayey "Buis ‘epiIN ‘ZI-NH

0S'Z gSgp Lo-38'8 L0+31° L gi-31g Z=u abr seb |0}

0L ¥i'gl 0001 90} €0-30°} Lo+32'L  g1-36°g H0-3etv  20-3ev'v  zo+39e1 2 gasi-g

L6'Ge  gvegl pgy 6t 20-35° b0+30°L  91-3/°g HO+310°L 20-396'¢  eo+3gi'e o vgL-8
€'0¥G92510£000°0=F ‘aoiq exey ‘Buis ‘cpiIN ‘Z1-NH

ve'g LL'og 00+36'9  L0+3pL  gl-3z27; Z=u abe seb [v10;

£9°0  LL'LL 0001 g6z €0-36'¢  00+30'9 91-3p7 ¢0-325°L  20-3/6'g Lo+3ste g q21-4

L6'e  e6ve g/ 29 €0-39°2 LO+39'L  81-31'6  00+3gpy ¢0-392°t  20+305b ¢ ViL-2
£0¥5925102000°0=p ‘suiolq axey ‘Buts ‘epiiN ‘Zi-NH

U3 F  eby W6E% .0¥% M/D BO/M SOI0W MBE 6E£/9¢ 6€/.€ 6€/0t dwas #Q) uny




o]
—
—

280 gz'gy 00+30°0 00+300
<60 BL%L 000} L8€  $0-35°L-  00+300
v8'0  el/l $z9 STLe v0-31'S  00+3070
6E°1L A Al 00+30°0  00+3070
69°0 2Ll 000y ¢'6S  €0-31'¥Y  00+30°Q
85'¢ €9°¢l g9g¢ S'LL g0-37°1 00+30°0
261 z28°G61 00+30°0  00+3070
9L YLl 0001 ggg £€0-35'¢  00+300
L6'¢ 602z /¥ 4¢2  €0-3SZ  00+300
66°0 glLgL 00+30°0 00+30°0
820 981l 0001 g9 £0-31L°1 00+30°0
€6'9  ov'gz 70 9°0L £0-31'S  00+30Q
2e'e ‘mm.m: b0-38'2  00+317y
LY 0 t9°2¢l 000! g6g v0-38°L-  00+31°1
99°vL 6Ser 1'g) G'6 £0-35'6 L0-31°2
980 166y 00+30°0  00+300
8S'0  ZS'vL 000l €48 €£0-39°2- 00+3070
80'L 6291 ¢g'pg 9'91  +0-39°, 10+30'g
43 ¥  oby V6E% 0% /D eO/M

g1-39°'¢ 2=u abe seb |ejo;
9L-3p°y ¢0-31¢°9 00+300°0 (0+3b0'e 2 a81-81
91-3¢2°¢ LO-310°L 00+300°0 1o+3vey o velL-gL
€0¥2e51669000°0=r ‘enonqg ey ‘Buts ‘ouigN ‘LL-NH
91-36'2 2=U abe seb |ejo}
91-39°| ¢0-3/1°2 00+300°0  to+3/5'1 ¢ gL1-4)
Zt-32°6 b0-318°¢  00+30070 lo+30v'6 o Yii-L1L
€0F2EG1669000°0=r ‘smyoig ey Buis ‘epigN ‘2 1-NH
91-39°| Z=Uu abe seb jejo)
Zi-32°6 €0-3/%°2 00+3000 10+3g9'1 2 gol-91
£1-39'9 10-3€0°2 00+300°0 0+352°2 o vol-9i
£0¥2€51668000°0=r ‘eolg axey ‘Buis ‘epieN ‘/1-NH
9i-32°¢ Z=U abe seb |ejo;
9L-39'v  zo-322°4 00+300°0 1o+38p 1 2 gs1-51
L1-39°g L0-38%°9 00+3000 2o0+3vi'z ¢ YGl-G1
E'0FZESL669000°0=F ‘siyolq el Bus ‘epieN ‘41-NM
91-30°¢ Z2=u obe seb |ejo)
9L-39°2  Zo-362°z L0+389°L g gri-vi
L1-36' 00+311}| c0+t319'e o vhi-vl
€'0FCEGL6690000=P ‘si01q ey} Buls ‘spigN ‘21-NH
g9i-32°% Z=u abe seb jejo3
91-3671 £0-322°5 00+300°0  1o+3g81 g gel-ci
9i-3e°¢ L0-3teg'e LO+318 L vel-gt
€0FZESL6650000=P ‘smjolqg axeyy -Burs ‘gpien ‘LL1-NH
SSJ0W 6L 6£/9¢ 6€/0% dure], #Ql uny
B




119

LS pggy 00+30°0  00+30°0 9}-3¢¢ Z=u abe seb jeyo)

¢cE0  9zCL 0001 zzs £0-35°) 00+30°0  9i-32'¢  zo-3va'| 00+300°0  to+3ge' L ¢ ari-ve

YELLL 2viler 1oy 8'9¢  20-38°¢  00+3070Q 81-3§°€  00+300°L  00+300%0 ¢0+3S0r o vvi-be
€0¥5160469000°0=F ‘ejoIq ey ‘Buis ‘epipN ‘gr-NYy

601 g/ 00+30°0  00+300 91-31z Z=u abe sef je10;

09°0  ev'et 0001 o0y £0-3€’e- 00+30'0  91-3/°¢ 20-3pgL 00+300°0 10+32¢6'1 ¢ gel-ge

0e'c 209z g9 ¢Ly  20-3L°1-  00+30°0 LL-38' 20-3pgs 00+32000  Lo+31pp vel-geg
€0¥5160.69000'0= ‘smoiq ey buls ‘cpipN ‘gi-NH

65°0 ggel c0+32'8  20+39'6 gi-3z'¢ Z=u abe seb je10p

80 Y0'EL 0001 o0gg €0-31°L- €0+32'L  9i-3z¥ €0-322°9  bo-3/8% L0+322°L ¢ gz1-22

V02 - 25721 z'gy ¢'S¢  £0-38'%- 00+39°c Li-3¥'6 LO-31t7 L c¢0-311'6 LO+345'6 ¢ vel-gz
€0%75160.69000°0= ‘smolqg el "Buis ‘epipN ‘gl-NK

cv'0 8Lzt ¢o+39°L  Lo+32v g9}-38, Zg=u abe seb Jejo;

BL'0 8921 0001 g2 v0-36°1-  Lo+35¢  9p-397, €0-366'¢ 20397 Lo+382'1L 0 gli-teg

L6°L  96°SL Q¢ €°0L €0-38°9- zp+3sz LL-3p°2 bO-3vL'e £0-306°1 cO+3eT L ¢ Yil-1g
£'0%5160/69000°0=p ‘aiolq axey ‘Buis ‘CYIUN ‘BL-NH

EE'0 L2y bO+3L2  to+3v'e  5i-307 Z=u abe seb jg0

L1°0 tO'2h 0001 822 pp-3pi- b0+39'e  ¢9l-32'6  g£0-3/2°8 c0-30b° 1 to+t3ez'l ¢ go1-02

60'c  2Z6°¢l g8 6 vl e0-31°} 00+36'9  s1-3p'g L0-3G61°¢  zo-38¢°, o+34iv2 0 YoL-02
E'0F5160463000°0=F ‘e3noig ey Buis ‘gpripN ‘8L-NH
81-NH 9jdwes ‘saxey 8iljelq oy Jo Buneay 1ase| dajs-omy

'z ‘GMSI

0v'c og6le Sdeaseiur rygpnvoy

020 g9°1t *L1-NH 40 sisAjeur uoyoos) 0c/8i=1/u

G20 lesl 00+30°0  00+300 g1-3g¢ Z=u abe sef jejoy

lg'0 €22t 000! £E€L ¥0-308 00+30°0 8i-374°1 c0-3G62°¢ 00+300°0 L0+38¢"1 0 d61-6!

880 6921 0zg v'ig  v0-32'9- 00+300 91-38°1L F0-342°1 00+300°0  10+351's ¢ V61-61
€'0¥ZE51669000°0=p ‘eljoiqg ey ‘Buls ‘eyigN ‘z1-NH

H3 F by WEBE%  L0Y% /D e/ SOI0W M6E 6£/9¢ 6E/.¢ BE/0Y duis | #Q) uny




Hiaaanag

Sv'0 82zl 00+3t'e  10+32'1  gy-3gz g=u abe seb [2109

60°0 02zt 0001 ggg ¥0-3¢°G o+32'L gi-3gz 20-3¢v°| 20-3L1v LoO+30v° 1 gi0-0¢

04°L9 gegz g L'E c0-32'L  00+367L 71-32) 00+310'2  z2o-3z+9 ¢o0+3LL'9 ¢ Y10-0¢
E0F1525€69000° 0= ‘smouq el "Buls ‘eyigN ‘0z-NH
02-NH o1dwies ‘saxe)y elo1g g} jo Buneay Jase| Qﬁw-oac.

g8'z ‘amsiy

0L'S  pggog SLERIET YSe/IV oD

Zl’o  sp'zt ‘B1-NH 10 sisAjeue uo:jo0s 02/02=1/u

LL0 1yt 00+30°0  00+300 9}-372 Z=u abe seb |pjop

LS50 vS'LL 0001 gpg P0-36°L- 00+300 gi-36°) 20-312°1 00+3000  to+3epy 3 g61-62

9¢'L 60°LL v'6z . ggg €0-39'2-  00+300  /1-367 ¢0-3€L'S  00+300°0 o+304°2 o V61-62
€'075160469000°0=r ‘smoiq el "Buls ‘epipN ‘g1-NH

L16°0 1871} 00+30°0  00+300 gi-3z% g=u sbe seb [ej0}

£6°0  €s'LL 0001 zog £0-3¢°y 00+30°0  g1-327; ¢0-36v'S  00+300°0 o+3vsz o g81-82

m €8°0 9121 o<y 985 00+30°0 00+300 91-30°1 ¢0-32€'2  00+300°0 L0+359'1 ve1l-82

£0¥5160269000°0=r ‘apoiq el Buis ‘epipN ‘8L-NH

0v'0 ezgz) FO+32%  10+3p'9  9i-39°g g=u 8be seb jejo)

k2’0 66°LL 0001 z'gg v0-30°2-  10+38'9 9i-3p¢ c0-316°|L £0-306°/ Lo+304°t ¢ azi-22

€St p09L g 08¢  €C-39'¢  00+36'g L1-3v'¢g LO-TLL L 20-30/.°S L0+376¢ ¢ Vii-lg
€0¥5160469000°0=p ‘siolqg ey "Buis ‘epiyN ‘gl-NYH

8Y'0 0611 ¢0+32'L  10+31'9  g9i-3pc 2=u abe seb |ejo;

S¢0 202t 0001 sy YO-3L'S- 10+3by 91-36'% c0o-3g¢° 1 20-391°1 l0+30eL g g91-9¢g

09’2 1801 7§ ¢'8L  E0-3re- zo+zzg Zl-3g'g LO-31e 1 £0-3vg°2 lot3gsy o v9l-9g
€°0¥5160269000°0= ‘a1j01q el BUls ‘gpipN ‘g1-NH

PP 0 02z 00+30°0  00+30'0 9}-3g°g Z=u ebe seb o)

0c’0 9611 0001 pgy £0-30'} b0+3v'2  91-30's  go-326°g ¢o-391°¢ lo+3ze'L o gs51-6¢2

B9'¢  2ZvprL g6 €1¢ €0-32%  00+300 Z1-3¢°g L0~y 1 00+300°0 10+368's ¢ VG1-52
£075160/69000°0=p ‘sijoiq S%ey “buis ‘epipN ‘gl-NH

13+  eby W6E% .0¥% /D B/ S8j0W M6E 6€£/98 6€/.¢€ 6€/0t ~duiay #4i uny




121

g0’
e’
Vi

0¢’
LL
8y’

L6’
69°
96°

cs’
oe’
S

6¥°
L0
60"

V]

~—

—

ap]

N o

o o

™ O o

v6'0
¢6'0
96°0
8%°0
6L°0
SO°LL

NEE:

6EV!
66°¢L
0c'GlL

£8°¢!
I8'gl
|4 A

evoe
58'Ge
8421

9r'el
g86'¢l
8L 21

FAAA
€52l
80°21

S6°¢gl
LLg|
8e't1

6901
89°01
£0°2Ct

8by

000!
L'ee

0001
viL

0001
Sy

0001
8t

060l
¢'6G

0001
L'6¢

0001
YA

Y6E%

0'g
B8'G¢

Ly
FANAS

6°lg
£oe

9'€e
56t

B'pS
6'8v

¢’ V9
L'9

0%

e

10

I
il

{tig
,‘lwm e

i

g
"

s

Hgeain
e

Ui

Mgy

Haggerth
L
i

I
!

00+300
£0-32°1
€0-30°¢-

b0+32¢
£0-38°¢
G0-39°¢-

00+30°0
£0-3¢°2
£0-38°¢-

to+3eg e
b0-3974-
£0-3971-

00+30°0
c0-3 L -
£0-36°'2-

00+300
vo-31i°g
£0-31°¢-

bo+3s2
¥0-3t'6
€0-3t°g

Mo

ot

i
i

00+3070
00+3G°0
00+30°0

10+39°¢
L0+30°g
L0+36°1

00+30°0
00+30°0
00+36°6

L0+39°¢
10+36°¢
00+30'8

00+30°0
00+300
00+30°0

00+30°¢
00+30°0
00+300
to+3ep
10+3¢ep
00+30'¢

BO/M

9i-30°¢2
9L-3p°y
L1-34°9

9i-3G¢
£1-38°/
8t-32°2

Si-31¢
gl-38°¢
9i-3e°1

Si-36¢
9l-3e v
L1-3/2°6

S9t-39°1
£i-3g°g
L1-32'6

91-31°2
SL-31°t
81-30'1

9L-3¥°2
gi-32°4
Zi-30°¢

S8j0W MsE Gg/9¢

£oF 1525€69000°0=p

‘aiolq axey ‘Buss

Z=u abe sph [ejo1
L0-302°¢ 00+3000 co+31g 0
c0-30/°¢ 00+3000 lo+31ez 0
£0¥15/5€69000 0=p ‘aylolg aey ‘Buys

Z=u abe seb |ejo;
FO-31e 'y ¢0-320°} c0+3g9¢"y I
¢0-369°¢ c0-3ei°2 L0+308°1 0
€0¥1545€690000=r ‘s01q ey Buis

Z=u abe seb jej0)
10-359°g 00+300°0 c0+39g° 2
c0-3¢gl'¢g c0-3/1°g L0+368°1 0
m.cﬂwmhmmmmocc.cnﬂ ‘alnoiq ey Buis

Z2=u abe sef [p)o;
¢0-39¢'¢ c0-30¢"1 L0+300'2 ¢
L0-320°1 c0-3/8°9 L10+395 ¢ ¢
m.o.ﬂ_fm\.mmmmooc.onw ‘alolq sxey "Buis

Z=u abe sebh ie10}
L0-301° | 00+300'0 bo+3sey ¢z
c0-3be'g 00+300°0 L0+396° 0
€'0¥15/5669000°0=p ‘8}l01q axyey ‘Buss

2=u abe seb |ejoy
¢0-398°z 00+300°0 L0+348°1 <
¢0-340°% 00+300°¢ L0+39¢°z 0
m.cﬂ_,m\.mmmwoooduﬁ ‘ayljo1q ey buis

Z=u abe sef {e1o3
c0-319°} ¢0-381°L LO+3dpg" | é
L0-385 ¢ 10-320°1 c0+364° 0
m.Oﬁwmhmmmmooo.cuﬁ ‘@lo1g oyey -bus

6E/LE 6E/0F

PR

et

wa |

‘CYIGN ‘02-NH

480-8¢
V80-8¢g
‘€V:SN ‘02-NH

440-28
v.i0-Lg
‘EVISN ‘02-NH

890-9¢
V80-9¢
‘EYiISN ‘02-NH

g50-s¢
vS$0-G¢
‘EVISN ‘02-NH

g¥0-ve
Vvo-vg
‘ehiGN ‘02-NH

g€0-¢¢
VEO-g¢
‘CPISN ‘0Z-NH

gco-ce
veo-ze
‘0Z-NH
#Q| uny

‘eyion




I

LB
|i‘L T
I e
[
e
™

W
l

80 296 LO+3L'S  Lo+31'6  91-36°g Z=u abe seb |ejo;

60 856 0001 62g v0-3€°L- L0+32°,  91-39'9 20-32¢°g €0-321°2 to+3vee 2 aro-vy

880 v.'6 gz vLE  €0-3v'2-  20+3pL 9i-3p3 ¢0-308'S  g£0-3¢g5°¢e L0+30S2 0O Yyo-vt
£0¥8905069000°0= ‘amolq ayey ‘Buls ‘epiLIN ‘Dz-NH

€50 656 00+30°0  00+30'0  s1-30°) Z2=u abe seb |ej0)

LE°0 216 0001 t'8L po-3ge L0+31'9  91-39'6 L0-301°L €0-32¢°9 Lo+386°c @ gEe0-cv

¢L’e Sv'gL gy 09l  €0-38'8- 00+300 /1-39'% H0-3¥9°2  00+300°0 10+3826 o VEQ-Et
€'0¥8905069000°0=r ‘aioiq ayey ‘Buts ‘epiLIN ‘vz-NH

¥2'0 606 20-32°1 10+36°1L  Gi-3py Z=u abe seb |ejoy

S0 848 0001 26y b0-36°2 L0+36°1L  Gi-32°1 ¢0-3Lv'2  20-369'2 Lo+3vy L o g20-2v¢

€L°0 0.20L ggy g2 e0-35'2 LO+36°L  gl-32'2 10-390°1 20-369°¢ 10+386'c 0 Y20-2v
€°0¥8905069000°0= ‘amiolg axey Buls ‘EpILIN ‘bz-NH

820 £0'6 00+3¥'S  10+32')  gi-g31°| Z=u ebe seb jejoy

b0 T lg'6 0001 @b b0-Ibg FO+*3LL 91-38'8  zo-306°¢ 20-358'y O+3244°L 0 gLo-iv

GS'0 8e'g g1z §'6¢  §0-38'2-  10+38°L  91-3p'z 20-399'9 ¢0-328°2 10+3¥9'2 o0 V9LO-Lp
€°0¥8905068000°0=r ‘smoiq ayey ‘Buis ‘epiliN ‘vz-NH
¥2-NH sjdwes ‘sayep 9li101q 0} jo Buneay tase; doys-omy

FAN ‘UMSIN

052 0sZl0¢ deaselu Iyagyop

€2°0 15°Z1 “02-NH {0 sisfjeue uosyoos; 02/6L=1/u

S¢'6 202 00+3¢'8  lo+38L  9i-397 Z=u abe seb je10

S0°¢. 69°€L 000L (g ¢C-39°t  00+36'2  /1-39°| 00+39¢€'€  10-362°} £0+350°L 0 g0}-0v

£E6°0  92'¢t g'8g €2, £0-367} L0+3¥ L 91-3g°) c0-38¢°L 20-326°¢ LO+34¥L 0 vOL-0¥
£'0¥L5/5€69000°0=r ‘suroiq ey ‘Bujs ‘EVISN ‘0Z-NH

€20 8yel 00+3Ssv  to+3v's  gy-gpe Z=u abe seb |ejo}

9¢'L  2g'SL 0001 8¢9 go-3L) LO+36°v  91-30°L ¢C-35¢2  20-3v0°L lo+326°'L 0 860-6¢

6%°0 b2l z'69 9'99 $0-3g'¢ b0+39'S  g9i-3g'z  zo-3gs7) €0-3/21°6 LO+3esL 0 Y60-6€

43 ¥  eby IV6E% .0¥% MO B0/ S9lo0W M6E 6€/9€ 6€/.€ 6€/0t dwao] #Qi uny




J—cs.t

662 ‘amsn
Or'L  0s'z1e SLERIETT 1Y9¢/iyop
80°0 Qz'g ‘YZ-NH j0 sishjeue uoIyoos) 0¢/0z=1/u
08"t s5o'gy 00+30°0  00+300 Si-32'¢ g=u abe seb jejo;
10 568 pogy 948  p0-31°g L0+36'y  gr-36°2 c0-3ley  z2o-3507 o+3v0z 2 g01-08
I8 ¥l Sv'ge gg 'S £0-38'8  0o+3070 91-3¢°¢  00+38g°p 00+300°0  go+3s67 0 v0L-0S
€°0¥8905069000 9=p ‘8i1101q ayey Buis gy ‘VZ-NH
920 s/'g c0+38°L  [p+3p'g S1-30°¢2 Z=u abe seb |e)0)
600 928 000y 969  p0-38°¢ t0+32'e  gi-3g07; g0-362°1 c0-309°t L0+320°L 2 960-6%
580 sigr sz - ¥¥L g0-39 c0+38'2  gl-35'p H0-3€12  go-3187) b0+3/82 ¢ Y60-6¥
€'0¥8905069000'0=p ‘amoig ayey ‘Buts ‘e ‘v2-NH
91’0  09'g e0-35°¢ L0+39°'L  g1-3¢z Z=u obe seb jejo}
£0°0 6¥'8 0o €04 vo-3e v b0+39°L  Gi-3p2 €0-36/6  z0-3gz°¢ 00+3e2s2'6 g g980-8¢
Q 80t gggy g2 6'8 £0-3¢p bo+3gt z1-3z7 bo-3vv'e  zo-gpze c¢o+3zL L ¢ Y80-84
a €°0¥8905069000°0=p ‘amoiq ayey ‘Buis ‘epin ‘VZ-NH
80 ¢p'g FO+32'L Lo+3pp 91-32°9 Zg=u abe seb ejo)
61'0 ee'8 0001 895  g0-32°1 L0+38y  91-3,°¢ €0-38/2°} c0-390°1 to+381y 2 g20-/b
Lyt G086 sy 861 +0-35°% bo+3av'z  si-396 €0-326'6  zp-35,°7 b0+349'¢ ¢ VL0-L¥
€°0¥8905069000 0=p ‘al01g axey ‘Buis ‘epiyn ‘YZ-NH
¢L0  Zve bO+3¥'s  ro+3yy 9L-3/°¢ Z=u 8be seb |0
450 €99 ooy 6°LS  g0-324 L0+36'6  gy-3¢2 co0-31L €0-381°g LO+302'L ¢ g90-9%
66°0 101 g 0O've  go-31- b0+3e2  91-39p €0-349'Ss  zo-31z°7 Lo+3¥s'z ¢ Y90-9%
€'0¥8905069000 0=p ‘aolq axey ‘Buys CYILIN ‘bz-NYy
610 2g'g 00+38°c  1o+30z Si-39°| Zg=u abe seb |ejo;
60°0  vi'g8 o000y 0'SZ  p0o-3¢p°g F0+30'2  g1-397 €0-30¥°Z  zo-395°z 00+3vz'g ¢ 850-Gt
LETL gzpL gy 861 g0-36°y- 10+35°2  91-3¢ L0-3257) €0-320°z L0+308's ¢ VS0-S
€'0¥8905069000 0=p ‘aloig ayey ‘Buts ‘gpipN ‘vZ-NH

HD BO/M SSjoW M6E 6¢/0¢ 6E/L¢€ 6E/0¢

R Jrann




124

850 o0gvlL LO+30°L  10+3e'2  91-3/¢ g=u abe seb [p1oy
820 8Ll 000l s6s ¥0-35°| L0322 91-31y  £0-3/tg 20-398°1 bo+3get ¢ 820-28
€€l 0951 ggz €'¢2 £0-38) L0+3€°L  91-397; FO-341°L c0-356'¢ 10+385¢ ¢ V.10-28
£'0¥9662269000°0=r ‘smolq 3%ey ‘BUIs ‘eyipiN ‘te-NM
gt’'L gg'gl 00+39'¢  00+382 9)-3¢z g=u afe seb |pjo;
£8°0 061l 0001l {'g9 v0-34°6  00+3¥'S  9l-3p°; 20-3G69°) €0-39¢'6 LO+3ev L g890-98
eV L beeL Logy 0  $0-3p¢ b0+31°Lt gy-3o7y l0-302°} c0-3e8'p L0+319'v o v90-98
£0¥9662869000°0= ‘sinoiq el Buls ‘epipIN ‘Le-NH
rS'L 90'9¢ 00+30°0  00+300  91-30'Z Z=u abe seb jejo;
6v'L gL'l 0001 g €0-3¢'2  00+300 /i-3pg 20-3/8°1 00+300°0  10+308°F 2 g50-58
851 618l 0gg ¢'¢Z £0-38¢2 LO+3v'e  g1-327 10-3¢4°}) 20-38%°1 10+385's o ¥S0-Gg
£'0¥3662869000°0=r ‘sinoiq ey buis ‘eyiyIN ‘Le-NH
90t  zeot L0-32°v LO+3¥ L z1-36°g g=u abe sef |pjo)
¢y L¥'9  000L 162 €0-3€°6-  10+3p'L  /1-3g°2 ¢0-3ve’y  2o-3gs¢ LO+322471 ¢ av0o-v8
6L'¢  8l'gL gug ¢'€€  £0-39'¢ FO*3¥'L Z1-3v'e zo-361°2 €0-386°¢ F0+391¢ ¢ Yb0-+8
€'0¥9662869000°0= ‘sujoiq ey Buis ‘gyipIN ‘LE-NH
8tz gl 91 00+30°0  00+30°0 /1-36'6 g=u a5e seb [ej0;
08'8L £9°0L 000L ggg c0-32'¢-  00+3¥'L  gi-3gg 2o-3/2°6 10-399'¢ L0+30ve ¢ gE£0-£8
bS'L B0°LL £'vs 8¢z  $0-30°} 00+30°0 z1-3v8 L0-386°; 00+300°0  10+3¥09 o VE£0-£8
£'0¥9662869000°0=r ‘sinoiq ey Buls ‘epiyIN ‘Le-Ny
¢9'0 956t bO+30°L Jo+38°L 91-3zg Z=u abe seb ()0}
£V 0 b8Pl 000+ 1gs  go-Tpy LO+3S'2  91-392 go-3/6°2 20-390°Z bo+3se L g 820-28
080  /tg'gL 0'1g L'EZ  go-Tp LO+31 L 937272 10-39%°1 20-308't L0+319's o vZ0-28
€°0¥9662869000°0=r ‘soIq el "Buls ‘epipIN ‘Le-Nup
690 2.6y 00+30°0  00+300 91-30% g=u abe seb |rjo}
¥S'0 SS9l 0001 g'gg £0-32°1 L0+36°¢  91-31'2  g0-3e6°g c0-36471 lo+364° L gz g10-18
98°0 vB8'YL bgy €8¢ V¥0-3/.°L  00+30°0 g1-30°2 LO-310°L 00+300°0  to+321% Vio-ig
€0¥9662869000°0=r ‘smolq ey ‘buis ‘eyipiN ‘Le-NH
Le-NH 9idwes ‘seyeyy 8}i101q 6 jo Buneay Jese| dajs-omy
13 F  eby WW6E% 0% /D BO/) SaloW MBE BE/9¢ B6E/LE 6€/0p dula] #Qj uny

ek

s e

o RN o




¢St Blgy 00+30°0  00+30°0 9i-36°1 Z=u abe seb |ejo;
L8t 2921 000} 0°1S  g0-3g°) bo+3e'L zy-386 ¢0-382°¢  20-350'% lo+3g6 L ¢ avo-+g
9L VgL g9vyg €L €0-31e-  0o+30% 91-30°¢ F0-382°1 00+300°C  1o+39p9 ¢ YE0-bS
€'0¥6¥80969000 ' 0=p ‘|llo1q oxey ‘Buts ‘epiprN ‘TE-NH

86t 998y L0-3¢°9 FO+3v'e  gi-3s71 Z=u oBe seb |eyo;
8Y'0 92vL o000y S8 $po-32'g L0+3¥'e  91-30¢ ¢0-301%  Zo-305°| lo+3s5ez 2 9E£0-€5
89y Ip'9gz o0-9g v/ €0-3¢'y-  lo+3g5¢ 91-3/2°1 t0-320'6  20-39p'; c0+388'z o VE0-£5
€'0¥6v80969000'0=p ‘aiolg axey ‘Buis ‘gprgrN ‘T€-NH

8601 gz /¥ 00+30°0  Go+307 9i-30°2 Z=u abe seb [ejoy
€€°L  2see Q0oL P'S6  €0-3.'6  00+3070 Z1-38°L ¢o-Ippp 00+3000  1p+3gg'z 2 920-25
9C'HL Le8% sz L'y £0-31°8 FO+324°L 91-357) 00+369°2  zo-apo'c co+3se'g g vZ20-25
. £°0%6¥80969000 0=p ‘@amoiq exey ‘Buys ‘CYIELN ‘Ze-NH

€1'S 696z 00+30°0  0o0+300 9i-32'% Z=u abe seb 0y
O6°L L[S0z 0001 oy Y0-3Lv  00+38°9 9i-31°¢g b0-306'v  zo-3192 c0+30G6°L gz gL0-1g
05’8  zz'6e 69y 2's €0-32'e  00+300 91-30'2  00+356°| 00+300°0  zo+3o'g ¢ V9io-1g

125

m.oﬂmvwommwnoa.ouﬁ ‘aljoiq ey “Buys ‘ePICIN ‘Ze-NH
¢e-NH sjdwes ‘sayey 8101q 01 o Bupesy iose} deys-omy

08} ‘GMSW

0e'e  o0zole Adaasayu aysenyop

€2°0 1g'gy "HE"NH 10 sisfjeue uoiyaos; 91/91=)u

€L bpgy c0+322  zo+3sy g9it-31°2 g=u abe seb jejo)

V'L 2o'sL o001 L16  €0-38Z  po+3gy 91-30't  ¢o-389¢ 10-320°1 Lo+30e 1 2 g60-68

A R TR RS €S £0-30F  zo+3yp 91-31° ¢0-304°¢  £0-3g9'y L0+35¢2 ¢ V60-68
€'0¥9662869000 0= ‘1olq ayey ‘Buys ‘CHVIN ‘Le-NH

¢t ezgy 00+30'0  00+300 91-32°2 g=u abe seb |ejo;

650 ZL'v¥1L 000} L'€L v0-35°¢-  yo+3gy 91-31'2  2o-39¢; c0-388°¢ to+3egt ¢ 280-88

El'e  g6'gz 1'ygz ¢'¢c  £0-39'Z  00+30°0 L1-32°G L0-3/2°2  00+300°0 L0+319'¢ ¢ ¥80-88
€'0¥9662869000°0=p ‘2101q axey ‘Bujs ‘CHIYIN ‘Le-NH

3 ¥ 9 S8I0W M6E GE/9¢ 6€/.€ 6€/0t we | #Q1 uny

Saia syt L Ve R senida
sl e = Sl ok L;

R
e e ;

,f:..,,il\‘!-!"sl? T e hacaiald




L

126

b1y
08t 0p90g
650 tbggy
611  gzgy
6Lt 82'SL 000l
Ll gepz
LUy ge'82  0'00L
95'81 gz
L6'0 6981 Q'0g)
¢L’SZ 0086 6'zy
8L°S 070
2Bl 9821 0°00,
S9%Y  BLLE pgp
SZ'. 20l
S¢'L 1201 000y
90'z 151z
902 151z 000l
S6°29 877G/
S8°L vy 0oL
62°S. 8.°16 s°1g
H3 ¥ &by WY6£%

OMSH
“Ewohmwcm oL/ oy

‘TE-NH 10 sishjpue Horyoos;
10+38° L
LO+38°

00+30°0
€05 €0-30°1
00+30°0
84 v0-30°¢
LO+317)
9¢y  £0-39°-
6°¢ ¢0-32°1
00+30°0
9'vL  20-38°t
99 £0-39°1
00+3400
9'lg g0-3i¢g
00+30°0
v'6 €0-39°¢2
00+30°0
£'6 £0-3¢'8
6'¢ ¢0-39°1
0v%  MID BO/M

00+30°0
00+300

LO+3E° L
00+38°}
L0+38°1

00+20°0
00+20°0
00+30°0

00+39°¢
00+39°¢

Lo+3¢e7L
Lo+3e°L

00+300
00+30°0
L0+327 L

L1-38°6
L1-38'6

g81-36"})
91-36°1

9l-3¢'s
Si-3¢°1
9l-38°¢

8i-3y¢
Bl-39'8
Si-3ee

L1-32°¢
Li-372°}

9t-3e¢'e
9l-3¢¢
£1-30'6
L1-39°L
L1-3¥72

SsioW Mge

0e/81=)1u

L=u ebe seb 122Te}]
c0-301'% ¢0-328'2 Lo+3et2 ¢
9'L¥6¥20969000 0=p ‘amolg axeyy ‘Buis

L=u abe seb jejol
L0-32tL's8 00+300°0 ¢0+3g6°¢ 0
£'0¥6¥809859000 0=p ‘aul0iq axeyy ‘Burs

Z=u abe sef |gj01
¢0-360'9 L10-316°2 lo+3¢er ¢ <
00+35¢'9 ¢0-398°2 €0+366'1 0

€'0F6v80969000°0=p ‘s1101q axeyy ‘Buts

2=u abe seb jejo)
t0-3g8°2 00+3000 L0+318'6 0
00+30¢°L 00+300'0 Zo+3og'g 0
£°'0¥6¥80952000 0= ‘eurolq axeg) ‘Buis

i=u abe seb g0
20-309% LHO-Ibpy Lo+381¢g ¢
9'L¥6¥20269000 0=p ‘aun01q exyeyy ‘Burs

L=u obe seb |e10)
10-3v9°¢g c0-3g8'¢ c0+3y8 L 0

€'0F6180969000 0=r ‘ol ayey “Buys

Z=u obe sef je101
L0-391°L 60+3000 Lo+344¢ e
00+3/5'8  20-30L'p £€0+319'2 0
£0¥6¢80969000 0=p

6e/9¢ 6€/.¢€

eer— R R

860-08
‘CVIELN ‘Ze-NH

Y60-64
EVELIN ‘TE-NH

g980-8/
vV80-82
‘EFIELN ‘ZTe-NH

920-2/7
V.i0-14
‘CYISLN ‘Ze-NH

890-99
‘EYIELN ‘ZE-NH

Y90-95
‘CHIELN ‘Ze-NH

g50-65
VG0-G¢5

‘al10iq axey ‘Bujs ‘EVIEIN ‘Ze-NH

6€/0¥ dwa #(1 uny

AN A




T

880 glL'gy b0-35'6  00+38'9  91-3¢¢ Z=Uu 2be sefb |ejo;
97°L  00°9L 000F 9og €0-32'S  00+38°2  /i-35°g c0-302v  20-30072 L0+315'2 2 g1€-99
99°0  §8'¥%L $gy 0’88  €0-32°L  oo0+36'c 9-39°2  20-325'9  z0-365'g L0+31l'e o v1€-99
S€°078560004000°0=F “101q oyey ‘Buis ‘ev:SIN ‘ase-NH _
L1'8  gp'ge 00+31°S  00+328 ¢i-302 g=u ebe seb ejop :

€2°0 €2Vl 000L /vy S0-39°L  00+3¥'s  gy-3z°| ¢0-38L'v  20-Tiv'6 Lo+3e5'2 2 80€-59
€62 1969 z'ge 09 £0-32°9 HO*+3E'L 91-357  0o+3/6°z ¢0-360'v  zo+3ses g V0E-G9
§E°0¥856000L000°0=r *“joIq eyl Buis ‘gyigrp ‘4/8-NH

GE'0Z 14°29 00+30°9  Jo+3eL  g91-30'% Z=u abe seb je10)
08°Lv €r0el 0001 g £0-36'9 HO+38'L  91-39°1  oo+3ses ¢0-388°2  £o+3/8'z =z g462-v9
S8'0 06%L g'gg SYy  v0-36'Z- 00+32'8 °l-382  20-300'S  20-3/6°g t0+399'2 o V62-+9
. S€°0¥856000,000°0=r “101q eNey ‘Buls ‘cpigiN ‘gze-Nb

EC'¥lL gg /5 00+392  10+30'L  9l-36% Z=u sbe seb ej0)
LL°Sy  66°L1L 0°COL B'p c0-30°2  00+38°/  gi-giy 00+3S6°2  20-356'9  go+35p°z 4 gez-£9
LS'S 190+ g8y 8'g €0-3¢p HO+3i°L 91-38'e oo+36s°) ¢0-329'v  zo+319s ¢ v8Z-€9
m SE'0¥856000£000°0= “j0iq ayey ‘Buls ‘evisiN ‘gre-NM

62t 269} 00+3¥'z  o00+36'9 g9i-3i¢ 2=u abe seb |0}
9L's  1s0oz co0L gy €0-3¥'S  00+38'6  /i-3|°g H0-350°L  20-351'S  zo+3gz'z 2 g/2-29
€S0 2291 /geg ¢'tS VY0316 00+3v9 91-39¢  20-3/1%v  Zzo-300°g L0+325'2 o L FRATAS)
SE'0F8S6000L000°0=" ‘101G exey ‘Buls ‘eyigIN ‘qrze-NH

€86  Gv s LO-3yy bo+3eL  gi-3gy Z=u abe seb |z109
62'¥L GL'65 0001 g €0-30'% FOFIYL 91-34'6 Qo+3egy ¢0-38/L'¢  go+3BEL 2 g8¢e-19
00’8 1v05 geg 09 £0-3¢°g LO+JE'L  91-39'9  oo+35.z c0-3€8'¢  zo+39.9 o v92-19
SE'0¥856060L000°0=r “iCIq axe)y "Buis ‘gpign ‘928-NH

ce’0 066Gl LO+36'y  10+311 gp-3ge g=u afbe seb jujoy
60°0  sg'st o001 gzy vO-3€'€  00+316  gi-3zg 20-395°}| 20-309°G L0+329°1L 2 g62-09
e8'Y  Ivee gz il eo-399 LO+38°2  21-318 L0-38€°8  £0-3e5'9  zo+3ssz 0 vS52-09

SE'0¥856000£000°0=P ‘101 ey buis ‘epigin ‘qle-NH
GLE-NH @jdwes ‘saxey ayoiqg vl Jo Buneay sse deys-om}
43 F aby WWBE%  .0P% M/ID ED/M S8joW MEE 6€/9¢ 6¢€//¢€ 6E/0% dwa ] #Ji uny

KXY AT

T




o0
o~
—

BE02
98¢
le'ze

Gl'6
821
80114

€0°¢
PO
V'8l

AN
lco
Ly0
8’1z

611
00°L2

010
S0°0
SG'0

NEE:

L0'4
ly'8
60°0

6L
gl'g
6674

L'y
88'g
6E°6

¥2'g
Le'g
G1°¢

8G¢'8
9¢'e
r8'e
WA 4
9Ly
60

Ly P

cl
i
9
VA
£
l
vi
I
l
3
el
[
Ll
[

'
3

Stiair

VBE%

0001
106

0001
¢'08

0001t
VAR

0'cot
vey

0'00!
c'8L

000!
&'

e,

gci
L'g

Gce
09

¢'G6
vev

$'91
'S

A

562

0t %

i

L0-36°g
£0-3t° -
c0-32°|

00+3/°
£0-3%°1-
£0-36°9

L0-36'¢
vC-32°/
£0-3t'8

Lo+31g
PO-31°-
vO-3Fy
L0-3t°g
£0-3G671
c0-35°1
00t+3ez
v0-36°¢
v0-32°¢

H/1D

[ERPR—

00+39'2
00+36°1
00+3/°¢

00+32°¢
Co+38'2
Cot+3eg

00+30°9
00+36°6
00+36°9

L0+3¢¢
l0+3e'g
d0+36'g

00+3¢9
00+38°9
00+31°9

00+3/.'8
00+35'g
L0+327}

s,

B S .

91-30¢/
L1-30°2
91l-3¢€'g

891-39°4
91-36°1
8i-3l'g

Si-38'p
Si-3i'y
91-39°9

Gl-38'6
91-36¢
gi-Jev
Si-30°t
91-3¢°2
gl-31'8
S1-34v
Sl-3ep
91-30°¢

seloW Yy

B

Z2=Uu
10-3¢8° 4 b0-31s°2
0o0+3gz/ L0-348°1

mm.oﬁmmmooomoca.cuw

Z2=u
L0-325°¢ LO-3pg°L
00+3¢g5¢ ¢0-392°6

mm.oﬂwmmcoohcco.on.‘.
2=u
LO0-32%°L ¢0-3b9'g
00+35569 ¢0-316°2
mm.cﬂmmmooﬁﬁcoodnﬁ

Z2=u
£0-380°2 €0-32/4'6
c0-365°g ¢0-300°9

mm.OHmmmoooxﬁooo.cnﬁ
2=u
t0-39g9°1 c0-38%°2
00+3p6°9 c0-3se'g
mm.OHmmmooohooc.ouﬁ

Z2=u
£0-3Ivyg ¢0-3¢€0'9
¢0-3F0'6 ¢0-36¢€¢

mm.oﬂmmmooc\.oao.onﬁ
68 6£/9¢ 6L/L8

el R

abe seb jpy0)
L0+3809 2
ge0+342°2 o

“l01g exey ‘Bujs ‘CRIGIN
obe seb jeio
lo+3ayrs g
£0+301°L ¢

“101q ayey -Bus ‘CYISIN
abe spb [210}
Lo+319's 2
€0+390'z ¢

“101q axey ‘Bujs ‘CYISIN
abe seh 1e103
lot3geL 2
bo+avg'z g

“101q axey ‘Bujs ‘CYIGIN
abe seb [e10}
lo+368's g
€0+3642 0

“101q oxey ‘Buss ‘CYIGLN
abe seb jejo;
bo+322°t 2
Lo+364'¢ ¢

1019 axey ‘Bujs ‘CYIGIN
6€/0p Wwa

8se-22
Vie-gL
‘GLE-NH

89¢-1/
vog-1s
‘ALE-NH

8se-0s
vSe-0/
‘q/e-NH

8v¢-69
YVE-69
‘qle-NH

9£€-89
vee-89
‘qLe-NH

gce-/9
VZE-29
‘d/e-NH
#Q| uny




129

i
[
5k
i
L
i
b
m
b
o
o "
5%!!

Yr'o tvzgl 00+30°0  00+300 gl-3gz g=u abe sef |gjo0)

600 2e/L 000F gag $0-30°¢ FO+3L'L 51-36'L £0-312'p 20-36%'p to+39eL 2 850-5¢

SvY'L 980z p'gz €€L Y0386 00+300 g9i-3b9 t0-39¢'e  00+300°0  zo+3LLy 0 VS50-G¢
¢00000°0¥35062000°0=P ‘NN “LYvia ‘Lp-NH

PGS0 8L'gl 00+30°0  00+30°0 91-30g g=u abe seb jz;30

COTL 9L'6L 0001 926 $0-32'b- 00+300  9L-31't  g0-3ggg 00+300°0  10+39%1 ¢z gv0-v¢

W0 16241 vyl 945 ¥0-3€2- 00+300 9l-35¢ ¢0-3SL'€  00+3000  10+361'2 0 YPO-v¢-
c00000°0¥8506.000°0=P ‘NH LYia ‘Ly-NH

EE0 . S0's: 00+30°0  00+30°0 g1-3p'y g=u sbe seb [ejo;

VL0 SS.L 0001 g8 §0-35'9  00+30'c  Gi-30°y €0-3€0°% 10-389°| Lo+35e L 2 g£0-¢¢

06'0 856l gz €€c +0-39°/- 00+300 9)-35¢ LO-31G° ) 00+300°0 10+326's VE0-£¢
¢00000°0785062000°0=" ‘NYy LYrlg ‘Ly-NH

91’0 ov L 00+30°0  00+300 ¢l1-Jo'z Z=u ebe seb |ej0;

60°0  88'LL 000L €06 +to-3z¢ LO+36°L  S1-39°)  go-azpp ¢0-399°¢ to+39g L 2 g20-2¢

8Y'0  6¥LL /'L H'6S  $0-30'S- 00+300  91-30'p c0-368°2  00+3000 10+360'2 o vz20-2¢
c00000°0¥2506.000°0=F ‘Nu “LyviG ‘Lb-NH

25’0 Lv'gl 00+3%¥'Z  Lo+3e'L  §i-3p) 2=u abe seb 2103

9L°0  LL'sL 0001 gcgs v0-38°L-  00+3S'8  9i-362 £0-348'2  20-3/6°g Lo+39eL 2 g10-i¢

66'0 6.8l gev 8'SL  go0-31°2 LO+36°L g1-31°9 b0-36€°2  20-389°2 L0+30v'8 ¢ Y10-Lg
c00000°0¥8S06.000°0=F ‘NN UYpia ‘Ly-NH

Ly-N3 eydwies ‘sayej) eliolq 0} jo Buneay lase| dajs-omg
262 ‘QAASH

080  01°80¢ daouauy iyeguyos

80°0 90zg'5lL ‘LE-NH jo sisfjpue uoiysos) gc/ieg=1/u

L9°8E 89'6/1 L0-3%'6 00+36'c  91-302 Z=u abe seb |vj0)

B9'L  SL'ZL 0001 vgy vC-3S'S  00+36'Z  91-38°¢ L0-308°L L0-384° 1 Lo+3/29 2 g8e-¢/

81LS ¢gg9gz I'ps L'y £€0-32'6  00+32% gl-3z'¢ LO+32€L 1o-312°) E0+3¥2'¢y 0 v8e-84

SE°0F856000L000°0=r “loiq ayey ‘Buls ‘gy:6IN ‘qre-NM
U3 ¥ eby IV6E%  .0Vv% MID e/ SBI0W Mee 6E£/0¢ 6E/.LE 6E/0Y dway #Q1uny




vS'0 oLyl FO+3e'L  1o+31L gi-3zg Z=u abe seb ip)o)
ZE°0 8P PL 0001l gtz ¥0-35'9  00+31'6 g1-3g°Z L0-380°| c¢0-3£9°g Lo+302v ¢ g10-t
691 LG LL gzL 29 ¥0-30°1 b0+39'2  9i-31v LO-2S1Ly zZo-3v6°L co+3te L Yi0-1

¢00000°0¥6.682000°0=" ‘NH ‘2¢:11Q ‘Sy-NH
SY-NH sjdwes ‘savely aujoig 0L jo Buneay lese} days-omy

LL2 ‘aMsH
0¥t 09662 ‘ydavselu) syoeuyop
9070 - bysL Ly-NH jo sishjeur uouyoos; 0g/LL=)/u
650 /08 L0+39'2  10+39'Z  ¢6i-30') Z=u abe seb je10
9L'0  96°LL 000l 2'S6  pp-guy FO+30°L  91-36'S £0-356°1  zo-366°p lo+3ee L g g01-0%
LbleeL zzy s'el go-307) L0+38'v  9L-3g'v  10-385'Z  zo-3s0°L lo+302'6 0 vOL-0F
. ¢00G00°0¥8S552000°0= ‘NH “tiviq ‘L9-NH
g¢S'0  L6°G1 WO+3LL to+3¢ L 91-39¢ g=u abe seb jejo)
€9°0 502t 000l SBE £o-3pc Co+3evy  91-39'1  zo-385'% t0-3€2°L  lo+30g2 ¢ 860-6€
m €V°0 IL'6L v'SS 068  g0-39°) 0302 91-30'2  £0-3¥9's  zo-3gcz bo+315L o v60-6¢
¢00000°0¥8S062000° 0= ‘NH “/vivLG ‘L7-NH
0¥'0  pl gt HO+3LL to0+392  91-36¢ Z=u abe seb jz103
00 €061 000L S/6 po-a57 00309 91-32'L  e0-3/1'1  20-3e9°g bo+328'L 2 §80-8¢
06’0 9821 g6,  zes go-307) HO*3Le 91-32'¢ Zo-3vse zo-3:97) L0+39¢z 0 v80-8¢
¢00000'0¥8S062000°0= ‘NH ‘/titLQ ‘Iy-NH
€21 gz'9l 00+32'¢  10+38'L  9y-35¢ Z=u abe ses jej0
£8°0 06'vL 0001 .09 go-3ce- H0*38°L /1-39'6 20-30¢'2  zo-35ze lo+3eLL g 820-4¢
: gL 089l vz FEL o v0-367L- lo+3er gr-3gz b0-399°¢  20-3%0'v  10+3p06 o Vi0-L8
c00000°0¥8S062000°0=F  ‘NH “L¥¥id ‘Ly-NH
€L°0 e/l b0+32'9  Lo+30'2  s1-39) z=u abe seb |20
| 80°0  6¥'LL 000L 206 G0-3sp 00+31°6  SI-39'L  eo-362v  z0-30z'g lo+39e'L g g990-9¢
8¥'0 669l 02l 585 go-30z- 0+38'6  91-302  zo-328'2  £0-30z°g L0+3¥0'2 0 v30-9¢
¢00006°0%85062000°0=" ‘NH ‘Z¥iv1LQ “Lr-NH
” H3F 6By IVEE% L0ve% SIS BO/M S90W M6E 6£/SF 6€/.¢€ 6£/0t duws | #Qj uny

sty Rl

N s WG
ot e i b
e, R
Pasrea—




e

L AN

—
o™
—

6170
610

8871
88°1

£0°GL
£0°G1

1 4°0g!
124

08°%1
£E6' 11
0L°¢tl

60'v1
cEVL
89'¢cl

cc'vl
cl'vi
Sh'vl

66°t1
88'vt
cl'S}

te'vt
eVl
Yvel

0001

000t

000!
Ly

000!
vog

000t
¥ig

000!
LGl

0001
(A

6L %

00+30°0
6'vy  bo-38°¢

00+30°0
¢clt  vo-3Lg-

L0+36°p
61y  v0-30°¢
v's $0-29°¢-

00+36°2
YAV v¥0-32°G-
€S2 v0-3s71-

L0+32'9
00l eo-312
Svy  vo-3g72-

00+3g°2
€89 +$0-30°¢
96¢  €0-3%°|
00+39°¢
69  +0-36°|

€L S0-35°8-

Ov% MWD

LO+30°¢
LO+3071

Lo+3de"y
i0+3¢e°t

LO+3p°2
+0+39°y
L0+39°g

Lo+3z |
Co0+3672
L0+36°1

L0+3¢g°g
L0+39°2
cO+a Ly

Lo+3ep
L0+32'p
LO+35

00+3¢5°5
00+36°g
Fo+3p L

BO/M

Si-30°¢
Si-30°¢

S1-367¢
91-36°}

Si-38°¢
Si-3r'e
gl-32v

Sl-32°1L
gL-39°/
S1-3¢'v

SE-3ayt
Sl-39'6
91-3v¥

Si-39°¢
Sl-3te
91-3¢'g

gi-Jee
Gl-36'¢2
91-307%

S8jow Mee 6¢/9¢

L=u abe seb ie10}
c0-30v'v  20-39v6't Lo+39¢e 2 g.0-9
¢00000°0%6.682000 0=p ‘NH “Zyiiiqg ‘Sh-NH
L=u abe sef 1810}
LC-315'2  Zo-3zg'e Lo+3cr'g ¢ V.i0-2
¢00006°'0+62682000 0=p ‘NH ‘IpiL1qg ‘St-NH
2=u abe seb 1210}
cC-Iv8'y  Zo-Ipyg lo+3i1s'z ¢ 990-9
F0-349°S  ¢£0-386°¢ c0+322°L ¢ ¥90-9
¢00000°0%6.682000°0=p ‘NH ‘Zti11qg ‘SY-NH
Z2=u efe seh 1810}
FO-31L'y 20-388°9 ¢o+3ee L g g50-g
c0-3¢e6  20-3ps2 L0+322'e ¥G0-5
€00C00° 0764682000 0=p ‘NH iviiig ‘GH-NH
Z2=u obe seh leiol
10-3€0°¢  zo-300°Z 10+3566 ¢ av0-v
¢0-308'v  £o-3i5% L0+3622 @ Yyo-p
c00000°0¥6.682000°0=p ‘NH “Lyitig ‘Sy-NH
2=u abe seb jzy0)
20-308°} ¢0-322°1 Lo+3gst g g€0-¢
c0-326'8  20-3¥1°) Lo+3vs'e o YE0-€
¢00000°0%6.5682000 0=p ‘NH 2biliq ‘SH-NH
2=u a8e sub 2107
¢0-3/8°S  zo-apsg L0+3522 ¢ g¢0-2
L0-3t5° ) ¢0-3/9°¢ L0+38%'s ¢ v20-2
¢00000'0%6£692000°0=p ‘NH 211G ‘Sp-NH

6E/LE 6E/0t wo |

#(] uny




i
1

i

x
£

iy

8L 2Z'61 FO+32'y  Lo+3ge gi-gpy 2=u ale seb |ejo)
{80 88'¥L 000l 6/g vo-3¥'L  00+32°7.  91-30°g ¢0-385'2  20-3g0s to+318°L ¢ geo-g2g
S L8'vZ veb £'6 €0-35°1 L0+39'9  91-32'9  0o+3907) £0-304°L  zo+3iee o VE0-£2
¢00000°0FSP06L000°0=P ‘NN LPIELa ‘ap-NH
61’8  o0g'ze FO+30°t  10+3¥' ) g-3gg g=u abe seb |ejo}
cl’'e  60'8- 0001 9y- €0-38'L  00+32'Z  /i-382 L0-30L°2 L6-328°2 Lo+3ey L 2 g820-22
c0'6 0§68 85y 8¢ £0-30'2 LO*+39°L  91-38'v  oo+3ge: ¢0-301°c  zo+3zes o vZ0-z2
c00000°0F5Y06.L000°0=F ‘Nu Lyielg ‘ep-Nu
cr'0  bevy bO*+38'L  Lo+32°)  g1-397 2=u abe seb |ejoy
O S0PL 0001 zigy v0-38'C  00+36°'9 gi-30°z £€0-32¢6  zo-3882 to+t3gz'L 2 g10-t¢g
PGl 2v'sL gz 9'8 14%= 1 L0+32°¢  g9i-39°g L0-306'¢  go-3/6°L ¢0+392'L Vio-1g
c00000°0FSH062000°0=p ‘NH LieLa ‘ov-NN
mv-ZI m"QEmm hmmxmt mr&omn gL jo m:_«mms (_wmmm Qm«muogh
V6L ‘CMSIN
m 0Lt  06°'gs2 ndsosaug tygeyor
6070 L'yt "SP-NH 10 sisfieue uosysos 0c/L1=1/u
20 zggy 00+30°0  00+300 si-3g g=u abe se2b [gjo)
€10 225t 000 gy v0-31°g HOF3S'L Si-31L 2o-391°1 ¢0-36¢c°g Lo+32vL ¢ g01t-01
..‘,W_ GG LE'lZ 66 £0c  €0-32'¢ 00+300 9)-3zy L0-3G6°L 00+3C0°0  to+392'2 o YOL-01L
c00000°CT6.682000°0= ‘NH LYiLlag ‘sy-NH
€S0 586y 00+30°0  00+300 S1-3g7| g=u 8be sed |ejo;
€80 /v'SL 000F +tpze ¥0-39°6 L0+36°L  61-367 ¢0-312°L 20-357°Z to+3see 2 g60-5
L5'6  0l'2e 2z L0L €0-39°L  00+300 Zi-3vg 0-395°9  00+300°0 zo+3/1z 0 Y60-6
¢00000°0¥6.682000°0=0 ‘NH “LYiLLa ‘Sh-NH
L2t 88'cz 00+30°0  00+300 si-387; 2=u sbe seb jejop
L9l 0882 0001 g6 £0-31°| 00+36°L GL-32°1 +0-3¢5'S  20-38¥'9  zZo+308°) Z 980-2
96’2 086z 6'¢ ¢'le £0-32°Z 00+300 £L-30°4 b0-362°2  00+300'0  10+3g5'g 0 v80-8
¢00000°0F6.682000°0= ‘NH Zyil1ia ‘St-NH
3 F eBy ivEs% Love MDD B/ SO|0W MGE 6£/9¢ 6E/L€E 6€/0p dwa #Q1 uny

—— e ey e




™
™
e

EE0
820
LEQ

0c
80
SL'g

Qo

O O oy
LD = oy
o« oo

og’
2g’
S0

o o

le”
0L
86"

— O o

9e”
9¢0
LGS0

(]

MDA sy o

A4
ES'YL 0001 L'rg
CEVYL 9 1g <6t

6V vi

09'%1 o001 <98
61°6 6L 8
L9°Y]

8V’ ¥1L 000! 498
v0'0Z g Sy

08°¢1
S9°¢€L 0001 v.8
L0°v1  6's¢ 8'6g

9G5p1
¢Sl 0001 B L
€€'6L 2g ¢yl

891
OL'vL 000y AN
£€8°S1L  pze L

00+32°1L
€0-31°}
£0-3¢°

00+39°g
S0-31°4
£0-357/

00+30°0
¥0-39°'¢
£0-36'8-

00+31°4
¥0-3¢°¢
S0-3¢°¢

00+36°9
PO-32°9
£€0-3t ¢
CC+3se
£0-3p°¢
vC-39°¢-

WA

e RN o o 1

15
g

lo+3¢2)
Llo+3¢g°)
LO+317)

LO+35°
L0+397)
G0+3¢¢

G0+300
LO+3p°
00+30°0

LO+30°2
L0+32°1
F0+32°2

lo+3ey
Lo+31°¢
b0+31t¢e

LO+3by
Fo+327)
LO+32471

O/

S1-31°1 Z=u 8be seb jejo:

9i-38'S  £o-30z29 c0-Ib6°¢ Ho+31te L 2 g60-62

91-3'S  zop-3eg¢ €c-325p t0+350'2 ¢ Y60-62
¢00000°0%5406.2000 0=p ‘NH ‘4v:gig ‘9y-NH

Si-3gge Z=u aebe ses [1z2143)

§i-32°¢  £0-38¢°¢ ¢0-362°¢ O+3dsL L 2 880-82

Zl-3¢9 10-31S¥ 10-346°) c0+30%'L ¢ v80-82
¢06000' 0751062000 0=p ‘NH “Zvig1q ‘Op-NH

§i-39'1 Z=u abe seb 124

SL-367 €0-382'S  zo-3ggg o+t3gi L 2 §40-42

Z1-3¢'g L0-38%°) 00+300°0  [0o+3//°¢ 0 Vi0-42
¢00000°0¥S106.2000°0=p ‘NH ‘zb:erqg ‘Ov-NH

91-31°6 Z=Uu abe sph ielo}

91-38'S  ¢o-3z27'% 20-3¢0°¢g Fo+3011t 2 g890-9z

9l-3¢°¢  zo-aszm ¢0-369'L t0+39g9'1 ¢ v¥90-92
¢00000'0%5¥062000 0=p ‘NH “vigiq ‘Ov-NH

S1-35°¢2 Z=u afie spb j2301

Sk-3v'e  zo-321 c0-3Ly b H0+328 L ¢ 850-6¢2

9i-3p7L b0-312'2  zo-3opz o0+3292 o Y50-G2
¢00000°0%5406.000 0=p ‘NH “v:gia ‘9p-NH

S1-32°7 Z=u abe seb 1210}

St-38'y  go-3pzg ¢0-382'v Lo+360°1 2 gro-ve

9l-3€2  2o-36yp') 2¢0-366°¢ L0+395 1 o Vy0-vz
€00000°0¥5%06.2000 0=p ‘NH ‘tvieiqg ‘9p-NH

SOICW MEE 6£/9¢ 6e/le 6E/0¢ ws | #{j uny




73

134

¢80 geLy cO*+36'S  zo+3g+
60 ZI'1L opol €LY £0-35°1-  zo+apg
T} le'lL gzy ¢'Lb v0-31°2-  00+39
89°0 o011y C0+30°0  00+300
6¥'C  98'LL g0y ¢’¢9  €0-3Z°L-  00+300
S2°0 89°0L by V4L S0-32'2- jo+3ey
L0 ¥g0l F0+3¥'e 1o+38p
SE0  oe'LlL o001 AN JE= T L0+3t9
681 676 G'5e AR t0-32°¢ LO+3¢°)
6.0 29zt bO+30°L  1o+397)
ke’0 ¥0'2L 0001 8°G8  vp-32'2 lo+31°2
0671 SL'€L 6'ge G/ #0-39°¢ 00+30°9
4670 oAl 00+3%°9  |o+3g-y
¢c’0 042l 000 6ty  p0-35°L 00+30'5
cl’'¢  86°0L /e 6°¢ P0-39°2 L0+38°1L
6L TMSH

0% 1 06°00¢ ooty Wagsiyoy

80°0 Sppi "8Y-NH 10 sishjeus uouyoog
080 2491 LO+3eL  Lo+3gw
2’0 €8'%L 0004 gv8  $0-39'g LO+3 Ly
S¥'0  89vL osp 0'¢s  ¥v0-35°2 F0+30°9
NERES aby WBE%  L0v% M0 e/

e il

oy

iy

91-3/.6 2=u abe seb g0y
91-39'¢ c0-386'¢ ¥0-301°9 L0+329°L c HS0-52
9i-3L'y to-3¢eL°2 ¢0-3/9°9 L0t+3112 0 YS0-S.

€00C00°0F5L/8000 0= ‘NH ‘Lyiem ‘G5-NH

9i-3g°/ Z=u abe seb jejo}
9i-397¢ c0-3g/°! C0+300'0 LO+35e7y < gGro-v/
St-3ly F0-3vz L c0-310'p Lo+3 1y 0 Vi0-v2

¢00600°0%51 487000 0= ‘NH ‘Lpicg ‘SG-NH

Si-31°1 Z2=Uu abe seb ipyoy

gL-31'g c¢0-3G62° 2 £0-388°8 10+3v6e2 rA g€0-g4

9i-38'¢ o341y ¢0-316°¢g c0+308°1 0 VEO-€L
¢00000°0¥5L/82000'0=r ‘Ny LYI83 ‘SS-NH

G1-30°t 2=u abe seh |ejoy

9i-36°9 ¢0-306°¢ ¢0-4%¥°2 t0+36271 c gc0-24

91-36°¢ L0-380° ¢0-306'8 ¢0+30¢° 0 Ye0-24

¢00000°0¥5128/000°0=p ‘NH ‘2v:e3 ‘SS-NH

St-3v¢ Z=u oBe seb |210)
Si-3vy ¢0-3¢eL¢e ¢0-399°g L6+3002 ¢ g10-1L
91-36'6 FO-3L¥9 ¢0-308°¢ cCt366°L 0 vio-Lz

¢00000°U+5L282000 0=p ‘NH ‘Zyiez ‘SS-NH
5S-NM opdwes ‘sayey e0iq g1 jo Bupesy fase days-omy

CZ/8L=1u
Gi-31°) Z=u abe seb mo)
81-3/°9 £0-30G6'9 cC-3ve L LO+39g 1 c g01L-0g
91-30'% co-3gze £0-38v'8 LO+366° 1 0 YOl-0¢g

€00000°0%F63062000 0=p ‘NH ‘Zvicta ‘9p-NH

S8jowW Mee 6¢/9¢ 6E/LE 6E/0 dws] #aiuny

R i £ G AR K

SR

o L AR e b S T



6470 c9'¢l L0+3071 L0+39°1 §1-30°¢ ¢=u e5e seb jeiop

L2'0 v0'¢l 000L ggg v0-32°2 FOT312  91-360 ¢0-305°| ¢0-38v°¢ LO+362°1L 4 gc¢0-¢.

067 L SL'el 6ge S4 P0-3S°g 00+30'3  9y-gg¢e L0-380'% ¢0-305'8 c0+30g"} 0 veo-2s
Ncmooc.aﬂm:mhcco.cnw ‘NH ‘Lyie3 ‘GS-NH

L8670 ANl 00+35'9 R g= Fou St-3¥¢ c=u abe se5 jxo0

A 0L°2L 0001 64y ?0-3G°1 00+30'6  <1-34 c¢0-3e/'¢e ¢0-389'¢g F0+3002 ¢ gio-1z

ct'e 86'0L /'6g 6'¢ P0-3t°/ 10+38'L  g1-Jg6 FO-34¥°9 c0-308'¢ c0+366°L 0 vio-1s

Nmoacm.cﬂmwhmhoec.guw ‘NH ‘Lyieg ‘GG-NH
S5-NM ojduwes ‘saypy dU101q 0} j0 Buneay ‘ase] deys-omy

ts'¢e Goe- 00+3€'c  00+3%'9 St-Tgy g=u 2Bz seb jeio)

CE0P 90°2- 0001 1p- €0-3¥°'S  00+36'8  /i-3g9 00+3e8'¢  20-3/6°¢ €o+t3eL L 2z g01-08
§8°¢  y02- suvy . gz- €0-3e'c  00+35'¢  s1-38°C L0-35/7°1 L0-308°1 Lo+320°'s 0 Y0L-08
¢00000°0¥51282000°0=p ‘NN ‘Ly:€3 ‘GS-NH

0212 669 €0+31'S  e0+38'L  9l-364 Z=u abe seb 1oy
€E°BLL 64°02- 0001 /0- €0-39'6  co+32 2 sy-370 00+38¥'L  sp-a2072 go+302z 2 960-6/
m 0L 9/'21 gzg 8°lY  v0-33°2 b0+342  91-39; ¢0-3S¢v  zo-388°)| to+391'z ¢ V60-6/
c00002'0%51/82000 0=p ‘NH “4t'€3 ‘cg-Ny

€8°L 9801 00+3¢'¢  00+3072 gi-3p% g=u abe seb |po)
SOL0S°ZL 0001 sy €0-39'L-  00+32'8  g9y-3p ¢0-30L'e  Zo-308°g Lo+386°L 2 g80-82
rl'e  geg  pye 8'9 €0-39°2-  00+3Ly  zp-357 L0-328°2 LO-3p2 L L0+326'8 ¢ v80-8/
¢00000°0FS1 287000 0=p ‘NH Lyl ‘5o-NM

Sv'¢ 686 00+39'9  10+30°1  g1-39py g=u abe seb je0)
! 6l'le 6481 0001 g5 €0-32'8-  00+30't  gi-30'g L0-391p b0-200'S  zo+39g'y  z 8L0-27
c€'l  6¥'6  9gp b'8L ¥0-30'9-  1o+307 91-3¢y 10-380°L  Zo-Iigd o+304'¢ ¢ V.L0-22
m ¢00000°0¥51282000°0=r ‘Ny ‘4v:€3 ‘SG-NH

: POl gl'6 00+3¥'6  lo+3s 1  gj-39¢ g=u ebe seb jpio)
: £8°0¢ 19°61- 0001 szy- £0-35°2-  00+32'z  gi-30'g L0-321¢ b0-322¢'c  zo+zso 2z 990-94
8BS0  1v0L 28 V'0E  v0-382-  10+397| 9L-35'¢  Zo-31/°¢ 20-382'¢e Lo+3zvr'z o v90-97
¢00000°0¥SL/8/000 0=p ‘NH ‘Zpie3 ‘Se-Ny
U3 F 8By WEE%  L0v% D BO/Y SoloW Me Be/9¢ 6€/.4¢€ 6E/0Y we | #Q1 uny

R R S e




]
fi

02'i¢ 6589 €0+31°s  €o+3gL  g9i-35) Z=Uu afe sef jejo1

EE'8LL 64702~ 0°00L  £0- £0-396  £0+32/ Zi-3¢'e 00+38¥L  §0-3/0°Z  £0+302z 2 860-6.
E0'L  9l'2t g'z2g 8Ly  v0-38°2 bO+34'¢ 91-35°L 20-3%2F  20-389°L Lto+391'2 0 V60-64
¢00000°0%S1282000°0=r ‘NH ‘Lb:18T ‘SG-NM

€8t 860! 00+32'€  00+30°L 91-3072 Z=u abe sef 10}
S0L 0S2L 0°00F  Z'¥Y £0-39°L-  00+3/°g gL-3e°t  20-304't 20-398°G LUTHEG6 L 2 880-82
vi'e  BE'8  ¥/g 9°9 €0-36¢- 00+3L'y  /1-3572 10-328°¢ 10-3+2°L Lo+326'8 0 V80-82
c00000°0%SLL82000°0= ‘NH ‘Zp:83 ‘S5-NH

Sv'Z2 686 00+39'9  [0+30°L  9l-3% Z=u abe seb je30;
6lZ¢ 6481 000L g5 £0-J€'8-  00+30°L  81-30°9 LC-391° % t0-300°'6  20+39¢'L 2 8L0-141
¢l 6¥'6 956 | L'8L  $0-30°9- 10+30°L 9i-3ot L0-3E0°L  20-3IEY LO+304€ 0O VL4L0-L1
¢00000°0%61282000°0=F ‘NH ‘/#:€3 ‘S55-NH

vO'L  £2'6 00+3¥'6  10+3SL  91-39¢ g=u sbe seb |e10}
£8°02 19°6L- 0°00L 2°2l- £0-35'2- 00+3cz 81-30°'8 10-324 ¢ b6-dgee  20+380°L @ g890-9/
= 850 I¥0L L'/B v’0€  ¥0-38'2-  10+3A9°L  9i-36'e  zo-IlzC 20-382'¢ Lo+32b'2 0 Y20-9/
- C00C0O'CFSLLRL000°0=P ‘NH ‘Zp'€3 ‘S6-NH

29°0 €211 co+35°G  Zo+3I8V  91-3/.°8 g=u abe seb |zj03
620  ZL'LL 0°00L €%  €0-367}- Zo+3vQ 91-39'S  20-386'2  +0-I0L'9 LO+329°L 2 H850-G4
GO} 1241 g2v ¢'bb o v0-3L2- 00439/  9i-3i'v  Lo-3gLz2 20-329°9 Lo+31L2 0 VS50-6/
c00000°CFSLL82000°0=F ‘NH ‘Lvie3 ‘GG-NH

99'0 011} 0C+Z0°0  00+30°0 9i-382 Z=u abe seb jejo)
6¥°0 9811 0°00L 229 £0-32°1- 00+300 91-39'Z ¢0-3EL°L C0+300°0 10+38eL 2 gv0-v.
SZ°0  89°0L ¥+9 'LV S0-32°2- L0+3€L 91-3/v Lo-gvz L 20-310°¥ FO+31vy 0 Yyo-vZ
¢0000O'0¥FGLL82000°0= ‘NH ‘Z¥:23 ‘G5-NM

vL0  veOoL LO+3%'e  10+36'F Gi-31°y Z=u ebe seb |pj0}
SE'0  0E kL 000l 2.2 vO-gLb FO+3L'8 9L-31'8  20-3%2Z  £0-38¢'8 Lo+3ve'e 2 ge0-£4
681  6¥'6 GGz 2's r0-3¢°¢ L0+3¢°L  g1-38'2 L0-3LL'vy 20-3i6'¢ ZO+308L Q@ YE0-€/4

€00000°0FGLL8/000°0=P ‘NM ‘/ti83 ‘GS-NH
U3 * aly WE6E% .0¥% WID 8O/ SeloW M6E 6€/9¢ 6E/LE 6E/OP dwa #Of uny

e , . ki R— ks
Po— o R v

— s




137

00 SZ1L 000 geg S0-3¥'6  00+35'8  S1-3s°z €0-30v'S  20-366'S  Q0+39g9'6 Z g50-¢4

09'¢  9svL 67y ¢¥lL  ¥O-3SL 00+35¢  zi-3z'g Lo-301L°2 L0-3517} L0+3222 0 YS$0-Gp
¢00000°0F9064000°0= ‘NH ‘LYIGLG ‘85-NH

02’0 veyy b0+3e2  to+3e'e  gi-3oz Z=u abe s2f eyoy

ck’0 18LL 000l €30S po-3zz HO+3v'e  Gi-g6°) c0-38/4'2  zZo-3gb L 10+359't 2 avo-vv

0’2 §8'0 g 60 €0-30'Y  00+3i'z  zi-39°g L0-351°2 LO-38%°2 to+3iy9 ¢ YyOo-tb
¢00000 0F906.000°0=P ‘NM ‘LyiS1a ‘85-NH

SL'0 091t LO+35'e  Lo+3Sy  61-30'z g=u abe seb |e10y

60°0  SSLL 000F g'g9 v0-36°¢ O+dL'y G1-367) c0-3L2'L 20-3ve L bo+361L'L 2 geo-ep

1670 AN 8°€2 €0-321- 1o0+31's 91-35°1 ¢0-32¢2'6  £0-3£9°'¢ Lo+385¢ ¢ VEQ-EP
¢00000°0%9062000°0= ‘NH ‘Zt:51q ‘8G-NH

¢L'o0 991t Fo+38°L  tlo+39c  g1-30'2 Zg=u ebe seb jejoy

000 - €9°LL 000! gz'zg $0-38°4 L0+30'¢  Gi-39°1 €0-300°9  20-382'L  00+3S6's 2 g20-g¥

8Y'0  ve'LL 1gy 9'€e  p0-39°/ bo+3e't  9i-39'z  2o-389°g co-3es8°¢ Lo+38v'z o VZo-2y
¢00000°0%90620000=P ‘NH ‘LViSLa ‘8S-NH

Sl'0  SB'Lt t0+32°L 00+306  §i-joE Z=u abe seb jejo)

80°0 96741 000l 967, Go-3g8'Y 00+32'8  §i-35°L €0-302°6  zZo-Ive'g bo+3rLL 2 8101

0S'L G2 1L gy €L e0-36L-  10+39°Z 41326 10-382°1L Z0-366°1 lo+3019 o Vi0o-Lb
<G0000°0790684000°0=P ‘NN ‘LyiSLa ‘8G-NH

mm-?.x meEmm nmmxmz mw_m.omn gt 10 mc_wwwﬂ 1ase} nmwwlog.._r
062 ‘TMSH

ot'L  o0B2zs2 ndsataluy ayogiyop

Fi'0  s5o'zL *S5-NH 30 sisAreue uosysos) 0c/6L=}/u

1622 <so'z- 00+3€'€  00+3%'9  oi-32°1 g=u abe seb 2101

¢ce’0¥ 902 0°00L 1'0- go-3pg 00+3S'8  /1-35'9  go+3g8'¢ c0-3L6°S  g0+3e1'L 2 g01-08

8¢  ¥0'2- S/v 6'¢- €038 00+36'c  /i-36°g L0-3G2°1L FO-30€°L 10+320°'s ¢ V0i-08
c00000°0FSLL82000°0=F ‘NH ‘Ly:€3 ‘sS-NY

U3 ¥  eby W6E% .0¥% /D B/ SoloW MEE 6€£/9¢ 6€//€ 6E/0¥ dwey #(1 uny

4 4 R b e




Ov'¢e ‘CMSIK

02’2 02962 1daviauy ayoeiiyor
S0°0 os71L ‘85-NH jo sishjeue uouyacs; 02/l 1=1/u W
vL'0o 29711 FO*3¥L lo+31'z gi-397; g=u obe seb (e10)
80°0  ¥9'LL 0001 g9y ¥0-31°G FO*+36°L S1-36°L go-3/4p 20-329°2 bO+340°L ¢ 801-08
¢6'0  e8'LL gz L'Ze v0-30'2-  1p+38°¢ 9b-3¢’L 20-399'2 zo-31gy LO+301°e YOL-0§
¢00000°0¥306.000°0= ‘N ‘LbiS1g ‘gs-NH
2’0 902t . 00+30°0  00+300 gp-m1y Z=u abe sef |pj0;
cl’0 ¥L'Zi 0001 eg0g vO-3¥'y 004300  gi-30; €0-3£0°2L  00+30070 t0+300°L 2 860-6¢
L¥Y'2  1zoL Q0w €91 €0-368'2- 00+300 Li-3gy F0-3S2°L 00+300°Q LO+30%'y 0 Y60-61
¢00000°0¥906.000°0=P ‘NN ‘LP:510 ‘85-NH
850 2511 00+30°0  co+300 9i-3g2 g=u 8be seb 10y
960 86'CL 000L 1'0g €0-3¢’c  00+300 21-31g €0-349°Z  00+3000  10+3py-y g 880-8¢
EV'0 e60L tryy VY09 $0-3271- 00+30°0 81-302  zo-3is°1 00+300°0  t0+372'1 o v80-8¥
c00000°0%906£000°0=r ‘NYH ‘Ly:51Q '85-NH
BL'O 821} 00+38'L  00+3%'6 g(-30°z 2=u eBe seb |z10;
60°0  90'2L o000L o0z ¥0-32'v  00+39'6  g1-3g; c0-321°t 20-3¢e°g Lo+38LL 2 gLO-LY
¢zt vi'g L8 €Ll v0-32'1 00+307, 91-39'L LO-3v9° c0-308°2 FO+3SP'S V.0-Ly
¢00000°0¥306.2000°0= ‘N ‘LYSLG ‘8S-NM
9L'0  zg'it 00+38°L  10+3¢2z  <i-3/71 Zg=u abe sef ejo;
6070  s9'1t gooL  1zs ¥0-39°¢ b0+3€2  Si-39'1 zo-3307) 2e-Jize bo+3viL L g §90-9¥%
ES'L gzs1 sy ¢¥e  v0-39'65- L0o+3zy L1-38°/ FO-3p L c0-322 ¥ LWo+3vvy 9 v90-9%
¢00000°0%9064000°0=P ‘Nu LY:151Q ‘85-NH
0L'0 0811 00+35't  00+3¥'8  gi-372 g=u abe seb ejo0)
| 3 5 aby WEE%  .0¥% MO BD/M SOI0W MBE 6E/9¢ 6€/2€ 6€/0 dwa | #Q) uny

RS - e

@;@“"
§
|



139

Sv'0
AN
L0071

8¥'0
LE'O
cl't

gL'o
60°0
LE°0

¢9'0
€0
L¥'0

I
€570
EL'P
6v'0
re0
0470

86°0
cL’0
L9'¢

A
0eet
02°01

le'gl
gggl
¥6'2t

sLgt
reel
64°¢t

EEPL
£9° 1
veel

82l
Y6°¢l
c601

yo'gl
9r'¢gl
EV' 2L

€811
S0'gl
ry'6

000t
c've

0001
0°2¢

0001
¥'eg

0°00!
o8¢y

0001
S8y

0001
v orv

G'00!
L'gg

808
£°8

008
68

891
o'ee

L8l
0'¢

£°g8e
6°G1

¥'99
¢

00+3¢'3
$0-3v'g
P0-36°8
L0+357|
v0-30°g
[ P

00+3/°9

P0-38°g

¥0-37°6

L0+3¢72
€031}
¥0-31'6

00+36'g
PO-3%°1
£0-32°¢2

00+38°2
¥0-3¢° 2
¥0-32°9

00+3%'6
v0-3¢°6
¥0-36°9-

L0+36°¢
L0+31°2
L0+3¢ce

LO+3p-t
00+3¢'9
L0+38'2

LO+32°L
Lo+3¢y
L0+35°2

L0+35°2
10+36°2
co+3e|

$O+3 1L
60+30°g
Lo+3g7y

HO+327)
L0+397y
t0+30°2

L0+31°}
00+36°9
10+30°¢

Si-3pe
Si-39°4
9i-31'g

St-3ve
5L-3671
8i-31'¢

S1-30¢
Sit-30°¢
8i-17'6

Gl-3¢7|
81-357¢
9l-39¢

Si-38¢
Sk-3p¢
Si-3°1

Si-31°¢2
gi-32°
8t-3¢v'g

-3¢
§i-38'}

gi-3£°6

SBI0W M6 6€/9¢

Z2=u , abe seh jelo;
£0-385°/ c0-3/¥°2 Lo+391) c
10-3%g'2 c0-3¥5°1 t0+3516 0

wooooo.oﬂmwmmmooc.ouﬁ ‘NH

Z=u abe seh leio}
£0-320°'3 ¢C-3¢ei°g LO+381°y c
l0-39tL°¢ c0-3e8°1 co0+3e0 L 0

¢00000°0%9L25.,000 0=p ‘NH

Z=u afe spb jejoy
£0-390°/ c0-3/8°¢ LO+3g17) c
c0-3ey's ¢0-300°2 L0+30¢ ¢ 0

<00000'0%9198.000 0=p ‘NH

Z=Uu ofe sep 2101
LO-3p/ L c0-3e/4°1 L0+3/1°9 2
¢0-38/°9 £0-3r9g L0+366°¢2 0

¢00000°0¥91882000"0=p ‘NH

Z=u abe sef le1o;)
1035y L t0-3€0°1 L0+38¢'s c
00+362°1 ¢0-306'¢ c0+388'¢ 0

wmmmco.oﬂmwmmgmc.cuﬁ ‘NH

Z2=u abe seb jp1o)
¢0-320'8 ¢0-3¢2'¢ L0+3gee Z
L0-386"1 ¢0-3862 L0+345'g 0

¢00000°0%9192,000"0=p ‘NH

Z=u 2be seh |r10}
¢0-365"L cC-3zv '/ L0+36g°| c
Lo-3s1'g ¢0-3e5°2 c0+38v¢g 0

‘virg

“Lbila

‘Lyirg

A HE

‘Lyirz

A

820-49
V£40-29
'65-NH

g90-99
V90-99
‘65-NH

g50-59
Y50-59
‘6G-NH

gv0-v9
Vi0-+9
‘65-NH

H£0-€9
VE0-€9
‘65-NH

820-29
VZ0-29
‘65-NH

g10-19
Vio-19

wcoooo.oﬂﬁmw\.oec.o% ‘NH ‘Zp:rg ‘65-NH

6G-NH °idwes ‘sa




140

G0°2 ‘AMSI
08'0 o0@'c6e dasisu) ayagsiyoy
80°0 62'cL 165-NH 1o sisfpeue uoiyoos) 0g/0g=1/u
vL0  s52L FO+39°L  10+38°L  G1-3i'g Z=u abe seb iz107
€10 e¥'EL 000l 618 S0-38€  00+3LS  GL-39°) £0-3€1°2  20-388'8 Lo+3glL'L 2 g01-02
0€'L 9411 g£°2§ 89 ¥0-38°6 L0+38°2  Gi-39°| L0-3¥8°¢ 20-308°L  Zo+3zZ2L 0O Y0i-02
. ¢00000°0¥91982000°0=L ‘NH ‘Z¥:L3 ‘6S-NH
b0 222 00+32°2  10+38'L  Gl-32°1 Z=u abe seb jejo)
tC'0  s6'2L 000L L'08 $O-3¥'Q FO+3¢'L  91-35'9  e0-32L2 20-380°¢ to+3yl L g 960-69
S9°0 /P21 L'9¥ 8°L1L  ¥0-372°§ l0+3¢2  91-3.°G L0-382°L  20-281°2 LO+356'y 0 V60-69
¢00000'0¥2L982000°G=P ‘NH ‘Z¥I13 ‘6S5-NH
8L'0 V62l 00+30°L 10+32'L  Gi-3/2°L Z2=u abe seb |20
60°0 92'€lL 0001 €88 $0-37°G o3yt GL-3€°L g0-3Lgy 2o-3E8°E 10+390°L 2 980-89
vr0 6Ll 9z ¢'SE€  €0-32°L  00+39'%  9L-3tb  20-3/2°C 10-301°L LO+30¥'2 0 v80-89
¢00000°0F91982000°0= ‘NH ‘Z¥:l3 ‘65-NH
ngF  eby W6E% .0¥% MWD B/ SO|0W MBE 6E/9€ 6£/.€ 6E/0p dws | #Q1 uny




Appendix 6.a

Laser Fusion Graphical Analysis
sanidine and plagioclase samples
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HN-2, Plagioclase, Laser Total Fusion, L#2815
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Appendix 6.b

Furnace Step-Heating Graphical Analysis
iotite, hornblende, and plagioclase samples
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HN-7, Biotite, Furnace Step-heated, L#2782
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HN-24, Biotite, Furnace Step-heated, L#6037
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HN-29, Plagioclase, Furnace Step-heated, L#5847
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HN-31, Biotite, Furnace Step-heated, L#6040
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HN-31, Plagioclase, Furnace Step-heated, L#5846

1 el . H i 1 1 £ il

0.0000

Isochron Age : 12.15 £ 0.05 Ma
40Ar/36Ar Int:491.1 £4.9 -
MSWD : 26.7

0.00 0.02

0.04

T T T
0.06 0.08 0.10 0.12 0.14 0.186 0.18 0.20 0.22

3914041

80 i

40

% Rad

o
[=}
=

0.001

K/Ca

CI/K

0.001

T T T T T T s T T r 0.0001

10

Apparent Age (Ma)

1650

1450 1

1100

1250 -

Integrated Age: 14.64 +0.56 Ma

20

T T T T 4 T T

30 40 50 €0 76 80 90 100

Cumulative 39Ar Released




ko e R

R

Proes

36Ar 7404

170

HN-32, Biotite, Furnace Step-heated, L#6039
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HN-32, Plagioclase, Furnace Step-heated, L#5844
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HN-33, Plagioclase, Furnace Step-heated, L#5845
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HN-41, Biotite, Furnace Step-heated, #6364
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HN-43, Biotite, Furnace Step-heated, L#6577
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HN-45, Biotite, Furnace Step-heated, L#6361
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HN-46, Biotite, Furnace Step-heated, L#6363
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HN-55, Biotite, Furnace Step-heated, L#6369
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HN-58, Biotite, Furnace Step-heated, 1#6365
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: HN-59, Biotite, Furnace Step-heated, 1L#6367
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Appendix 6.c

Two-Step Laser Fusion Graphical Analysis
biotite samples
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HN-2, Biotite, Laser Two Step Heating, L#6037
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HN-9, Biotite, LTS, L#6362
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HN-17, Biotite, LTS, L#6029
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HN-20, Biotite, Laser Two Step Heating, L#6031
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HN-31, Biotite, Laser Two Step Heating, L#6040
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HN=37b B‘iotite, ‘Lla.Aser Two Step Heating, L#6041
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HN-45, Biotite, Laser Two Step Heating, L#6361
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HN-55, Biotite, LTS, L#6369
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