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INTRODUCTION

As part of a larger study of climate change a group of
samples, primarily basalts from some of the unglaciated basins in
the interior of Alaska and the Yukon Territory of Canada, were
collected and analyzed using “Ar/”Ar age spectrum and total fusion
dating techniques. This publication contains reduced “ar/¥ar data
from a portion of the study area and is intended only to be a
preliminary publication of these results, in more detail than can
be accommodated in today’s professional journals. Also included in
this report is information on the location of all samples and a
brief description of both the outcrops from which the samples were
collected and the individual samples. The data contained herein are
not interpreted in a geoclogical context and care should be taken by
users unfamiliar with argon isotopic data in the use of these
results. No geological meaning is implied for any of the apparent
ages presented below and many of the apparent ages are not
geologically meaningful. All of the apparent ages are included for
use in discussing in subsequent publications. This report is
primarily a detailed source document for subsequent publications
that will integrate this data into a geological context.

SAMPLING STRATEGY

The area sampled in this study is along the Porcupine River in
the Yukon flats basin in east-central Alaska, between the Upper
Ramparts, near the Alaska-Yukon Border and the Fish hook bend area
to the west (Fig. 1l). Because the area is extremely remote and has
no roads, access is limited to areas that can be reached by
airplane, helicopter or riverboat. All of thesamples were collected
from outcrops cut by the Porcupine River and its tributaries in
their traverse across the Arctic tundra. Most of the samples
collected are basalts that range from fairly fresh to quite
weathered. All possible efforts were made to collect only the least
altered material at each outcrop, although in several instances all
of the basalt from a given outcrop or flow was quite altered. At
two outcrops on the western end of the traverse we sampled a tephra
layer that was found intercalated in a sedimentary sequence.
Plagioclase and biotite separated from these samples were analyzed
using “°Ar/*°aAr dating techniques. Special attention was given to the
collection of basalts from stacks of flows that were intercdlated
with pods, lenses, or beds of forest floor material. Pollen from
these organic deposits is a good indicator of the climate in the
area and precise “Ar/¥Ar dating of the basalts constrain the
numerical age of these deposits. Terrestrial microfossils from
these types of beds generally have long ranges and are not useful
for precise correlation other numerically dated sections.



METHODS

Sample Preparation

All basalt samples were crushed, ground, and sized using 250,
180, 150, 125, and 125 um mesh sieves. Phenocrysts of various
sorts were effectively removed from the samples by working with the
150 to 125 um size fractions. This material was washed in an
Branson modael AT 610-6, industrial grade, ultrasonic cleaner for a
period of one hour to renmove dust particles and then rinsed and
dried. The resultant material was then leached in 10% Hel in a
Branson model B220 ultrasonic cleaner until all reactions ceased,
and finally washed in acetone, alcohol, and deionized water(X3).
Tephras were stripped of biotite using a Frantz magnetic separator.
The biotite was then concentrated to greater than 99.9% purity
using standard mineral separation techniques including, heavy
liquids, additional magnetic separation, light ultrasonic cleaning
and paper shaking. Care was taken to exclude all but the densest,
most magnetic biotite, in an effort to exclude altered biotite.
Plagioclase was concentrated using the same technigques, in addition
to heavy duty ultrasconic cleaning. Some guartz was not removed
using these techniques and was left in the sample, as it contains
no potassium it acts primarily as a dilutant.

Approximately 1000 mg of basalt, 1000 mg of plagioclase and
10-100 mg of biotite of biotite were packaged in tin capsules and
sealed under vacuum in guartz tubes., Samples were then irradiated
in the central thimble facility at the TRIGA reactor (GSTR) at the
U.S. Geological Survey, Denver, Colorado. The monitor mineral was
FCT-3 sanlidine (Xunk et al., 1985; and Cebula et al.,1986) which
has an age of 27.79 Ma compared against Mmhb-1 at 519.4
Ma (Alexander et al.,1978; and Dalrymple et al., 1981). The type of
container, and the geometry of samples and standards is similar to
that described by Snee et al. (1988).

S e _An is

All samples were analyzed on a VG Isotopes, Ltd, Model 1200 B
Mass Spectrometer at the U.S. Geological Survey, Reston, using the
step heating method. Heating for 10 minutes per step followed a
schedule of 8-15 steps per sample. The number and temperature of
heating steps was selected to limit the percentage of gas released
to less than 20%/step for most samples.

Heating of all samples was done in a small volume molybdenum-
lined "low blank" tantalum furnace. Temperature was monitored by
a WgRe-W,Re thermocouple and controlled by a proportional,
programm£$le controller. The furnace and the rear manifold were
punped between steps with a turbo molecular pump. Two lsclated ion
pumps evacuated the front manifold and the mass spectrometer tube
between each incremental step. During normal operation, the gas to
be analyzed was purified in the rear manifold by a Saes ST707 Fe-V
getter operated at room temperature. Gas was equilibrated with the
front manifold with an empty cold finger (in the rear manifold)
chilled with liquid N2 to remove condensables {chiefly water), and
cleaned in the front manifold by a Saes ST101 Al-2r getter operated
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at 400°C and a Ti (H,) getter operated at a constant 350°C. An
activated charcoal finger submerged in a constant boiling mixture
of dry ice and acetone was used to remove gasses with a molecular
weight greater than 60 or 80 (primarily other noble gasses) prior
to the admission of the argon dominated gas to the mass
spectrometer by expansion. The Argon-rich gas was further purified
in the mass spectrometer by a second Saes ST10l active gas getter
operated at room temperature. Its successful operation could be
monitored by the drop in counts of mass 44 (dominated by CO,) after
the first gas analysis cycle. Argon isotopes with masses 40 through
36 and CO,, mass 44 were analyzed as a function of time in five
analysis cycles. “Ar, ¥Ar, and ¥Ar peaks and their baselines, were
measured as a series of four, five second integrations in each of
the five cycles, that were then averaged. ®Ar and 3ar peaks, and
their baselines, were measured for only one, five second
integration per cycle. After the analysis the mass spectrometer was
evacuated. If necessary, the fraction of gas remaining in the
front manifold could be introduced into the mass spectrometer for
a replicate "split" analysis, but with a signal 3.6 x smaller (see
tables below). BAll phases of the sample heating, cleanup,
equilibration and sample analysis were preformed under computer
control.

Isotopic Data Reduction

All the Ar isotopic data were reduced using an updated varsion
of the computer program ArAr* (Haugerud and Kunk, 1988) and decay
constants recommended by Steiger and Jiger (1977). The isotopic
maasurements made in the five cycle analysis had baseline values
subtracted and then were regressed, to time zero, using standard
linear regression techniques. These regressed values and associated
statistical estimates of analytical uncertainties of the time zero
peak values were used in the data reduction. No corrections for
furnace blanks were made because blanks were routinely less than
0.1% of sample signal at all temperatures.

Corrections for interfering reactor-produced argon isotopes
from Ca, X, and Cl in the sample were made using the production
ratios given in Dalrymple et al. (1981). Errors included in
calculating ages or ratios include analytical errors in the
analysis, decay factor uncertainties, measured atmospheric or
calculated initial *°Ar/3Ar ratios, the irradiation parameter J, the
production ratios of the various reactor induced argon producing
reactions, the initial 3®Ar/3¢aAr ratio, and the age of the monitor
(Haugerud and Xunk, 1988). ¢

The tables and figures below include the identification of
plateau ages, isochron ages, minimum ages, fusion ages and total
gas ages. Plateau ages are identified where the ages of two or more
contiguous steps overlap within experimental error, and whose
cumulative ¥Ar  comprises greater than 50% of the total potassium
derived *Ar (ﬁleck et al., 1977; Snee et al., 1988). For all
samples analyzed by the ““Ar/*°ar age spectrum dating technique, all
steps were examined for colinearity on isotope correlation diagrams
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to assess if non-atmospheric argon components were trapped in any
samples and to calculate an isochron age. In several instances,
points that were deemed to be not collinear were deleted from the
isotope correlation diagram. Minimum ages are of a single step
(except the first step in the age spectrum) and represent the
lowest age measured in a U- or L- shaped spectrum. No analytical
precision is stated for minimum ages in Table 1. Fusion ages
represent the results of a single analysis in which all of the
argon was released by melting in a single step. Total gas ages
represent the age calculated from the addition of all of the
measured argon peaks for all steps in a.single sample. The total
gas and fusion ages are equivalent to conventional K/Ar ages. No
analytical precision is calculated for total gas ages.



SAMPLE DESCRIPTIONS

The locations and descriptions of samples analyzed 1n this
project are given below. This information is organized by site
numbers and one or more sample descriptions can be found after
information on the location, map unit, and a site description.
Stratigraphic relationships between sites are not known, except as
noted. Petrographic observations were made on a single thin section
for each basalt sample and focus on the degree to which the bhasalt
is altered. Observations on tephras were made from loose grains,
using both petrographic and binocular microscopes. 1In the
descriptions that follow, minerals are listed in decreasing order
of abundance in the matrix followed those present as phenocrysts.

site: 90-1
Location: 67°19’/51"N, 141°19748"W
Map Unit: Coleen B-1, T29N,R29E sections 19 and 20

Outcrop This outcrop on the south side of the river consists
description: of two basalt flows overlaying a thick conglomeratic
sandstone. Both basalts are six to ten meters in
thickness. The lower flow is somewhat more variable
in its thickness and pinches out entirely for
brief intervals due to relief on the upper surface
of the sandstone. The lower basalt flow is massive
-and only slightly altered. In some portions of the
outcrop this basalt appears to be composed of three
subunits defined by the presence of vesicles at
thelr upper surfaces. The upper flow has horizontal
cleavage parallel to the base of the flow with a
vertical spacing of ten to thirty cm and is much
more pervasively altered than the lower flow.
Lenses of peat can be found at the base of the lower
flow and in depressions in the upper surface of the
lower flow. In one of these lenses betwsen the two
flows the charrad remains of an upright tree stump
were noted. )

K~90-8-17A Lower pasalt flow at this site. Sub-site 90-1A.

Description: Gray, slightly vesicular, massive basalt. Slightly
altered with some minor iron staining in hand
sample. Most vesicles empty with no zeolite or
other alteration products lining interior.

The fairly coarse grained groundmass of this
basalt is composed of clinopyroxene, plagloclase and
opaques. About 40-50% of the basalt was initially
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K~30-8-17B

Description:

K-%0-8-17C

Description:

K-50-8-18A3

Description:

v

glass. Phenocrysts include fresh plagioclase,
olivine with slight alteration to iddingsite and
clinopyroxene. One partially zeolite filled vesicle
was noted in thin section, however the rest were
empty and not lined with any alteration products.
Minor iron staining was noted.

Upper basalt flow at this site, about two meters
above its base where it is somewhat more massive.
Near sub-site 90-1E.

Gray basalt that appears pervasively altered in the
hand sample and is non vesicular.

In thin section the matrix is very fine grained
and composed primarily of clinopyroxene with lesser
amounts of plagioclase and opaques. About 40-50% of
this basalt 1is groundmass. Phenocrysts include
abundant, falrly fresh, olivine, with only minor
alteration to iddingsite, and rare clinopyroxene.

Base of the upper basalt flow at sub-site 90-1C.

Medium gray basalt, somewhat altered in hand sample,
with some filled vesicles and fractures, and
conspicuous iron staining.

In thin section the matrix is composed of
clinopyroxene, plagioclase and opagues. About 60~70%
of the rock 1is groundmass. Phenocrysts include
olivine, slightly altered to iddingsite and
plagioclase. All fractures and most vesicles are
filled with alteration products, primarily zeolites
and iron oxides.

Top sub-unit of lower basalt flow, near subsite 90-
1E.

Medium gray, non vesicular basalt in hand sample
that is the least altered material available in
place.

In thin section the matrix of this sample is
composed of clinopyroxene, plagioclase, and opaques.
The basalt is as much as 60-70% groundmass. This
matrix contains phenocrysts of olivine that have
been slightly altered to iddingsite and rare
clinopyroxene, Some iron staining noted.



Bite: 90=-2

Location: 67°18’/45"N, 141°29’48"W

Map unit: Coleen B-1 T29N, R28E, section 28

OQutcrop
description:

K-90-8-19A

Description:

K~-90-8-19B

Description:

This site is located on the south side of the river
immediately to the west of the confluence of the
Campbell River with the Porcupine River and is
located about 7.3 Km down stream from site 90-1. The
outcrop consists of three basalt flows deposited one
atop the other. A peat lens was found benaath the
lowermost flow. The lowest basalt flow is about ten
meters thick and is very similar in appearance to
the lower flow at site 90-1. It is gray in color,
fairly massive, has a low number of vesicles and is
only slightly altered. The middle basalt flow is
about six meters in thickness and is very similar
in appearance to. the upper flow at site 90-1
although it is slightly thinner. It is gray in
color, has a platy cleavage with a spacing of ten to
thirty cm and is quite altered. The upper flow at
this outcrop is about ten maters thick and has no
analogque at site 90-1. It is gray in color and
fairly massive with little in the way of visible
alteration and few vesicles.

Lowest basalt flow at this outcrop. Probably part
of a large slump block that includes peat lens.

Medium gray, non vesicular basalt in hand sample
that appears fairly fresh.

In thin section the matrix of this basalt 1is
composed of clinopyroxene, plagioclase, and opaques.
About 30-40% or the rock is groundmass. Phenocrysts
include fresh olivine and plagioclase. This was one
of the freshest samples dated in this study.

Middle basalt flow at this outcrop.

In hand sample this medium gray, somewhat- vesicular
basalt appears -quite altered, with many of its
vesicles filled.

In thin section this sample has a very fine
grained matrix composed of clinopyroxene, glass,
plagioclase and opaques. The matrix accounts for as
much as 90% of the rock, 10-20% of which is
fresh glass, Small olivine phenocrysts are partially
altered to iddingsite, and most cavities are filled
with iron stained zeolites.
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K-90-8-19C

Description:

8ite: 90-5

Upper basalt flow at this outcrop.

In hand sample this basalt appears fairly fresh and
non vesicular.

In thin section the matrix is composed of
plagioclase, clinopyroxene and opagues. The matrix
makes up about 30-50% of the rock. Phenocrysts
include olivine slightly altered to iddingsite,
fresh laths of plagioclase and clinopyroxene. Some
minor iron staining was noted.

Location: 67°16’15%N, 141°38/48"

Map unit: Coleen B-2 T28N, R28E, section 7

outcrop
description:

K-90-8—-22A

Description:

K-90-8-22B

Description:

This outcrop is located on the west (north)} side of

the Porcupine river about 0.6 downstream of its
confluence with the Rapid River. The outcrop
consists of a sequence of four basalt flows. The
lowermost flow in this stack was deposited on a
surface of steeply dipping Paleczoic sediments. A
cne meter thick paleosoil separates the uppermost
two basalt flows. All four of the basalt flows are
somewhat massive and variably altered. The
stratigraphic relationship of these basalt flows
relative to those at the other sample sites is not
obvious on the basis of field observations.

Top basalt flow at this outcrop. Not dated due to
pervasive alteration.

In hand sample this medium gray basalt appears to be
fairly unaltered and to contain black phenocrysts of
an indeterminate mineral.

In thin section the medium grain size matrix of
this basalt is composed of clinopyroxene,
plagioclase and opaques. The groundmass makes up
about 60-70% of the rock. Phenocrysts include
clinopyroxene, olivine, some zoned, strongly altered
to iddingsite and altered, zoned plagioclase laths.
This is one of the most altered basalts sampled in
this study and was not suitable for age dating.

Second from the top basalt flow at this outcrop.
In hand sample this medium gray basalt is somewhat
vesicular and altered.

In thin section the fine grained matrix is
composed of clinopyroxene, plagioclase and opaques.
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The groundmass is as much as 80% of the rock This
matrix contains small olivine phenocrysts that have
been fairly strongly altered to 1iddingsite and
small, fresh, plagioclase laths. Fractures in the
rock are filled with alteration products,

K-90-8-22C Third from the top basalt flow at this outcrop.

Description:

K-90-8-22D

Description:

K~50-8-22F

Description:

SBite 90~6

In hand sample this medium gray, vesicular basalt
appears to be somewhat less altered than K-%0-8-22B.

In thin section the matrix is composed of fine
grained clinopyroxene and orthopyroxene, plagioclase
and opaques. About 90% of the rock is groundmass.
Phenocrysts include very large poikiolitic
plagioclase with inclusions of clinopyroxene and
orthopyroxene similar to that found in the matrix,
and olivine that is altering to iddingsite. Vesicles
and fractures are filled with zeolites. This basalt
is the only on collected in our study area that
contained orthopyroxene or 1large poikiolitic
plagioclase.

Lowest basalt flow in the section at this outcrop.

In hand sample this medium gray basalt appears to
be fairly fresh and non vesicular.

In thin section the fine grained matrix is
composed of clinopyroxene, plagioclase, and opaques.
About 80-90% of the rock is groundmass. Phenocrysts
include clinopyroxene, olivine, strongly altered to
iddingsite, and altered plagioclase. This sample was
not analyzed because it is too altered.

Highest basalt flow on opposite side of the river.
Not dated due to the degree of alteration.

In hand sample this medium gray, vesicular basalt
quite altered.

In thin section the fine grained matrix is
composed of clinopyroxene, plagioclase and opaques.
About 80-90% of the rock is groundmass. Phenocrysts
include olivine, moderately altered to iddin?site,
and clinopyroxene. Fractures and vesicles are filled
with alteration products, primarily zeolites and
iron oxides.

Location: 67°14/42"N, 141°31/30"

Map unit Coleen A-2 T28N, R28E, section 19
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Outcrop
dascription:

X-90-8-19D

Description:

K-90-8-19D1

Description:

Site: 90=7

This outcrop is 1located on the west side of
the Porcupine River, about 2.7 km down stream of
Half-Way Pillar and directly across the river from
site 90-6b. The outcrop consists of a series of at
least five basalt flows, only the lowermost of which
ig accessible without climbing gear. Only this lower
flow was sampled. It is a dark grey to black in the
basal ten feet and is somewhat more weathered and
lighter grey in color in its upper portions. The
lower portion of this basalt is the freshest, least
altered and least vesicular of any of the basalts
seen at any of the outcrops visited on this trip.
the upper portions of this flow are somewhat altered
and containg numerous filled vesicles.

Lowermost portion of lowermost basalt flow at this
outcrop.

The hand sample of this non-vesicular basalt is
very dark gray in color and appears to be the
frashest material collected.

In thin section the matrix is composed of very
fine' grained clinopyroxene, plagioclase, and opagues
with minor traces of iron oxides as alteration
products. About 80-90% of the rock is groundmass.
Phenocrysts include fresh olivine and fresh
plagioclase laths.

Upper portion of the lowest basalt flow at this
outcrop.

In hand sample this light gray, vesicular basalt is
visibly, guite altered with filled vesicles.

In thin section the matrix is composed of
clinopyroxene, plagioclase and opaques. About 40-60%
of the rock 1is groundmass. Olivine phenocrysts,
contained in this matrix is strongly altered with
some grains being completely replaced with
iddingsite. Small plagioclase phenocrysts are also
somewhat altered. Most vesicles are filled with
zeolites.

Location: 67°8748"N, 142°8’24"W

Map unit: Coleen A-3 T27N, R25E, section 24

Outcrop
description:

This outcrop consists of a sequence of poorly
consolidated lake sediments, mostly claystones and
siltstones with minor intercalated sandstones. The
sediments contain variable amounts of organic
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K-90-8-21A

be

K-950-8-21B

Bite: 90.8

matter. A tephra was located at about 19.9 meters
above the base of the outcrop enclosed in an organic
rich siltstone. Although, it is guite variable in
thickness ranging frxom a minimum of 0.2 mm to a
maximum of 5 cm, the tephra is continuous at this
outcrop. This variation in thickness is most
probably due to slight reworking of the tephra very
shortly after its deposition. 2Although, the
reworking was not great enocugh to completely mix the
tephra into the underlaying sediments, it 1is
variably contaminated with the organic rich
claystone in which it is enclosed. The tephra is
medium gray in color and weathers to bright white.
Biotite is visible in this tephra with the aid of a
hand lens. A second possible tephra was noted about
22 maters above the base of the outcrop. It was
present in only one small portion of the outcrop. It
is quite possible that this represents reworked
material from the lower tephra.

The bulk of this sample is composed of pumiceous
glass with variable degrees of devitification with
an admixture of aggregates of silt size material
from the enclosing sediments. Primary igneous
phenocrysts include plagioclase, gquartz, biotite and
zircon. The plagioclase is only slightly altered
with most grains being pristine. Biotite has a wide
range of specific gravity and is clearly variably
altered. None of the phenocrysts showed signs of
significant transport, and no igneous grains could
identified that were obvious contaminates.

Sample is composed mostly of sediments but does
contain highly altered biotite and plagioclase (some
fairly fresh) as well as quartz. These observations
are consistent with this material representing
revorked material from the lower tephra. The sample
was not suitable for dating. :

Location: 67°10/10"N, 142°10’00"W ¢

Map Unit: Coleen A3, T27N, R25E, section 14

Outcrop
description:

This outcrop consists of a sequence of poorly
consolidated lake sediments which includes
claystones, mudstones and minor sandstones, all with
variable organic content. A tephra was located about
20.2 meters abhove the base of the outcrop. It is

medium gray in color, when wet, weathers to a bright
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K-90-8-20A"

white, and contains visible biotite flakes. The
tephra is locally discontinuous in the outcrop with
a maximum thickness of about 2.5 cm, due to slight
local reworking very shortly after deposition. This
reworking also resulted in the addition of some of
the host sediments as an admixture to the tephra.

This sample is virtually identical to sample K-90-
8-21A except the biotite and plagioclase are

more altered. The alteration precluded the
preparation of an adequate plagioclase mineral
separate from this sample.
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RESULTS
40 39 Dat

The “9Ar/*Ar data presented in this report are presented in two
different formats. Data within both formats are arranged in the
same order as the section on sample descriptions.

The first of these formats is a condensed tabular form (Table
1). The data presented in this table are organized by site number.
These tables summarize the data contained in the succeeding, more
detailed individual data sets. Included in this table are: the
sample numbers; the material analyzed, the apparent age and its
error (see below for a detailed explanation); the percent Sar of
the total that this apparent age represents; the number of steps /
total number of steps that this aaparent age represents, the MSWD,
for isochron ages; the initial *°aAr/3*Ar used in calculating the
apparent age (or atmos if 295.5 was used and; a comment listing the
type of apparent age.

The individual data sets include a series of four tables, as
well as three graphical representations of some of the age spectrum
data. Total fusion analyses have no figures.

The first table, RAW DATA, includes the computer file number
of the individual argon analysis, the temperature of the step,
regressed peak values and their precision, the trap current
(filament amperage, in microamps) and the manifold splitting option
used. The relationship between the trap currents and manifold
options can be found in the footnotes of the third table. No
corrections have been made to the peak values, these are raw
numbers.

The second table, CORRECTIONS, contains calculated corrections
for decay of radioactive isotopes of argon, as well as the
production of lnterferlng isotopes during irradiation, and a
calculated initial 3%ar value. All of these values have been
corrected only for the affects of mass discrimination as discerned
by measuring atmospheric argon. The measured atmospheric argon
value used is listed in the footnote of table three. 3ll tabular
data in this table, as well as the two subsequent tables, is
indexed by the temperature of the step analyzed.

The third table includes the percent Ar of the age spectrum
total that each step contains, the radiogenic yield (percentage of

“Ar that is derived from the decay of potassium), calculated
apparent K/Ca and K/Cl ratios for each step, a corrected “Ar/*ar
ratio (labeled F) from which the age can be directly calculated, a
calculated age for the step, in millions of years and a series of
three estimates of the precision of each age. The intra-sample
precision includes estimates of the errors that are unique to a
single sample and can be used only for comparisons with other steps
of the same sample. The intra-package precision includes an
estimate of the precision of the irradiation parameter J and can be
used to compare total fusion analyses that used the same monitor
mineral. This estimate of precision should not be used to compare
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steps either within a single age spectrum or between different age
spectra. The inter-package precision includes an estimate of the
precision of the age of the monitor mineral and should not be used
for comparisons of any data contained in this report. Aalso
included, as a footnote, is an estimate of the 1limit of
reproducibility of the mass spectrometer when the sample was
analyzed. If an intra-sample error is less than this value times
the age of the step, this value should be used when comparing with
other steps from the same age spectrum.

The fourth data table lists molar quantities of the indicated
argon isotope derived from the sources indicated. The age and tha
estimate of intra-sample precision are repeated. The J-value and
its precision estimate, and sample weight are listed near the top
of this table. If an age plateau, as defined above, was found, it
is listed at the bottom of this table along with an estimate of its
intra-package precision, the percent ¥Ar contained in the plateau
and the temperatures of the first and last steps on the plateau.
All precision estimates, in all tables, are at the one sigma level
of confidence.

The first figure with each age spectrum data set includes two
graphs. The lower and larger graph plots cumulative percent ¥°Ar of
the steps in the age spectrum against apparent age in millions of
years. The precision estimate used to construct the error boxes of
each step is two sigma. The upper, smaller‘graph.plots the apparent
K/Ca ratio of each step against cumulative “"Ar released. Many times
the degree of sample purity or the presence of compositional zoning
can be inferred from this fiqure. Homogeneous samples with no
compositional zoning or impurities are reflected by horizontal
patterns in this figure, the patterns of those with zoning or
impurities typically depart from horizontal.

The third figure included is an inverse isotope correlation
diagram. In this figure the corrected *Ar/“°Ar ratioc of each
temperature step of an age spectrum is plotted against its
corrected *Ar/‘°Ar ratio. The intercept of the line generated by
these points with the X-axis of the graph is the inverse of the
“par/¥ar ratio of those points included on the line, an age can be
directly calculated from this value. The Y-axis intercept is the
inverse of the initial “‘Ar/3Ar ratio of the sample. This value can
be used to indicate the presence of excess argon. Values for these
intercepts and their inverse ratios as well as their errors can ba
found either above or below this figure. Also included are an age
calculated from the inverse of the X-axis, an MSWD, for the points
included in the calculations, a list of points that were not used
in the regression and the percent °Ar included in the line.

For additional information on the sample data sets Ssea
Haugerud and Kunk(1988).
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TABLE 1. Summary of argon isotopic results from the Porcupine
River traverse. Sample column includes field number, the material
being dated and, for basalts, its position from the base and the
total number in the stack. See text for additional details.

I

No.
Sample Age, £¥Ar Steps MSWD gﬁ;,t Comment
* (Ma) total Ar
SITE 90-1 .
K-90-8-17A Ramalt 2/2 15.1,0.1 56.5 1/8 atmos Plateau age
15.4,0.2 100 8/8 12,6 308, 1 Isochron age
15.5 100 a8/8 atmos Total gas age
K-50-8-17B Basalt 1/2 14.3 12.7 1/8 atmos Ninimum age
14.6,0.1 100 77 6.6 308,1 1sochron sge
14.8 100 7T atmos Totat gas age
K-90-8-17C Basalt 172 14.1 13.7 17 - Minlmum age
15.0,0.1 100 777 16.8 314,2 1sochron age
15.9 100 77 atmos Total gas age
K-90-8-18A3 Basalt 2/2 14.9 21.7 117 atmos Minimum age
15.1,0.1 100 6/6 17.4 324,3 lsochron age
15.3 100 é/6 atmoa Total gas age
SITE 90-2 '
K-90-8-192 8asalt 1/3 15.2,0.1 51.5 2/6 atmos Plateau age
15.2,0.1 100 676 1.4 314,4 1sochron age
15.4 100 6/6 atmos Totasl gas age
K-90-8-198 Basalt 2/3 13.3 4.5 /7 atmes Minimum age
15,2,0.1 76.9 &/7 0.2 13,1 1sochron age
15.4 100 77 atmos Total gas age
K-90-8-19C Hasalt 3/3 14.5,0.1 92.2 877 atmos Plateau age
14.3,0.2 100 ?7/7 0.3 333,14 1sochron age
14.6 100 77 atmos Total gas age
SITE 90-5
K-90-8-228 Raaslt 3/4 14.9 12.2 1/7 atmos Minimm age
15.2,0.1 100 7/7 3.4 345,3 Isochron sge
15.8 " 100 777 atmos Total gas age
K-90-8-22C Basalt 2/4 13.1 5.8 1/8 atmos Minimm age
14.9, .1 100 8/8 64.8 295, 1 Isechron age
15.0 100 8/8 otmos Totsl gas age
SITE 90-6
K-§0-8-190 Basalt 1/5 15.8,0-1 51.6 &7 atmos Pleteau age
15.6,0.2 100 77 0.1 32,7 Isochron age
16.0 100 1724 Atmos Total gas ege
K-90-8-19D1 Baaalt 1/5 15.8 16.2 17 atmos Rinimum Age
15.7,0.1 100 /7 1.5 322.3 lsochron age
16.5 100 77 atmos Total gas age
SITE 90-7
K-90-8-21A Biotite 6.56,0.42 100 1”1 atmos fusion age
Plagicclese 6.54.0.05 56.2 2/% BtWOS Plateau age
6.58,0,05 94 4/5 2.2 301,2 1sochron age
6.65 100 S/5 atmos Total gas age
SITE 90-8
X-90-8-20A Biotite 6.58,0.12 100 I atmos fusion age

17



Flats Lower Ramparts Fishook Bend

Figure 1. Map showing portions of the Porcupine River and some of its tributaries. Outcrop
locations are designated with numbered filled boxes. Box number 1 is site 90-1 etc. No
samples were collected at sites 90-3, 90-4 and 90-6B.
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'ncertainties :n tuba blank are incliuded i1n uncertainties i raw councs.

v 04/05/52

17:05:44

-0 Apr 19%2
K-90-8-17A WR BASALT #1-2RD76

Y P11 PSP PR E NN YY 2 Y S A3 1 P L P g 2 P EEANRES ST I REEERCSTERE

0.001824 + 0.50%

SAMPLE WT = 0.%991 g
Initial & Potasgium Chlorine Calcium
TEMP radiegenic derivaed derived derived Initial AGE® L
Cc 4QAr i9ar 38Ar 37Ar 36Axr in Ma
750 4.558E-12 1.495E-13 =.861E-1% 1.S03E-13 1,25BE-14 18.43 = .29
850 3.)128E-12 5.616E-13 row 2,665E=13 1,261E-1% 16.08 = .c8
550 8.544E-12 1.,7S2E-12 e 5.466E-13 1.377E-13 15.22 ¢ .04
1050 7.478E-12 1.,55BE-12 o w 7.700E=13 1.0B83R-1E% 15.05 = .04
1150 4.7B9E-22 9,817E-13 eww 8.691E-13 8.700E-16 15.13 = .09
1250 6£.898E-12 1.436E-12 :>.846E-1% 2,593E-12 2.928E-15 15.08 ¢ .05
1450 2.62BE-12 4.074E-13 ..353E-1% 3,487E-12 1,158E-1% 18,37 = .16
1650 L.237E-12 1.89SE-13 1 ,024E-1Z I.762E-12 2,031E-1é 16.77 & .34
TOTAL .926E-ii ~.036E-i{ _.283E-i4 1.444E-11 I.022E-l4 15.50
GAS
$6.5% of gas on plateau, steps 1050 througn 1250 PLRATEAU AGE = 15.07 + .08

Note: all gas quantities arxe in molies.

»

«w

- W

reproducibility.
«e=v helow detection limit

o blank correct:iorn.
Ages calculated agsuming initial 4CAp/36Ar = 255.5 = O

l-sigma preciaion estimates are for intra-sample reproducibility.
l-aigma preacision estimates for plateaux are for intra-~irradiation package

v 04/05/92
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: 04/05/92 'K~90—8—17A WR BASALT #1-3RD76 7:08:48 0 Apr 1992

precision
TEMP 1 TOT RAD APP ' APP T AGE intra- intra- Iinter~
C  I9ar  YIELD X/ca  Y/cl {Ma) sample package package

A 790 2.1 18.5 .32 62 S5.628 18.43 = .29 .34 .35

8 850 3.0 8B.1 1.10 40578 4.909 16.08 = .08 .1 .14

c 950 24.9 95,2 1.67 22004 4.644 15.22 = .04 .09 .11

D 1050 22.1 95.7 1.0% 3774 4,594 15.05 = .04 .09 .12

E 1150 4.0 94.6 .59 0 4.617 15.13 .09 .11 .14

F 1250 20.4 98.7 .29 303 1.601 15,08 * .08 .09 .12

G 1450 .8 87.0 .02 729 $.611 18.37 * .16 .18 .21

H 1650 2.7 78.4 .04 348 3.121 16,77 = .34 .35 .36

Total gas K/Ca = .9

Precisions are 1l sigma, measurea .o Ma. ‘“eagurea 40/36 atm = 297.2Z z.&

- = 0.C01824 = 0.50% (intra-packages = 2.32% (linter-pacxage)

Trap current facrors- 30: 3.56 230: .32 200:

Manifold factors- ALL: . SPLIT -: 4.2 SPLIT 2: 17.64 SPLIT 2: 74.09

EALL: 2.286 ESPLIT 1: .49 ESPLIT 2: 39.87

Sensitivity = 1.344E-17 3 R@producipilicy = . ZI5 Jetection limit = 40 counts

. Data reduced assuming initial 40/36 = 295.50 = 0.00

ca—factors: 1637=2,.6E~04%1.7E-06 3I237=3,

2E-08+2.4E-07 3937=6,7E-0423.7E-06
K—-factors: J3739=0.0E+0022.2g-03 3339=1.

Z2-0222.4E8-04 4039=5.7E-03%£4.0E-03

20



- 04/05/92 X-50-8-178 WR BASALT #1-:RD7E L7:05:46 ) Apr 1992

FILE TEMP 40Ar 29Ar Z8Ar 37Ar 36Ar TRAP MANIFOLD
regressicn CURRENT OPTION

26685 750 339174 .ilos 409 1271

933 200 ALL
< 819 9 7 7 3

26686 250 233082 41708 344 2250 98 200 ALL
* 171 26 b3 8 3

26687 950 636469 230108 1730 4613 113 200 ALL
x 179 39 23 & 5

26688 1050 557040 L15713 1568 6495 9s 200 ALL
= 482 41 8 12 S

26690 1150 256763 72924 860 7324 81 200 ALL
2 249 28 .8 Q 6

26691 1280 213876 236703 L7058 21840 124 200 ALL
= 283 22 ¥ -3 3

~6652 ~450 1958721 10569 Rl 24601 212 <00 ALL
= 66 -7 2 36 S

26693 1650 92128 142013 258 23231 121 200 ALL
= 65 8 _s 17 5

CORRECTIONS
TEMP J9Ar 17Ar ===~ ¥-derived~~--— ----Ca~derived---- Cl-dar Inltial

°C Dacay Deacay 40AY 38Ar 37hr I9Ar 38Ar Z6Ar 36Ar 38Ar

750 9 9867 53 149 0 8 0 3 0 175

350 24 17490 237 560 o} 13 1 s 0 18

250 105 35882 T40 1747 2 27 1 Ll 0 19

.050 23 0553 639 1554 5 39 2 3 0 15

2150 9 37063 415 979 2 44 2 -7 -0 12

1250 86 1702758 607 1431 0 130 6 =1 o} 14

1450 25 426007 172 406 0 325 13 .27 0 16

1650 11 181379 a0 189 0 138 7 z4 0 13

All values in counts, <orrected for masg discrimination
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<~ 04/05/932 17:24:03 10 Apr 1992 2-00-5-17A WR BASALT #1-3RD76

10
1 Ej‘“‘J | [
= 1 ;
01 f
K-90-8-17A
SITE 90-1
30 UPPER FLOW
B PLATEAU AGE = 15.1 ¢ 0.1 Ma
ig? 220 .
= B —
= _ C
10 —
) I Y S B B |
0 1922 - 100
Ar, RELEASED (%)
v 04/0%/92

(40 /3531p = 208



v 04/05/92, SAMPLE K-90-8-17A WR BASALT #1-3RD76 17:06:25 10 Apr 1992

. 8a3

.Bae

36Ar74BAr

. 001

& | 1 H | |

- ) .04 .98 12 .18 .2
33RAr/40Ar

8 points regressed out of 8
Mean X = ,118E+00 Mean Y = .145E-02 Slope -.183E-01 + .B43E-04
36/40 = .325E-02 + .121E-04 39/40 = .212E+00 + .691E-03
Fit parametera: SUMS = 155,808 MSWD = 32.635
40Ar/36Ar = 308 + 1.15 F=4.71 + .015 AGE = 15.43 + .09 Ma



ncertaintles in tupe planx are 1ncluded in uncertainties L3 raw counts,

04/05%/92

Pl R

0 Apr 1992

X-90-8=-178 WR BASALT #4-6RD76
R AN N NN X NN AN A S S S ENNMESS SNSRI N I g T T e T T e S O O B X EY T i N NN
J = 0,001851 0.50% SAMPLE WT = 1.0029 g
Initial & Potagsium Chlorine Calcium
T radiogensc derived derived darived Initial AGE* e
C 40Ar 39Ar A8Ar 37Ar 36Ax in Ma
750 7.033E-12 131.604E-13 1.071E-14 1.92BE~13 1.769E-14 16.65 = .10
87s 6.320E~12 1,152E~12 1.325E-15 :.529E-13 3.458E-15 18.30 % .14
950 8.987E-12 1.931E-12 L1.308E-15 4.744E-13 1.S558E-15 14.68 = .06
1080 6.836E-12 1.434E-12 2.128E-15 &.7850E-13 2.050E-15S 14.45 = .08
1170 4,541E~-12 9.205B-13 2.041E-15 8.369E=13 1.983E-1S 14.29 ¢ .03
12S0 4.1158-12 B.957E~13 4.224E-15 2.187E-12 8.641lE-15 14.33 ¢ .08
1450 2.877€-12 &.282E-13 7.649B-~15 3.701E~12 1.309E-1S 15.68 ¢ .27
TOTAL 4.071E-11 7.221E-12 2.939E-14 _.442E-11 7.891E-14 14.81
GAS

NO PLATEAU

Note: all gas quantities are in moles.

L4
nw

* N

reproducibility.
*we phglow detectisn limic

Ages calculated assuming initial 40Ar/36Ar

‘le blank csrrection.

29§.5 £ 0
l-sigma precision estimates are for intra-sample reproducability.

l-sigma precision estimates for plateaux are for intra-irradiation package

v 04/05/92
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s 04/05/02 ¥-80-8-173 WR BASALT #4-6RD76 Z3:31:29% 3 Rpr 1392
crecision
TEMP % TOT RAD APpP APP F AGE intra- .ntra- inter-~
c 292r YIELD K/Ca X/cl (Ma) gample rackage package

A 750 5.0 25.7 .97 81 5.010 16.65 * .10 .15 .18
a 875 15.9 83,8 1.70 2104 4,600 15.30 = .14 .16 .17
¢ 950 28.7 94.9 2.12 3574 4,416 14.68 = .06 .10 .12
D 1050 12.9 °1.1 1.10 1630 4.34S 14.45 = .08 .11 .13
£ 1170 12.7 87.1 .57 1091 4.297 14.29 + .03 .08 .11
£ 1250 12.4 93.8 .21 S13 4,310 14.33 # .08 .10 13
G 1450 7.3 86.6 .03 187 4,715 15.68 < .27 .28 .29
Total gaa X/Ca = 1.2

Precisions are 1 sigma, measured in Ma. veasured 40/36 atm = 297.2
J = 0.001851 * 0.50% (intra-package) * ©.50% (inter-package)
Trap current factors- 40: %,66 100: 2.62 200: 1
Manifold facters- ALL: )} SPLIT 1: 4.2 SPLIT 2: 17.64 SPLIT 2: 74.09

EALL: 2.286 ESPLIT 1: 9.49 ESPLIT 2: 39.87
Sensicivicy = 1.244E-17 % Reproducidilizy = .15 Setecticn . mit = 40 counts
Data reduced assuming :initial $0/36 = 285.E0 = .00

Ca-facrorp: 3637=2.6E-04x},7E-06 1837=3.2E-05%£2.4E=-07 3937=5.7E-04+3.7E-06
JE-02x2.4E-04 4039=5,7Z-03%4,0E-03

K-factorst 2739=0.0E+00£2,ZE-03 3839=l.

e
mn
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R AW A TA
TILE TEMP 40Ar I9Ar I8Ar J7Ax 36Ar TRAP MANIFOLD
regression CURRENT OPTION
26696 780 523442 26768 3508 1597 1313 200 ALL
= 329 6 S 19 2
26697 87% 470689 355158 1196 2922 263 200 ALL
* 201 63 i8 21 12 :
26698 950 669484 243353 1997 3926 124 200 ALL
< 544 74 12 11 9
26700 1050 509226 206478 1857 5581 165 200 ALL
£ 192 88 5 12 9 ’
26701 1170 338294 68378 1041 6915 163 200 ALL
: 7% 47 15 10 2
26702 1250 306580 86602 1197 18063 107 200 ALYL
£ 68 38 17 4 )
26703 1450 214316 29654 1097 80055 286 200 ALL
x 69 26 12 70 11
CORRECTIONS
TEMP 39Aar 37Ar  e==—- ¥-deryveg-=-- -~—=—-Ca-derived-——— Cl-der Initial
°c Decay Decay SOAx 38Ar Z7Ar I9Ar 28Ar 36Ar 36Ar 38Ar
750 22 12684 152 159 o 10 ) 4 0 2468
87¢ 69 23222 487 1148 0 18 1 7 0 48
950 116 31222 816 1925 o} 24 1 9 0 22
1050 87 44428 606 1430 0 34 2 13 0 29
1170 56 55084 389 918 o] 42 2 16 0 28
1250 54 143997 379 893 0 110 5 43 0 12
1450 32 538623 223 €27 0 486 23 191 0 18

All values in ccunta,

czorrecred for mass discramipatcion
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v V805752 1£:37:81 2 Apr .992 “=80-3-178B WR BASALT #4-6RD76

10
o ! L
X l :
01
0 - K-90-8-17B
SITE 90-1
— LOWEST FLOW
=20 -
= |- —
10 -
0 ] l ?I | | | |
0 ®Ar. RELEASED (%) 100
v 04/05/92 {(40/3B6in = 295 .



v 02/05/91, SAMPLE K-90-8-17B #4,5,6 RD76 WR BASALT 14:14:35 30 Aug

KRN s

*
- :
® L
AN
T o
@ O L
v oS
\
L
m -
o
M
® L
®
& 1 | ] 1 |
- @ .04 . @8 .12 . 1B .2
JSAr/40Ar
7 points regressed out of 7
Mean X = ,692E~01 Mean Y = .[226E-02 Slope = ~,143E-01 + .967E~04
36/40 = ,325E-02 + .820E-05 39/40 = .227E+00 + .112E-02

Fit parameters: SUMS = 32.931 MSWD = 6.586 :
40Ar/36Ar = 308.04 + .78 F = 4.399 + ,022 AGE = 14.63 + .1 Ma



Jacertaintigs in ctube blank are i1=ciuded in uncertainties in raw counts.
v 04/05/92 17:31:15 10 Apr 1992

K~-90~-8-17C WR BASALT #7-SRD76

E3 TIP3 P 3 3 T Y 1T 1 3 L PP 1 13 3t TP F Tl Tes s PP S TR P X 8 F 2 034 & b 3 L X 1 2 2.t 3 b 3 bt + 1 % 1 2 4 1 4 [ 4
J = 0.001868 * 0,50% SAMPLE WT = 0.9984 g
Initia)l & Potassium Chlorine Calcium
TEMP radiogenic deraivea derived  derived Initial AGE* ~x
c 4OAr 39Ar 28Ar 37Ar 36Ar in Ma
750 6.28B8E-12 2.996E-13 ¢9.275E-15 1.460E-13 1.S94E-14 17.865 = .30
885 8.143E-12 1.630E~-12 1.2B8&E-15 3.936E-13 11,722E-15 15.72 * . Q7
980 8.709E-12 1.87BE-12 xxe $.042E-13 1.,404E-15% 14.82 = .08
1050 4.810E-12 1.044E-12 Tww 7.175E-13 8.357E-16 14.67 = .10
1180 $4.057E-12 B8.7S1E-13 “ww 1.080E-12 1.280E-19% id.11 = .09
1270 2.293E-12 4,712E-13 1.804E-:5 4.137E-12 B8.640E-1§ 14,51 = .20
14580 ~.395E-12 1.918E-12 3.089E-19 <¢.98QE-12 !,606E-15 ~86.,11 = .28
TOTAL Z:.57Q0E-11 <2£.38%E-:1z 1,3Z8E~l4 L.296E-11 I.3165E-14 15.08
GAS
NO PLATEAU

Note: all gas quantities arg in moles,.

lo blank correction.
Ages calculated agauming initial 40Ar/26Ar = 295,5 z O

l-sigma precirgion egcimates are fer incra-sample raproducihbility.

l-gsiqma precision estimates fOr plateaux are for intra-irradiacion packaga
reproducibility.

*»e halow dataction limit

«w

W

v 04/05/92
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; 04/05/92 K=90-8-17C WR BASALT #7-2RD76 27:30:46 10 Apr 1992
precigion
TEMP s TOT RAD APP APP 3 AGE intra~ intra- inter-
c 39Ar YIELD K/Ca K/CL (Ma) gample package package
A 750 +.7 28.1 1.07 78 5§.262 17.65 % .30 .33 L4
B 8BS 25.5 23.8 2.15 3061 4.685 15.72 & .07 11 .13
C 950 129.4 95.2 1.94 0 4,417 14.82 % .08 .09 .12
D 1050 16.3 %4.9 .76 o} 4.2370 14.67 * .10 .12 .14
E 1180 13.7 80.7 .42 0 4,204 14,11 = .09 .11 .13
F 1270 7.4 88.9 .08 832 4.324 14.58) % .20 .21 .22
G 1450 3.0 66.0 .02 €11 4,801 16,11 .28 .29 .31
Total gas K/Ca = 1.4
Precisions are 1 sigma, meagurea in Ma. Yeasured 40/36 atm = 297.2 =.
S = 0.001868 + D.50% (.ntra-package) = 0.S50% (inter-package)

Trap current facrtors- L0 £,86 .20

Z.32 200: 1
Manifold factora~ ALL: : SPLIT

1: 4.2 SPLIT 2: 17.64 SPLIT 3: 74.09
EALL: Z2.26 ESPLIT .: %.49 ESPLIT 2: 39.87
Sensitivity = 1.344E-17 % Reproducikbility = .28 Detection limit = 40 counts

. Data reduced assuming initial 40/386 = 295.50 = 0.00
Ca-factors: 2637=2.68E-04%1.7E~06 3837=3.28-05+2.4E-07 3937=6.7E-04%3,7E-06
K=facrtors:

3739=0.0Q0E+00+2.25-03 3B839=1.3E-02¢2.4E=~04 4039=5,7E~03:4.0E-03
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' 04/05/92 X~-90-8-17C WR BASALT #7-9R8D76 ©7:20:4% 10 Bor 1992

R AW OATHA

FILE TEMP J0Ar 39Af J8Ar 37Ar 36Ar TRAP HMANIFOLD
regreesion CURRENT OPTION

26707 750 467966 22250 165 1186

1182 200 ALL
4 396 13 10 10 7
26708 ess 606591 121002 1893 3195 138 200 ALL
+ 145 111 14 7 9
26710 950 648763 139426 1847 4090 114 200 ALL
£ 293 78 12 g 7
26711 1050 3sa3as 77859 853 €B16 76 200 ALL
x 169 53 29 18 7
26712 1180 302222 585022 846 8750 116 200 ALL
b4 68 29 21 17 6
26712 1270 70801 35188 300 13489 145 200 ALL
= Tl L8 20 il 7
26714 Z450 103905 4540 250 -8383 236 200 ALL
= 38 9 2 5 4
CORRECTIONS
TEMP J9Ar TR  —-——= K-deriveg=---- -——cCa~-derived-——— Cl-der Initial
°c Dacay Dacay 40Ar 38Ar 37Ar 39Ar 38Ar 18Ar 38hr 38Ar
75Q 18 9633 127 239 0 7 0 3 0 222
BRS 99 29962 689 1825 0 20 1 8 0 24
950 114 13266 7394 872 | 28 1 e} -Q 20
1050 64 ~7341 14) 041 b J6 2 4 -0 12
2180 €3 71271 hiyle] 373 0 4 k! el -3 18
1270 29 272979 199 470 0 207 i0 31 0 12
1450 12 294659 81 191 0 299 14 ~17 0 22

All values .n counts, corrected for mass discraocination
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v 04/05/92 17:45:9 10 Apr 1992 2-90-B8=17C WR BASALT #7-%RD76

10
< ! EJ _
01 1
B K-90-8-17¢
30 SITE 90-1
_ UPPER FL.O
=0 -
S ]
c — ]
= = —
10 -
0 _ | 32\ | | | I
0 ®Ar, RELEASED (%) 100
vy 04/05/982 (40/3B1in = 298.¢



7 94/05/92 27:48:22 13 Apr 1992 X~90~8~17C WR BASALT #7-3RD76

7 rpoints regressed out of 7

/
Mean X = _1408+00 Mean Y = | (21E-02 Slope = -.143E-01 + ,.118E-03
36/40 = .321E-02 + .190F-04 39/40 = . 22SE+00 + .9&0E-02
Fit parameters: SUMS = 84.289 MSWD = 14,858

40Ar/36Ar = 311.67 +~ 1.85% F = 4,454 + vy AGE = 14.95 + .1 Ma

s

K-90-8-17C

003

D02

Bpe /Onp

004




Jncerrainties in vube Dlank are includad in uncertainties in raw counts.
7 04/05/92 17:84:56 10 Apr 1992

K=-90-8-18AR3 WR BASALT #10-12RD76

SRIESYE N DR = 00 ox BN SN I G B 5 S

Em ey WO A AR ST WP Y N A A N T S SR =Y I R B I D N O N W T S e e e A ey e 3G O
S = 0.001846 = 0.50% SAMPLE WT = 1.0030 ¢
Initial & Potassium Chlorine Calcium
TEMP cadiogenic derived derivad darived Initial AGE®* e
c 40Ar 39Ar 18Arx 37ar J6Ar in Ma
375 3.,872E-12 3.02SE-13 32.281E-1% 2,1%%8E-13 7.220E-1l5 16.85 = .18
9358 $.334E-~12 1.009E-12 nww 3.784E-13 2.021E-15 15.587 ¢ .03
1050 1.17BE-11 2.424E-12 S.462E-16 1.162E-12 2.3S5E-15 18,16 = .Q3
1180 8.777E-12 1.388E-12 nww 1.326E-12 1.893E-15 13.85 ¢ .06
1270 4.801E-12 9.6B3E-13 i 3.810E-12 1.420E-15 15.01 = .02
1450 2.194E~-12 13,106E-13 :1.049E-1S S.909E~-12 2.0B7E-1l5 16.83 = .04
TOTRL 2.45SE-11 6.403E-12 4.876E-15 1.280E-11 1.700E-14 15.30
GAS
NG PLATEARU

Nota: all gas quantities are in moles.

Yo blank correction.
-

Ages calculated assuming initial 40Ar/36Ax = 295.5 £ Q
i-gigma precigion estimataes are for intra-sample reproducibility.
l~sigma precision estimatss for piateaux are for intra-irradiation package

LA

e

raproducibility.
#®* balow datection limit

v 04/05/92
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v 04/05/92 K~90-8-18A3 WR BASALT #10-12RD76 17:54:25

.0 Apr 1992

oracision
TEMP % TOT RAD APP APP F AGE intra- intra- inter-
c 35ar YIELD K/Ca K/Cl {Ma) sample package package
a 875 4.7 41.9 .73 223 5,084 l16.85 = X .20 22
8 935 15.8 88.8 1.39 ¢ 4.696 15,57 * .03 .08 .12
€ 1050 37.9 24.1 1.08 10741 4.5870 15.16 <« .03 .08 J11
D 1180 21.7 91.7 .54 0 4.479 14.85 = .06 .10 .12
E 1270 15.1 91.3 .13 0 4.525 15.01 = .02 .08 .11
F 1450 4.9 71.9 -03 717 5.079 16.83 =* .04 .10 .13
Total gas K/Ca = .8

Precisions are 1 sigma, measurad in Ma. Meagsured 40/36 atm = 297.2 .5

J = 0.001846 = 0.50% (intra-package} * 0.50% (inter-package)

Trap current factorgs- 40: 5,66 100: .62 200: )

Manifold factora- ALL: L SPLIT L1: 4.2 SPLIT 2: 17.64 SPLIT 2: 74.09
EALL: -.26 ESPLIT .: 2.49% ESPLIT 2: 39.87

Sensitivity = 1.344E-17 1 Reproducibility = .25 Datection limit = 40 counts
Data reduced assuming initial 40/36 = 295.50 = 0.00

Ca-factors: 3637w2.6E-04%1,7E-06 3837=3.2E-05%22,.4E-07 3937=6.7E-0423,.7E-06
K-factors: 3739=0.0E+00+2,2E-03 3839=),3E-02£2.4E-04 4039=5,7E-03+4.0E-03
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7 04/0S/92 K-60-8-13A3 WR BASALT #10-12RD76 17:54124 .0 Apr 1992

R AW DATA

FILE TEMP 40Ar A39Ar J8Ar 37Ax 16Ar TRAP MANIEFOLD
regraession CURRENT OPTION
26719 875 273311 22467 445 1817 £38 200 ALL
= 125 i3 1) 13 4
26720 9535 397314 74906 881 2838 157 200 ALL
* 12& 51 S 5 3
26721 1050 877198 180023 2421 8710 197 200 ALL
% 673 152 4 14 4
26722 1180 504851 103125 1224 $927 166 200 ALL
* 306 94 13 11 7
26723 1270 3576313 72073 934 28513 179 200 ALL
* 136 31 18 23 1
26724 1450 163398 23355 372 14197 270 200 ALL
= 56 10 8 7 1
CORPRECTIONS
TEMP 39Ar 37Ar  -———- K~derived-—--- ~—w-Ca-derivad—-——- Cl-dar Initial
Toec Decay Daecay 40Ar 38Ar 17Ar  39Ar i8Ar  36Ar 36Ax 18Ar
87s 19 14351 128 302 o] 11 1 4 0 100
935 64 25199 426 1006 0 19 1 7 -0 28
1050 1583 77404 10258 2417 0 S8 3 23 o 33
1180 88 88278 $87 1384 0 &6 3 26 -0 26
1270 61 253749 409 965 0 191 9 75 -0 20
1450 20 383600 131 310 0 296 14 116 0 29

All values in counts, correcraed fox mass discrimination

é



7 04/05/92 18:00:28 10 Apr 1992 X-90~-8-18A3 WR BASALT #10-12RD76

10 E
1 -

RN
01
K-90-B-1843
0 - UPPER FLOK
<20
= = _
10 -
0 | | | | | |

0 “AR? RELEASED (%) 100

v 04/05/92 (40/361n = 295.5)



v 04/05/92, SAMPLE K-390-B8-18A3 WR BASALT #¥10-12RD7& 17:56:00

10 Apr 1992

3
m
A [~
®
[
T 9 L
v &
AN
& |
(dn}
m“
< -
A
& | 1 | | 1
- 9! .84 . B8 .12 .1B Y

38Rr/4@Ar

&€ points regreseed out of 6

Mean X = .l64E+00 Mean Y = _784E-03 Slope = —-.141E-01 + .l150E-03

36/40 = ,309E-02 + .257E-04 39/40 = .2159e+00 + .803E-03
Fit parameters: SUMB = €9.727 MSWD = 17.432

40Ar /36Ar = 323.52 + 2.69 F = 4,56 + .017 AGE = 15.12 + .09 Ma




Uncertainties 11 tibe blank are inciuded :n uncertainties in raw counts.

7 04/05/92 18:08:21 10 Rpr 1$92
K-90-8-197 WR BASALT #13-15RD76
RS T N AR N AN N S S AN S S S T I N R e S SR T A RSN I AR SR E ST E I o ns

J = 0.001846 r 0.50%

P el e L et e T ———

SAMPLE WT = 1.0056 g

st es = -

- - - — T G —— A

Initial & Potassium Chlorine Calcium

TEMP radicgenic derived derived darived Initial AGE~* LA

c 4A0Ar 39Ar 28Ar 37Ar J6Ar in Ma

875 6.120E~12 &5.513E-13 2.671E-15 %.147B-13 L1.151E-14 16.36 = .28

938 9.325E-12 1.81l0E~-12 “ww 1.034E-12 3.046E~-)15 15.44 = .08
1018 1.337E-11 2.781E-12 ‘we 1.6879E~12 1,994E-15 15.24 = .02
1100 4.664E-12 9.210E-13 xew 7.593E-13 1.556E-15 18.14 = .04
1200 3.401E-12 6.838E-13 vew 8,780E~13 1.081E-15 14.95 = .1
1450 3.845E-12 4.33BE-13 1.953E-l5 7,722E-12 :.854E~15 16.15 = .28
TOTAL J4.073E-11 7.180E-12 4.624E-i5 1.259E-11 2.S04E-14 12,293

GaSs

S1.6% of gas on plavead, stepsa [J15 zhrecuah 1100 PLATEAU AGE = 25.22 - .08

Note: all gas qQuantities are in moales.
-

‘lo blank correction.
Ages calculated assuming initial 40Ar/26Ar = 295.5 = O

LA 3

l-sigma precision estimates are for Lntra-sample reproducibilitvy.

l-gigma precision estimatesg for plateaux are for intra-irradiacicn package
reproducaibility.

wwv hglow datection limit

W

v 04/05/92

39



- 04/05/92 K-90-8-127 4R BASALT #13-15RD76 18:07:12

.0 Rpr 1992
precision
TEMP % TOT RAD APP APP £ AGE intra—- intra- inter=
C 39Ar YIELD K/Ca X/cl (Ma)) sample packagae package
A 875 7.7 44.4 .56 200 4.935 16.36 = .25 .27 .28
B 93% 25.2 90.3 .91 0 4.656 15.44 & .08 .09 .12
C 1015 3B.7 985.6 .86 0 4,597 15.24 * .02 .08 -11
0 1100 12.8 20.1 .63 0 4,565 15.14 = .04 .09 .12
E 1200 9.5 90.8 .40 0 4.506 14.95 ¢+ .12 .14 .16
F 14S0 6.0 5.0 .03 <37 4.876 16.16 ¢ .25 .26 .28
Total gas K/Ca = 7

Precigions are 1 sigma, measurad in Ma.

Measured 40/36 atm = 297.2 =.8
J = 0.001846 =

0.50% (intra-package) = 0.50%

( Lnter-package)
Trap current factors~ 40: £.66& .30: 2.62 200: &
Manifold factors~ ALL: . SPLYT I1: 4.2 ESPLIT 2: 17.64 SPLIT 2: 74.09

ERLL: .26 ESPLIT l: 2.49 ESPLIT 2: 39.87
Sengitivity = 1.344E-17 1 Reprocucibility = .15
Data reduced assuming nigial 40/36 = 29%.580
Ca-factors: 3637=2.6E-04:).7E-06

- K-factors: 3739=0.0E+00%2,2E-03

Detection limir = 40 councs
- 0.00
3837=3.2E-05%2.4E~07 39127=6.7E-04+3,7E-06
3839=1.2E-0242.4E-04 4039=5.7E-03*4.0E-03

40



v 04/0%/92

X=90-8~1%2A WR BASALY #13-15RD76 ~8:07:10 0 Apr 1992
R W DA TA
FILE TEMP 40Ar 39hy 18Ar 37Ar 10Ar TRAP MAN1IFOLD
regression CURRENT OPTION
26728 8175 455612 40948 s88 3787 861 200 ALL
= 107 30 11 6 11
26729 9158 694599 ~343%0 1756 7604 246 200 ALL
: 260 84 14 12 6
26730 1018 986017 206507 2696 12342 180 200 ALL
P 548 160 12 11 4
261731 1100 3147446 58407 718 5876 130 200 ALL
= 119 40 <7 10 3
26732 1200 253333 20804 6Q7 6445 97 200 ALL
: 19% 14 p-1 1 6
26733 1450 286257 z258s8 €13 26639 584 200 ALL
b 245 23 2 S 3
CORRZCT ITONS
. TEMP 39Ar J7Ar  ~——ee X-derived---- -===Ca-darived---= C(Cl-der Initial
°C Decay Decay d0Ar 38Ar 27Ar 29Ar Jaar 38Ar 16Ar 38Ar
87% a5 34343 232 550 () 26 1 10 0 160
93S 11§ 69000 6% 1804 o 92 2 20 -0 42
1018 177 112068 179 2772 0 84 4 a3 -0 28
1100 59 50676 389 218 0 38 2 15 =0 22
1200 44 58605 289 8082 Q 44 2 17 -0 18
1450 28 515412 183 432 ¢ 87 18 152 0 81
All wvalues .n counts, csorrecred for mase discriminatclon

41



-+ 04/05/92  18:16:22 10 Apr 1392  ¥-30-3-19A WR BASALT #13-1SRD76

101
1: e B

=k
01 F
K-90-8-194
SITE 90-2
LOWEST FLOW
0 - PLATEAU AGE = 5.2 + 0.1 Ma
=0 -
% — -
10
0 | 42| I I |
0 ®ir, RELEASED (%) 100
v 04/05/92

(40/36in = 295 .



v 04/0%/32

w

21

~!
.

wn
o

3 Apr 1992 X-90-8-19RA WR BASALT #13-15RD76

6 points reqressed out cf 4

Mean £ = ..6BE+00 Mean Y = ,741E-03 Slope = =-.146E-01 + .236E-03
36/40 = (3198-02 + ,412E-04 39/40 = ,219E+00 + .114E-02
Fit parameters: SUMS = S_4138 MSWD = 1,36

40Ar/36Ar = 313,92 + 4,06 F = 4.568 + .024 AGE = 15,15 + .11 Ma

K-90-8-19A

.003

002

36Ar/4OAP

00t

ar/ e



Jncertaxnties 1n tube plank are 1ncluded Lin uncertainties in raw counta.
v 04/05/92

18:26:08 10 Apr 1992
K-30-8-19B WR BASALT #16-18RD76
i3S S E LI 2 T T3 P 33 23 3 3.T 2 3 R ST T L —+4 3 & 2 3 2 3 L3 3 2 3 b 3 43 3 3 3 ¢ R B 3t 3t bt 2 3 £ b ¢ 3-¢ 1 1 J-¥ ¥
J = 0.001847 & 0.S0% SARMPLE WT 1.0011 g
Initial & Potassium Chlorine Calcium
TEMP radiogenic derived darived derived Initial AGE* ve
c 40Ar 19Ar 38Ar 37Ar 36Ax in Ha
650 1.079E-11 6.286E-13 4.147E~14 8.051E-14 2_.534E-14 17.41 ¢ .14
750 1.440E-11 1.990E-12 8.364E-14 L.785E-13 1.&636E-14 15.64 ¢ .04
870 1.165E-11 1.897E-12 6.727E-14 1.998E-13 <9,519E-15 18.47 ¢ .06
980 7.805E-12 1.340E-12 3.844E-14 2.834E-13 ¢S.,470E-1S§ 18,32 ¢ .04
1050 4.833E-12 8.793E-13 2.168E-14 2.836E-13 3.223E-15 14.65 = el
1150 2.844E-12 5.441E-13 1.273E-14 2.861E-13 .889E-15 13.94 = .12
1250 1.773E-12 3.395E-:12 8.094E-15 L,467E-12 1.38BE-~15 13.32 = .34
TOTARL 3.4Q09E-1i) 7.818E-:12 Z.733E-i> Z.777E-12 5.379E-14 18033
GAS
NO PLATEAU
Note:

all gas quantities are 1n moleg. Yo blank correction.
Ages calculated assuming inirial 40Ar/36Ar = 295.5 =2 0

»

*» l-gigma precision estimates are for intra-sampla reproducibility.

l-eigma precision estimates for plateaux are for intra-irradiation package
reproducibility.

~*% balow detection limit

ve

v 04/05/92

44



: 04/05/92 K~90-8-128 WR BARSALT #16-13RD76 13:25:E8

-0 Bhpr 1992
precision
TEMP 3 TOT RAD APP APP F BGE intra- Lntra- inter-
C I9Ar YIELD K/Ca X/Cl {Ma) sample vpackage package
A 850 8.3 20.6 4.06 37 £.250 17.41 = .14 .18 .20
A 750 26.1 65.2 5.86 EY:) 4.715 15.64 = .04 .09 .12
cC 870 24.9 7%.9 1.94 68 1.662 15.47 = .06 .10 .13
D 9S50 17.6 79.3 2.46 84 4.619 15.32 = .04 .09 .12
£ 1050 11.5 80.3 1.61 98 4.414 t4.65 = .08 .09 <11
F 1150 7.1 80.4 .99 103 4.201 13,94 ¢ .12 -14 .16
G 1250 4.5 76.9 .12 .02 4.011] 13.32 ¢ .34 .35 .36
Total gas K/Ca = .8
recigiona are ) sigma, measured Ln Ma. Measured 40/36 atm = 297.2 =.S
S = 0.001847 ¢ 0.50% |incra-package) = 2.50% (incer=-package)
Trap current faccors~ 0: £.66 20 1.82 230 L
Manirfold faccors~ ALL: - SPLIT 1: 4.2 SPLIT I: 17.64 SPLIT 2: 74.09
EALL: .26 ESPLIT l: 5.49 ESPLIT 2: 29.87
Sanaitivity = 1.344E-17 1 Reproducibilicy = .25 Jetection limit = 40 counts

Data reduced assuming :initial 40/26 = 295,30 2 0.00
. Ca-facrorgs: 3637=2.BE-042).7E-06 :337=3.2E-05=22.4E-07 23937=6.7E-04%3.7E=06
K-factors: 21739=0.0E+00£2.2E-03 23339=1.IE-02%£2.4E~04 4039=5_7E-03%24.0E-03

45



7 04/05/92

4-30~8-198 WR BASALT z16-18RD76

.B:25:56 .0 Apr 1992
R AW DA TA
FILE TEMP 40Ax 39Ar 38Ax 37Ar 36Ar TRAP MANIFOLD
regraseion CURRENT OPTION
26873 450 302910 Y6665 2350 497 1877 200 ALL
* 413 47 1 14 7
26874 750 1071960 147734 7949 1088 1260 200 ALL
Ay 606 109 9 ] 6
26875 870 8679136 140785 86744 1231 709 200 ALL
* 233 63 9 16 9
26876 9S0 581313 39475 4109 1744 411 200 ALL
* 112 74 28 14 4
26877 1050 360002 35283 2438 1744 244 200 ALT,
& 288 £9 <2 14 3
26878 L1150 211833 <0404 480 175% 146 200 ALL
= 192 i .2 2 3
26879 ~25Q 232040 25276 222 3016 131 200 aLL
S 66 .5 3 10 9
CORRECTIONS
TEMP i9Ar 37Ar -————-~ K-derived---~- --——Ca-derived-—~-- Cl-der Initial
°C Decay Decay 40Ar J8Ar 37Ar 3S9Ar 18Ar 36Ar I6Ar 38Ar
650 43 $468 266 627 0 4 o 2 1 352
750 136 11989 841 1984 0 S 0 3 pA 238
870 130 13872 801 1891 0 10 0 4 Z 132
250 92 19280 566 2338 le] 14 L 6 z 76
1050 E0 19263 372 377 0 14 L 6 o 45
180 37 19438 230 243 0 14 1 6 0 26
3250 2 99701 143 239 a 73 3 25 9] 19

All valuas

\h counts,

corrected for masse diacrimination

46



+ 04/05/92 28:43:42 .0 Apr 1592 Y%-20-8-198 WR BASALT #16-18RD76

10
— T
S L —__
1
K-90-8-19B
SITE 90-2
0 MIDDLE FLOW
=20 -
= T e
10+
OJJ\MI\JJ\J
0 ®Ar, AELEASED (%) 10C
v 04/05/92

(40/36in = 295.



7 04/05/92 18:41:04 10 Apr 1992 %-90-8-19B WR BASALT #16~18RD76

Pointa EFG deleted; )
4 points regreggsed out of 7 includes 76.9 % of 39Ar
Mean X = .110E+00 Mean Y = ,]159E-02 Slope = -.146E-01 + .)120E-03

36/40 = .320E-02 + .144E-04 39/40 = .219E+00 + .972E-03

Fit paramaetars; SUMS = .468 MSWD = 234

40Ar/36Ar = 312.54 + 1.41 F = 4,566 + ,02 AGE = 315.15 + .1 Ma

K-91-8-198

Land

003

002

Bar

001

W/0 POINTS EFG



Uncertainties

in tube blank are included in uncertainties in raw counts.
v 04/05/92 09:47:40 13 Apr 19952
K-60-8-19C WR BASALT #19-21RD76
=r § $-— =sEEs oS ——3 TmmEmEIREESSID = rEEmOTgmEE = TRIMIU S
J = 0.001827 * 0.50% SAMPLE WT = 1.0012 g
Initial & Potassium Chlorine Calcium
TEMP radiogenic derived derived derived Initia) AGE*

C 40AY JSAr 38Ar 37Ar 36Ar in Ma
870 2.665E-12 4,291E-13 1.618E-15 3.653E-13 2.378E~15 15.01 =
950 4.992E-12 9.903E-13 e e ke 6.829E~13 2.077E~-15 14,51 =

1050 6§.318585E-12 1.324E-12 n ek 9.,247E-13 1l.873E-15 14.45 *
1150 4,8286E-12 9.918E-13 e de e 8.543E=13 1.371E-15 14.63 £
1250 3.729E=-12 7.667E-13 Yok R 9.424E~13 1.185E-15% 14.47 *
1450 3.353%3E-12 6.473E-13 * kR 4.870E-12 1.581E-15 14.66 =
1650 2.018E-12 3.796E-13 * k% 3.205E=12 9.043E-16 15.14 £
TOTAL 2.797E-11 Z.3529E~-12 ~.661E-1% 1.174E-11 1.137E~14 14.61
GAS

92.2% of gas on plateau, steps 250 through 1650 PLATEAU AGE = 14.52

i
% %
L &

reproducibility.
#** pelow detection limit

Note: all gas guantities are in moles.
Ages calculated assuming initial 40Ar/36Ar =

No blank correction.

295.35 * 0
l-sigma precision estimates are for intra-sample reproducibility.

i-sigma precision estimates for plateaux are for intra-irradiation

vV 04/05/92
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v 04/05/92 K-90-8-29C WR BASALT #19-~21RD76 09:47:34 13 Apr 1992

precision
TEMP % TOT RAD APP APP F AGE intra- intra~ in
c 39AT YIELD K/Ca K/Cl (Ma) sample package pa
A 870 7.8 73.6 .61 642 4,573 15.01 = .12 .14 N
B 950 17.9 87.7 .75 0 4.421 14,51 = .14 .16 .1
C 1050 24.0 91.3 .74 0 4.403 14.45 * .07 .10 .1
D 1150 17.9 91.6 .60 0 4.458 14.63 * .10 .13 .1
E 1250 13.9 90.6 .42 o] 4,407 14.47 £ .16 .18 .
F 1450 11.7 86.1 .07 67519 4.467 14.66 = .16 .17 .1
G 1650 6.9 86.8 .06 46245 4.612 15.14 = .39 «40 .4
Total gas K/Ca = )
Precisions are 1 sigma, measured 1n Ma. Measured 40/36 atm = 297.2 =.5
J = 0.001827 * 0.50% (intra-vackage) * 0.50% (inter-package)

Trap current factors- 10: .66 100: 2.62 200: 1

Manifold facters- ALL: ). SPLIT %: 4.2 SPLIT 2: 17.64 SPLIT 3: 74.09
EALL: 2.256 ESPLIT 1: 9.49 ESPLIT 2: 39.87

Sensitivity = 1.344E-17 % Reproducibility = .25 Detection limit = 40 cc

Data reduced assuming initial 40/36 =

= 295.50 * 0.00
Ca-factors: 3637=2.6E-04*1,7E-06 3837=3.2E-05%2.4E-07 3937=6.7E-04+3.7E-06
K-factors:

3739=0.0E+00%2.2E-03 3839=1.3E-02%2.4E-04 4039=5.7E-03%4,0E-03

50



v 04/05/92 K-90-5-19C WR EASALT $19-21RD76  09:47:32 13 Apr 15

RAW DATA

92

FILE TEMP 40Ar 39AY 3J8Ax 37Ar 36AY TRAP MAN3I
regression CURRENT OPTI
26884 870 198452 31869 515 2206 183 200 ALL
ha 101 23 17 9 4
26885 950 371859 73542 903 4122 167 200 ALL
= 244 39 7 ] 11
26886 1050 475622 98351 1099 5578 157 200 ALl
* 320 70 22 13 7
26888 1150 359502 73662 834 5149 118 200 ALI
* 274 36 21 6 3
26889 1250 277813 56962 668 5676 106 200 ALI
x 189 41 23 8 10
26880 1450 250187 48292 635 29315 212 200 AL:
+ 133 15 21 21 3
26891 1650 150308 28322 274 18679 128 200 AL:
.y 108 30 12 18 11
CORRECTTIONS
TEMP 39Ar 37Ar  —=———~ K=-deriveg==-== -—---Ca-derived---- Cl=der Ini-
°C Decay Decay 40Ar 38Ar 37Ar 39Ar 38Ar 36AY J6Ar 38:
870 30 24855 181 428 0 18 1 7 0
950 68 46471 419 987 0 34 2 13 -0
1050 91 62929 560 1320 0] 48 2 18 -0
1150 69 S8145 419 989 0 43 2 17 =0
1250 83 64139 324 764 0 47 2 19 -0
1450 45 331487 274 645 0 244 11 96 0
1650 26 211359 160 378 0 155 7 61 0

All values 1in counts, corrected for mass discrimination

51



v 04/05/92 09:53:52 13 Apr 1992 K-90-8-19C WR BASALT #19-2.RD76

10E
roi'—‘ l—_T
S
x.l;‘
04
K-90-8-19C
SITE 90-2
0 - UPPER FLOM
B PLATEAU AGE = 14.5 + 0.1 Ma
= -
= = . —
10
0 | \SZI I | |
0 *Ar, PELEASED (%) 100

v 04/05/92 (40/36in = 295.



“r

_K
v 04/05/92 29:57:04 13 Apr 1592 X-90-3-12C WR BASALT F15-21RD76

Point deleted;
7 points regressed out of 7

Mean X = .182E+00 Mean Y = .612E-03 Slope = -.131E-0l - .681E-03
36/40 = .300E-02 + .125E~03 39/40 = .229E+00 + .267E-02

Fit parameters: SUMS = 1,333 MSWD = ,267

40Ar/36Ar = 333.39 + 13.9 F = 4.365 + .0512 AGE = 14.23 + .18 Ma

K-90-8-19C

0008
1

.0006

Bar/ar
l

0004
l

0002
1

pr/Y%r



v 04/05/92 12:01:18 13

3 Apr 1982
K-90-8-22B WR BASALT #28-30RD76
Y 2 T P b T ¥ T 3-F 133 0 3 1 PR ST ¥ 313 8 8 3 1 2 S22 2 P& P T 8 3 £ P 2 F 1 0 b 2.3 3 4 2=k 3 3 4-0 3_2 5 L+ ¥ F P31 ¥ 2™
S = 0.001822 £ 0.50% SAMPLE WT = 1.0049 g
Initial & Potaasium Chlorine Caleium
TEMP radiogenic derived derived derived Initial AGE* v
c 40Ar 39Ar J8Ar 37Ar J6Ar in Ma

870 6.143E~12 S.,323E-13 <£.935E-15 1.451E-13 1,169E-14 16.54 = .13
950 6.682E-12 9.553E-13 1.990E-15 2.16Q0E-13 6.925E-1S 15.88 ¢ .0S
1080 2.491E-12 8.876E-13 Tew 3.030E~12 4.188E-1% 15.68 2 <12
1150 1.886E-12 §.5B2E-13 7.840E-16 4,184E-13 2.78SE-15 15.23 + .06
1250 2.847E-12 4.996E-13 1.853E-13 1,095E-12 1,959E-15 14.86 = .14
1450 2.093E-12 3.455E-13 7.0l6E-15 4.312E-12 1.592E-15 15,37 ¢ .36
1650 1.442E-12 2.,105E~13 1.808E-15 2.280E-~12 1.585E-lE 15.15 ¢ .28
TOTAL 2.858E-11 4.089E-~12 1.439E-14 ©.767E-12 2.072E-14 15.61

GAS
NO PLATEAU

25.8% of gas released in steps 1:30 througn 1650 average age = 14.97 « . .0

Note: all gas quantities are in moles.

No blank correction.
L

Ages calculated assuming initzal 40Ar/36Ar = 295.5 £ O

l-sigma precision egstimates are for intra~sample reproducibility.

l-sigma precision estimaces for plateaux are for intra-irradiation package
reproducibility.

"wv balow detection limit

ww

v 04/05/92
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Jncertaintian in ctube Dlank are ircludad in uncerctaintiea in raw c¢ounts.

'+ 04/05/92

11:01:03 .3 Apr 19952
K-90-8-228B WR BASALT #228-30RD76
e e S T N R R T DR s e IR N B A S S I I AN R N e ST RN N TRREER S S S S SESWMED
J = 0.001822 0.50% SAMPLE WT = 1.0049% g
Initial & Potassium Chlorine Calcium

TEMP radiogenic derived derivea  derivaed Initial AGE* e

c 40Ar 39Ar J8Ar 37Ar 36Ar in Ma

870 6.143E-12 5.323E~13 5.935E-15 1.451E-13 1,169E-14 16.54 = .13
950 6.682E-12 9.553E-13 1.990E-i5 2.160E-13 6&.925E-15 15.88 = .08
1050 5.491E-12 8.878E-11 vew J.030E-13 4.188E-15 15.68 = .12
1150 J.B886E-12 6.5SB2E-13 7.840E-1€ 4.164E-13 2.785E-15 15.23 = .06
1250 2.847€-12 4.996E-13 1.853E~-15 1.09SE-12 1.9S5E-15 14.86 <14
1450 2.093E-12 3.455E-13 2.01BE-15 4.312E-12 1,S592E-15 15.37 ¢ .36
1650 1.442E-12 2.105E-13 ..B0BE-1: 2.280E-12 1.585E-15 15.15 = .28
TOTAL 2.858E-11 4.08%9E-i2 1.439E-:id 32.767E-12 I.072E-14 1E.61

GAS
NO PLATERU

Note: all gas quantities are in mole=s.

No blank correction.
Agea calculated assuming initial 4ORr/3€6Ar = 295.5 z O

l-asigma precision estimates are for intra-sample reproducibility,
l-gigma precision estimates for plateaux are for intra-{rradiation package

"W

" w

reproducibility.
*ww pelow detaection limit

v 04/05/92
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s 04/08/92 X-90-8=-228B WR BASALT #28-30RD76 11:00:55 »3 Apr 1992
precision
TEMP % TOT RAD APP APP ¥ AGE intra—- intra- inter-
C 39Ar YIELD K/Ca X/Cl (Ma) sample package package

A 870 13.0 $43.8 1.91 217 5.054 16.54 = .13 .16 .18

g8 950 23.4 69.4 2.30 1162 4.852 15.88 = .05 .09 .12

¢ 1050 21.7? 77.5 1.52 0 4.792 15.68 = 212 .14 .16

D 1150 6.1 78.8 .82 2032 4.681 15.23 * .06 .10 .12

E 1250 12.2 79.7 24 652 4.540 14.86 = .14 .18 .18

F 1450 8.4 77.5 .04 41§ 4.697 15,37 ¢ .36 .37 .38

G 1650 3.1 67.8 .03 282 4.627 15.15 = .28 .29 .30
Total gas K/Ca = 1.3

Preclsionsg are 1 sigma, measurea Ln Ma. Maasured 40/36 atm = 297.2 =z.%

S5 = 0.001822 * 2.50% (intra-package) = 0.80% (.nter-package)

Trap current facrtorg- 30: 3,56 130: .82 <00:

Manifold factors—- ALL: . SPLIT 1: +.2 SPLIT 2: 17.64 SPLIT 2: 74.09
EALL: z.26 ESPLIT >: 2.49 ESPLIT 2: 139.87

Sengitivity = 1.344E~17 % Reproducibility = .28 Detecrion limit = 40 counts
Data reduced assuming initial 40/36 = 295.50 = 0.00

-Ca-factors: J637=2.6E~0421.7E~06 3837=3.2E-0S5+2.4E-07 3937=6.7E-0423.7E-06
K-facrors: 3739=0.0E+00%£2.2E-03 3835=1.2E-0222.4E-04 4039=5.7E-03%4.0E-03
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v Q4/05/92

K=-50-8-228B WR BASALT #28-30RD76

11:00:54 13 Apr 1392
R AW DATA
FILE TEMP 40Rr 29Ar 38Ar 37Ar 36ar TRAP MANIFOLD
ragresagion CURRENT OPTION
26318 870 457329 19516 308 778 868 200 ALL
+ 260 18 6 6 S
26918 95Q 437859 70918 1002 1158 517 200 aLL
* 479 48 16 18. k)
26917 1050 408936 55897 801 1623 316 200 ALL
* 388 40 12 18 8
26918 1150 2892390 48876 675 2229 214 200 ALL
* 158 46 15 6 3
26919 1250 212041 27138 610 5860 186 200 ALL
€ 97 23 7 11 )
26920 1450 155902 25881} 181 230586 202 200 ALL
= 102 27 o 21 .0
26921 1650 107411 13789 329 17528 181 200 ALL
* 74 3 21 20 g
CORRECTIONS
TEMP I9Ar 37Ar «=~—-K-derived-——- ~~-=Ca=-darived-=== (Cl-der Initial
°C Dacay Decay 40Ar 38Ar 37Ac 39Ar 38Ar 36Ax 36Ar 18Ar
870 38 9970 225 5§31 0 7 0 3 o] 163
950 69 14846 404 952 0 11 1 4 0 56
1050 64 20823 375 885 o] 15 1 6 =0 58
1150 48 28617 <18 656 aQ 21 1 8 Q a9
1250 36 78275 211 498 o] 58 3 22 0 27
1450 25 296376 i38 344 0] 216 10 85 o] 22
1650 18 228476 as 210 0 164 a 64 Q 22

All values in councs,

corrected for mass digcraimination
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v 04/05/92 21:56:21 13 Apr 1992 X-90-8-22B WR BASALT #2B-30RD7&

10 ¢

K/C3
L B

01}

K-90-8-228
SITE 90-9

[ye)
=
(a )
=
20 —
bt
—
Qs ————
. = —— =% -
(g=) =_=—,_'—
(o
(oS
<=

10 —

) Y I R B |
0 ®Ar, RELEASED (%) 100

v 04/05/92 (40/361in = 295.



v 04/05/92, SAMPLE K-90-8-22B WR BASALT #28-30RD76 11:36:28 13 Apr 1992

™
. D
AN
[
T o |
T A
v S
“
m -
W
m —r
Q L
S
® ] | | i § l
- ? .83 .86 .03 12 .15 .18
39Ar/40Ar

7 points regressed out of 7

Mean X = ,124E+00 Mean Y = .134E-02 Slope = =.147E-01 + .223E-03
36/40 = .317E-02 + .28BE-04 39/40 = .215E+00 + .147E-02
Fit parameters: SUMS = 17,197 MSWD = 3,439

40ARr/36Ar = 315,41 + 2.86 F = 4.644 + .032 RGE = 15.2 + .13 Ma



7 04/05/92 _2:

£12:20 13 Apr 1992
$~90~8-22C WR BASALT #32RD76
Yttt S YT T 1 IR T Y it d et e+ £ 4 3 8 £ 2 3 5 -3 ¢ 3 8- C 38 3 5.7 3 §-3 3 P L L b+ & 3. 3.3 3 1 1 b 3 3 23]
J = 0.00Q1776 = 0.50% SAMPLE WT = 0.3343 g
Initial & Potasafum Chlorine Calcium
TEMP radiogenic derived derived derived Initial AGE" -
C 40Ar 39Ar 38Ar 37ar J6Ar in Ma
650 6.950E~11 3.636E~13 1.047E-13 4,830E-13 2.232E-13 13.186 = .94
750 2.914E-11 3.725E-12 4.6S2E~14 ©S.119E-13 3.4S58E-14 16.20 = .09
870 4.904E-11 8,71SE-12 1.767E-14 1.410E-12 2.223E-14 15.5858 ¢ .03
950 2,940E~11 5,.2%4E-12 1.056E~14 1.5BBE=-12 1,557E-14 15.06 = .02
1050 1.937E~-11 3,131E-12 1.780E-14 Z.1l61E-12 1.6B9E-14 14.65 = .06
1150 1.07BE-11 1.844E~12 2.293E~14 2.0S4E-12 9,419E=15 13.84 = .07
1250 1.083E-11 !,972E-12 3.427E-14 €.992E-12 8.320E-15 13.55 ¢ .04
1450 1.081E-11 1,556E-~12 ¢.,774E-14 7.054E-11 1.49BE-14 13.10 = W11
TOTAL Z.289E-10 I.706E-1) 3.6222-13 2,814E-11 :.451E-13 14.56
GAS
NO PLATEAU

Note: all gas quantitiea are in moles.

Mo blank correction.
-

Ages calculated asBuming initial 40Ar/36Ar = 295.5 = 0

l-aigma precision estimates are fOor inctra-sample reproducibility.

l-sigma precision estimates for plateaux are for intra-irradiation package
reproducibility.

ww* halow detection limit

W

v 04/05/92
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v 04/05/¢2 K-90-8-22C wWR BASALT #32RD76 12:12:28

»3 Apr 1392
pracygyion
TEMP % TOT RAD APP APP 13 AGE intra- Ipntra- inter-
c 39Ar YIELD X/Ca K/Cl {Ma) sample package package

A 650 3.2 S.1 .93 20 4.123 13.16 = .94 1,03 1,03

B 750 13.8 64.9 2.12 194 5.079 16.20 ¢ .09 L 12 15

¢ 870 32.2 86.6 3.22 1193 4.873 i5.55 = .03 .08 .12

D 950 19.4 84.4 1.72 1208 4,719 15.06 = .02 .08 11

2 1050 11.6 74,2 .75 426 4.591 14,65 ¢ .06 .10 .12

F 1150 6.8 74.2 .47 195 4.337 11.84 ¢ .07 » a0 .12

G 1250 7.3 77.3 .1 .08 4.24S 13.55 = .04 .08 V11

4 14S0 5.8 59.1 .01 39 4.10%8 13.10 = 11 Va3 .17
Total gas K/Ca = 1.8

Precisiong are 1 aigma, measured in 4a. XYeagurea 40/36 atm = 297.2 .3

J = 0.001776 * 0.350% (.ntra-packaga) == 9.S50%
Trap current facrors- <0: £.66 t20:
Manifold factors- ALL: ! SPLIT .: 4.2 SPLIT 2: 17.64 SPLIT 3: 74.09
EALL: 2.26 ESPLIT 1: 9.49 ESPLIT 2: 39.87

Sensitivity = 1.344E-17 &% Reproducizility = .25
Data reduced assuming initial 40/36 = 28%.50 «

+ 0.00
ca-factora: 1637w2.6E~0421,7E-06 3R37=3.2E~D5%2.4E-07 3937=6.7E-0413.7E-06
K—-factors:

3739=0.0E+00£2.2E-023 3819=1.2E-0222.4E~04 4039=5.7E~03+4.0E-02

(inter-package)
2.82 200:

Detaction limit = 40 counts
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7 04/05/92

X-60-8-22C WR BASALT

#32RD76 12:13:26 13 Apr 1992
R AW OATA
FILE TEMP AQAr i9ar 38Ar 37Ar 36Ax TRAP MANIFOLD
regressron CURRENT OPTION
27481 660 2288328 28368 2449 598 7310 200 EALL
* 2833 14 19 ) 27
27482 750 9588995 122337 2954 1129 1140 200 EALL
* 728 84 22 13 i1l
27483 870 1616103 286202 4279 . 1745 740 200 EALL
x 867 111 18 23 9
27484 950 968759 ~72862 2564 1961 523 200 TALL
* 30 66 18 10 4
27485 1050 638230 02861 L1860 2673 572 200 EALL
] 6845 126 %9 19 7
27486 1150 355285 20598 508 2540 326 200 EALL
¢ 478 3 22 4 4
27487 1250 156931 24904 2277 8643 333 200 EALL
+ 471 78 9 26 3
27488 1450 356282 §2658 2874 87173 1101 200 EALL
: 596 45 12 82 6
CORRECTIONS
TEMP 19Ar 37Ar ~==~eK-derived---~ ~-==~Ca-derived---~ (Cl-der Initial
eC Decay Decay 10Ar Z8Ar 37Ar 39ar 18Ayr 36Ar 38Ar J8Ar
650 34 15235 161 281 0 11 1 4 1 1373
750 145 28762 697 16843 0 20 1 8 0 213
270 348 44462 1630 2845 0 31 1 12 0 137
=30 210 49988 283 2lla 0 35 2 14 0 96
1050 1258 68162 586 ~381 0 48 2 19 0 104
1150 74 64781 345 814 0 46 2 18 0 58
1250 79 220585 369 7o 0 158 7 61 0 Sl
1450 64 2225354 291 687 o} 1563 74 613 1 92

All values

L0 countsg,

corrected for mass discriminacion
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©» 04/05/92 12:20:29 13 Apr 1992 ¥ ~30-8-22C WR BASALT #32RD76

0f -

K-90-8-22C
0 SITE 90-5

2
=0
10 ;J
) ] |
0 ®Ar, RELEASED (4] 100
v 04/05/92

{40/36in = 285 .



; 04/05/92, SAMPLE K-90-8-z2C WR BASALT #32RD76 12:14:09

13 Apr 1992

¥
™M
] L
|
E oo
ST
T S
“
C =
(o
mv—‘
O L
AN
e d . 4 ! bt !
- % .93 . 86 . B3 12 .13 . 1B

39Ar/4@AF

8 pointgs regressed out of &

Mean X = ,118E+00 Meaan ¥ = .1S53E-02 Slope = -.158E-Ql1 + .958E-04
36/40 = _339E-02 + ,132E-04 39/40 = ,21SE+00 + ,729E-03
Fit parameters: SUMS = 389.023 MSWD = 64.837

40Ar/36Ar = 295.06 ~ 1,15 F = 4.661 + ,016 AGE = 14.87 + .09 Ma

64




sncercainties in tube blank are wncluded ia uncertaintiege 1h raw cduncts.
+ 04/05/92 10:01:21 13 Apor 1992

XK-90-8-19D0 WR BASALT #22-24RD76

e 4 ¢ 8 42 &3 3 L EF IR T 2 0 b R 224 1 P b % 0 | F 3% §-2-3 .2-3 3 --:::a-ﬂit Ft 13 2-E 33 § J 041 3 R L3 3§23 J.3 ¢ 1

J = 0.001804 2 0.50% SAMPLE WT = 1.0025 g
initial & Potagsium Chlorina Calcium

TEMP radiogenic derived derived darived Injitial AGE™" e

o 40Ax 19ar 18Ar 17Ar S6Ar in Ma

870 5.418E-12 S.23%E~-13 2.658E-~1% 2.563E-13 B8.9B6E-15 17.08 = .30
Q50 7.351E-12 1.130E-12 Twe 4.259E-13 S.B09E-15 16,16 = .13
1050 7.242E~12 1.236E-12 e 6.378E-13 4.002E-15 15.89 = .06
1150 2.986E-12 1,061E-12 hww 7.711E-13 2.669E-15 18.86 = .09
1250 5.138E-12 9.346E-13 anw 1.211E-12 2.064E~-l5 18.70 = .07
1450 1.966E-12 6.870E-13 2.241E-15 4,541E-12 1.946E-15 15.99 = .13
1650 2.354E~-12 3.970E~13 1,422E-:i% 2.007E-12 1.159E-l§ 15.93 = .14
TOTAL :.746E-)1 ©S.969E-1Z 35.79BE-:% _.0BSE-11 2.684E~14 16.03

CAS

§7.4% of gas on plateau, szepa 220 throuqgn 1150 PLATEAU AGE = i3.91 +
51.6% of gas on plateau, stepe 1150 througn L1650 PLATERAU AGE = 12.8) +

Nota: all gas guantitias are in mocles.

»

ww

*x

reproducibility.

No blank correction.
Ages calculated aasuming initial 40Ar/36Ar = 295.5 = O

l-gigma precision egvimatas are for intra~gampla reproducibilitv.
l-sigma precision estimates for plateaux are for intra-irradist:ion package

se» bplow detection limic

v 04/05/92
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v 04/05/92 K-90-8-:3D WR BASALT #22-z4RD76 ~0:00:22

.3 npr 1992
precxsion
TEMP 11 TOT RAD APP APP T AGE intra= intra- inter-
c S9Ar YYELD X/Ca X/Cl (Ma) sample package package
A 870 8.8 51.0 1.06 77 5,274 17.08 % .30 .31 .32
8 950 18.9 76.06 1.38 0 4.988 16.16 ¢ .13 V13 .17
c 1050 20.7 83.7 1.01 0 4.903 15.89 #* .06 .10 .13
D 1150 17.8 86.8 .72 0 4.896 15.86 0% .12 .14
E 1250 15.7 aa. 1 .40 4745 4.847 18,70 ¢ .07 . 10 .13
F 1450 11.S 85.5 .08 742 1.936 15.99 ¢ .13 .15 .17
G 1880 6.7 82.9 .07 576 1.9)7 :5.93 .14 .16 .18
Total gas K/Ca = .8

Pracisiona are | sigma, measurea in Ha.

Meagured 40/36 acm = 297.2 =£.5
o = 0.001804 * 0.50%

(snrra-package) = 3.50% (inter-package)
Trap current factors- 20: £.88& 230 .52 200: L
Yanifold facvors— ALL: @ SPLIT 1: 4.2 S$PLIT 2: 17.64 SPLIT 3: 74.09

EALL: 2.26 ESPLIT .; $.49 ESPLIT 2: 39.87
sensitivity = 1.344E-17 13 Reproducibilizy = .ZI5

Data reduced assumlng initial 40/36 = 295.€0 =
. Ca=-facrora:

K-facrorsa:

Detecticn limit = 40 counte
0.00

1637=2.6E-04%1.7E~06 3837=3,25~-05%2,4E-07 3937=6.7E~04%3,7E-06

1739=0.0E+00£2.2E~023 2839=1.JE-0222.4E-04 4039=5,7E~-03%4.0E-03
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- 04/05/92

¥-90-8-19D

wR BASALT #22~Z4RD78 10:00:51 L3 Apr 1292
RAW DQATA
FILE TEMP 40Ar Z9Ar 38Ar 37Ar 36Ar TRAP MANIFOLD
regregsion CUCRRENT  OPTION
26895 870 403383 28902 €94 1429 670 200 ALL
B4 60 29 10 7 12
26896 950 247404 33868 984 2374 438 200 ALL
* 4758 72 11 5 11
26897 1050 39326 91761 1070 3582 309 200 ALL
* 229 g3 18 8 6
26898 1150 4145826 78828 950 4292 213 200 ALL
* 220 32 3 6 7
26899 1250 282791 53413} 339 6737 176 200 ALL
= 114 48 L0 9 ()
26900 1450 295388 21222 333 - 2582413 233 200 ALL
3 132 = 2 P 7
25901 1650 75301 23822 88 6706 159 200 ALL
z B6 z3 4 23 4
CORRECTIONS
TEMP 18Ar ITAr —ea-- X-derived~-—- ~-—-=Ca-daerived-==-= Cl-der Initial
°C Dscay Daecay 40Ar Z8Ar 2J7Ar 39Aar 38Ar J6Ar 26Ar 3BAr
870 37 7556 221 522 o] 13 1 5 0 128
350 80 29179 477 1126 0 21 1 8 -0 81
1080 88 +31697 822 2232 0 32 2 13 -0 S6
11so 76 32838 449 1058 0 39 2 15 -9 37
Lz80 37 32993 398 9132 0 61 3 24 3 29
=450 49 Zill62 290 585 3 227 1l 89 d 27
i850 28 206070 168 396 0 151 7 3] o) 19

All railues in counts,

correctad for maass discriminaricn
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v 04/705/92 ~0:05:06

:2 Apr 1992 X-60-8-19D WR BASALT #22-24RD76

10
1 ; .
= L
01 -
K-90-8-19D
0 - SITE 90-6
LOWEST FLON
— PLATEAU AGE = 15.8 £ 0.1 Ma
=0 -
10 -
0 I S N —
0 ®Ar, RELEASED (%)
v 04/05/92

(40/3B61n

100

295 .¢



v 04/05/92 . 10:44:04 1.3 Apr 1992 X-90~8-19D WR BASALT #22-24RD76

7 points regressed out of 7

Mean X = .152E+00 Mean Y = .833E-03 Slope = -, i50E-0l + .462E-03
36/40 = .310E-02 + .716E-04 39/40 = .207E+00 + ,1S9E-02
Fit parameters: SUMS = .516 MSWD = .103

40Ar/3BAr = 322.26 + 7.44 F = 4.825 + ,046 AGE = 15.83 + .17 Ma

K-90-8-190

.003

.002

S TAY T

.001

9 AF / AUAF



Jncertainties in tube blank are included in uncertainties 1n raw counts.

v 04/05/92

10:49:35 .3 Apr 1992
K-90-8-19D1 “R BASALT #25-27RD78
—=E== SRR T R e S R A S T I NN A S S s T I E EERES A R S AN S S S S AN IR E R E S S S SN mE
0.001865 0.50% SAMPLE WT = 1.00Q00 g
Initial & Potasmium Chlorine Calcium
TEMP radiogenic derived derived derived Initial AGE* ww
c 40Ar 39Ar 38Ar 37Ar 56Ar in Ma
8170 9.198E-12 6.582E-13 6.158E-15 2.527E-13 1.910E-14 18.11 = .17
§50 9.162E-12 1.097E-12 1.597E-15 3.308E=13 1.224E-14 16.96 = .09
10580 8.172E~12 1.138E-12 vew 4.774E=13 65.007E=18 16.30 * .14
1150 7.408E=12 1.177E=-12 cuw 6.946E-13 S.895E-15 16.18 = .06
1250 5.04SE-12 1.0Q01l&E~12 "uw 1.,286E-12 4.316E~15 15.76 = .09
1450 4.591E-12 7.621E-13 new 4,452E-12 3,141E-15 16,13 = .04
1650 2.732E-12 4.406E-~12 vee 2.784E-12 2.194E-1S% 15.88 = .22
TOTAL 4.731E-11 £.286E-12 %.067E~:3 ..02BE-11 £.5B9E-1l4 16.44
GAS
NO PLATEAU

Note: all gas quantities are in molies.

v
ww

W

reproducibility.
«w»» halow datection limic

Ages calculataed assuming initral 40Ar/36Ar =

%o blank correction.
298.5 = 0

l-sigma precision estimates are for intra-sample reproducibility.
l-sigma precision estimates for plateaux are for intra-irradiation package

v 04/05/92
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7 04/058/92 X=90-8=19D1 WR BARSALT #2S-Z7RD76 10:49148 .3 Apr 1992

srecizion

TEMP % TOT RAD APP APP F AGE intra- intra- inter-

c 39Ar ?IELD K/Ca X/CL (Ma}) sample cackage package
A 870 110.5 38.6 1.35 259 5.397 18,11 = .17 .20 .22
B 950 17.S 60.5 1.72 1662 5.08§ 16.96 = .09 v 13 .15
¢ 1080 18.1 87.4 1.24 24022 4,856 16.30 = .14 .16 .18
D 1150 18.7 76.5 .88 0 4,814 16.16 = .06 .10 .13
£ 1250 16.2 78.9 41 24493 4,896 15.76 ¢ .09 ) .14
F 1450 2.1 73.8 .09 0 4.808 16.13 = .04 .09 .12
G 1650 7.0 76.3 .08 7099%¢ 4,730 15.88 = .22 .24 .25
Total gaB K/Ca = .9

Precisions are 1! sigma, measurad 1o Ma.

J = 0.001869 = 0.50% (intra-packaga)
Trap current Zactors= 40: .66
Manifold facvers- ALL: 1 SPLIT l: 4.2 3PLIT 2: 17.64 SPLIT 23: 73.0%
EALL: 2.26 ESPLIT .: 2.49 ESPLIT 2: 3%.87
Senaitivity = 1.344E-17 3% Reproducibilizy = .25 Datection limit = 40 counts
Data reduced assuming init-al 40/236 = 295.50 = 0.00
.Ca-factora: 3637=2.6E-04t1.7E~06 3837=3.ZE-0522,4E-07 23937=6.7E=-0423.7£=06
K-factorg: 3739=0.QE+Q022.2E~03 38139=1.2E-02%22.4E-04 4039=5.7E=03%4,08-03

Measured 40/36 atm = 2%7.
2 0.50% (Lnter-packaga)

_30: .22 Z00:
5.

»)
[
.
wn
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7 04/05/92 X-90-8-1%D1 WR BASALT #25-27RD76 10:49:47 21 Apr 1992

R AW DATHA

FILE TEMP 40Ar 39Ar 38Ar J7Ar 36Ar TRAP MANIFOLD
regression CURRENT OPTION
26305 870 684621 18866 347 1382 1418 200 ALL
b 391 31 i6 8 8
26906 950 682151 31451 1040 1808 912 200 ALL
E3 180 13 11 S 7
26907 10580 608534 84255 1019 2608 676 200 ALL
> S04 25 13 9 11
26908 11580 551694 37402 1025 3791 450 200 ALL
s 549 71 16 9 S
26909 1250 450212 75462 960 7013 344 200 aLL
= 269 49 2 7 ?
26910 1450 241892 6788 e 24270 319 23aao ALL
= R 3z 0 o2 2
16911 L1650 203472 22843 <15 5165 217 z00 ALL
= 126 27 <4 7 7

CORRECTTIONS

TEMP 39Ar 17AY  mmeee K-deriveg-—---— -——=Ca-derivad===— Cl-der Initial
°c Decay Decay 40Ar 38Ar 37Ar J9Ar 38Ar 36Ar 36Ar 38Ar
870 47 17340 278 56 0 13 1 5 0 266
950 79 22699 164 ~094 0 17 1 5] o 170

10s0 81 32764 480 1131 0 24 1 9 0 128

1150 85 47669 497 £174 0 18 2 14 -a 82

L1250 7 88241 429 2013 0 54 3 25 0 60

1450 55 ;05873 322 760 0 223 11 87 -0 44

L850 32 1910589 136 419 0 139 7 S5 0 31

All valueg :n counts, corrected for mass discriminatien
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w 04/05/92 0:585:02

13 Apr 1992 X=90-8-19D1 WR BASALT #25-27RD76

{06

= 1k
0 r
K-90-8-19D1
0 = SITE 90-6
LOWEST FLOW
=2
= 20 -
g:.) ::.
10 -
0 | 73\ | | | |
0 ®Ar, RELEASED (%)
v 04/05/92 (40/361in = 295.



'+ Q4/05/92 20455:02

.3 Apr 1992 %~-90-8-13D1 WR BASALT #25-27RP76

>~ 1 _
01
K-90-8-19D1
0 —  SITE 90-6
LOWEST FLOW
=2 -
= —
10
0 | | 731 | | | |
0 *Ar, RELEASED (%) 10¢
v 04/095/92 (40/36in = 298 .



vy 02/05/91 K-90-8-21A BIOTITE #95RD76 15:03:11 4 lov 1991

RAW DATA

FILE TEMP 40Ar 39Ar 38Ar 37Ar 36Ar TRAP MANIFOI
* CURRENT OPTION
26239 850 107914 28812 1036 42 172 200 ALL
+ 79 23 14 7 12

* 36Ar peak values less than 50 are means those above S0 are from linear
regressions

CORRECTTIONS

TEMP 39Ar 37Ar ————- K-derived---—- ———=Ca-derived-—--- Cl-der Initia.
°C Decay Decay 4 0AT J8Ar 37Ar 39Ar 38Ar 36AY 36Ar 38AYr
850 10 69 164 387 0 0 0 0 0 32

All values in counts, corrected for mass discrimination

precision

TEMP % TOT RAD APP APP F AGE intra- intra~ inter
(& 39Ax YIELD K/Ca K/Cl {Ma) sample package packa
A B850 100.0 52.7 134,92 102 1.968 6.56 + .41 42 .42

Total gas K/Ca = 134.9

Preclsions are 1 sigma, measured in Ma. Measured 40/36 atm = 296.5 +.5
J = 0.001852 + 0.25% (intra-package) + 0.50% (inter-package)
Trap current factors- 40: 5.66 100: 2.62 200: 1
Manifold factors- ALL: 1 SPLIT 1: 3.3 . SPLIT 2: 10.89 SPLIT 3: 35.937
EALL: 2 ESPLIT 1: 6.6 ESPLIT 2: 21.78
Sensitivity = 1.000E-17 % Reproducibility = .25 Detection limit = 40 count
Data reduced assuming initial 40/36 = 295,50 + 0.00
Ca-factors: 3637=2,6E-04+1.7E-06 3837=13.2E-05+2.4E-07 3937=6.7E-04+3,7E-06
K-factors: 3739=0.0E+00+2.2E-03 3839=1.3E-02+2.4E-04 4039=53.7E-03+4.0E-03

—— 1§ 3

J = 0.00185%2 + 0.25% SAMPLE WT = 0.Q101 g
Initial & Potassium Chlorine Calcium
TEMP radiogenic derived derived derived Initial AGE* * %
C 40Ar 39Ar 38Ar 37Ar J6Ar in Ma
850 1.077E-12 2.,885E-13 6,.832E-15 1.112E-15 1.725E-15 6.56 + .4

Note: all gas quantities are in moles. No blank correction.

* Ages calculated assuming initial #g®Ar/36Ar = 295.5 + O

*%x 1-sigma precision estimates are for intra-sample reproducibility.

** 1l-sigma precision estimates for plateaux are for intra-irradiation packa
reproducibility.

**% below detection limit
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J = 0.001865 £ 0.50% SAMPLE WT = 1.6701 g

Initial & Potaseium Chlorine Calcium

TEMP radiegenic darived derived derived Initial AGE™®

c 40Ar J9Ar 3S8Ar 37Ar 36Ar in Ma

« w

1100  4.385E-12 3.443E-13 1.030E-14 4.929E-13

1.2328-14 7.26 = .19
1100 S.589E-12 2.638E-12 e 4.149E-12 1.198E-15 6,63 ¢ .03
1240  68.511E-12 13.220E-)2 xw 5.009E-12 9.158E-16 6.51 = .04
1340 2.672E-12 1.219E-12 e 1,800E-12 8.191E-16 6.69 = .10
1380 1.188E-12 4,715E-13 vew 7.287E-13 5.908E-16 7.22 4 .29
TOTAL ¢.032E-11 7.892E-12 5.030B-14 1.218E-11 1.584E-14 6.68
GRS

26.2% of gas on plateau, sveps 1240 througn ).240 PLATERU AGE = .54 + .04

Note: all gam guantitiem are in moles.

o blank correction.
Ages calculated sesuming initial 40Ar/36Ar = 295.5 £ O

i-gigma pracigsion egcimares are for incra-sample reproducibility.

l-sigma pracigsion estimares for plateaux are for intra-irradiation package
reproducibility.

**w pplow dataction limjir

LA}

«w
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FILE TEMP 40Ax 3SAr 18Ar 37Ar I6AX TRAP MANIFOLD
regregsion CURRENT OPTION
26230 1100 326394 23594 3137 13911 921 200 ALL
= 228 18 12 316 5
26231 1100 414736 96118 25891 £17039 169 200 ALL
< 181 53 11 85 ?
26233 1240 485846 2392188 3117 141162 166 200 ALL,
< 124 174 13 74 9
26234 1340 199314 30618 1137 50688 96 200 ALL
x 86 g zl 37 9 :
262238 1180 38603 35088 428 20543 £8 200 ALL
: 48 20 31 23 10
CORPRECZTIONS
TEMP J9Ar . 37Ar ~mmw—_X-darivea---- -~—=Ca~dexivad-——— ZIl-der Initial
°c decay Dacay 40Arx :BAy 17Ar I9Ar 38Ar I6Ar I6Ar J8ar
1100 3 22608 145 343 0 25 1 10 o] 171
1100 70 190358 1118 2630 0 208 10 82 =0 17
1240 86 229909 el 3210 Q 251 12 98 -9 13
1340 32 82634 518 1218 0 90 4 is -Q 11
1380 13 33519 199 470 0 17 2 14 -9 8
All values 1n counts, corrected for mass discriminaticn
- precision
TEMP & TOT RAD APP APP F AGE intra~- Lintra- inter-
C 3%Ar  YIELD K/ca  K/ct (Ma) sample rackage package
A 1100 4.4 17.0 .38 81 2.163 7.26 .15 .21 .21
B 1100 33.4  93.6 .13 0 1.974  6.63 + .03 .05 .06
C 1240 40.8 95.8 L33 o] 1.938 6.51 = . G4 .08 .06
D 1340 5.4 90.9 .38 0 1.993 6.69 2 .10 .40 .11
€ 1380 5.0 85.3 .34 0 2.149 7.22 = .29 .29 .29
Total gas K/Ca = -3

Precigiong are 1 sigma, maasdred in Ma,

J = 0.001865 * 0.50% (intra-package) = 0,50% (inter-package)
Trap current factors~ 40: 5.64 100: 2.62 200: )

Manifold factors- ALL: 1 SPLIT ): 4.2 SPLIT 2: 17.64 SPLIT 2: 74.09

EALL: 2.26 ESPLIT 1: 9.49 ESPLIT 2: 39.87
Sensitivity = 1.344E-17 3 Reproducibllity =77.25 Detaccion
Data reduced asmuming initisl 40/36 = 298.50 = 0.00
Ca-facrorg: 3637=2,6E-0421,7E-06 3837=3.2E-0522.4E-07 31937=6,7E-04%1.7E-06
K-factors: 13739=0.0E+00%£2.22-03 3839=1,3E-0222.4E-04 4039=5,75-03£4.0E=03

Measured 40/36 acm = 297.2 =.5

limaz = 40 counts



v 04/05/952 .3:06136

13 Apr 1992 2-90~-8~Z21A PLAGIOCLASE #79-82RD76

L

L

K-30-8-21A
SITE 90-7
PLAGIOCLASE

PLATEAU AGE = 6.98 + 0.05 Ma
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Point E deleted;

4 pointa regreassed out of S includes 94 % of 39Ar

Mean X = L.2S7E+00 Mean Y = .164E-02 Slope = -.681E-02 + .574E-04
36/40 = .332E-02 + .1B87E-04 39,40 = ,S510E+00 + ,284E-02
Fit paramaeters: SUMS = 2,92 MSWD = 1.468

40Ar/36Ar = 301.22 + 1.7 F=1.961 « ,011 AGE = 6.58 + .05 Ma

K-G0-8-21A
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RAW DATA

FILE TEMP 40AX 39Ar 38Ar 37Ar 36AY TRAP MANTIFOL
* CURRENT OPTION
26240 450 121762 31648 1111 31 201 200 ALL
+ 17 20 8 6 4

* 36Ar peak values less than 50 are means those above 50 are from linear
regressions

CORRECTTIONS

TEMP 39Ar 37Ar ~===-K-derived===« -===-Ca=-derived---- Cl-der Initial
°C Decay Decay 10Ar 38Ar 37Ar 39Ar 38Ar 36Ar 36Ar 38Ar
+50 11 51 180 425 0 ¢} 0 0 0 28

All values 1in counts, corrected for mass discrimination

precision

TEMP % TOT RAD APP APP F AGE intra- intra- inter
C 39Ar YIELD K/Ca K/cl (Ma) sample package packs
A 450 100.0 51.0 202.17 106 1.958 6.58 + «12 .12 .13
Total gas K/Ca = 202.2
Pracisions are 1 sigma, measured in Ma. Measured 40/36 atm = 296.5 +.5

J = 0.001865 + 0.25% (intra-package) + 0.50% (inter-package)
Trap current factors- 40: 5.66 100: 2.62 200: 1
Manifold factors- ALL: 1 SPLIT 1: 3.3 SPLIT 2: 10.89%9 SPLIT 3: 35.937
EALL: 2 ESPLIT 1: 6.6 ESPLIT 2: 21.78
Sensitivity = 1.000E-17 % Reproducibility = .25 Detection limit = 40 count
Data reduced assuming initial 40/36 = 295,50 + 0.00
Ca-factors: 3637=2.6E-04+1.7E-06 3837=3.2E-05+2.4E-07 3937=6.7E-04+3.7E-06
K-factors: 3739=0.0E+00+2.2E-03 3839=1.3E-02+2.4E-04 4039=5.7E-03+4.0E-03

== == ==

J = 0.001865 + 0.25% SAMPLE WT = 0.0106 g
Initial & Potassiun Chlorine Calcium
TEMP radiogenic derived derived derived Initial AGE* *ok
C 40AY 39Ar 38Ar 37Ar 36Ar in Ma
450 1.216E~12 3.169E~13 7.263E~15 8,150E-16 2.015E-15 6.58 + 1

Note: all gas guantities are in moles. No blank correction.
*  Ages calculated assuming initial 88Ar/36Ar = 295.5 + 0
** l1-sigma precision estimates are for intra-sample reproducibility.

* % 1-sigma precision estimates for plateaux are for intra-irradiation packa
reproducibility.

**% below detection limit

v 02/05/91
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