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The Boorum & Pease® Quality Guarantee

The materials and craftsmanship that went into this product are of the finest quality. The pages
are thread sewn, meaning they’re bound to stay bound. The inks are moisture resistant and will
not smear. And the uniform quality of the paper assures consistent rulings, excellent writing

surface and erasability. If, at any time during normal use, this product does not perform to your
expectations, we will replace it free of charge. Simply write to us:
Boorum & Pease Company
71 Clinton Road, Garden City, NY 11530
Attn: Marketing Services
Any correspondence should include the code number printed at the bottom of this page as well as
the book title stamped at the bottom of the spine.
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One Good Book Deserves Many Others.

Look for the complete line of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized
Book Program, contact your office products dealer. See back cover for other books in this series.

o Made in U.S.A.
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The Boorum & Pease® Quality Guarantee

The materials and craftsmanship that went into this product are of the finest. quality. The pages
are thread sewn, meaning they’re bound to stay bound. The inks are moisture resistant and will ~
not smear. And the uniform quality of the paper assures consistent rulings, excellent writing
surface and erasability. If, at any time during normal use, this product does not perform to your
expectations, we will replace it free of charge. Simply write to us:
Boorum & Pease Company
71 Clinton Road, Garden City, NY 11530
Attn: Marketing Services
Any correspondence should include the code number printed at the bottom of this page as well as
the book title stamped at the bottom of the spine.
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Look for the complete linie of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized
Book Program, contact.your office products dealer. See back cover for other books in this series.
Made in U.S.A.
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— Attached are new versions of the two data sheets of YM area water chem. — (\ A ﬂ ﬁl% Ao )"“"’ /fl /r“”"" /% g pci
- The lat-long areas are the same as before: . o . / Uiz
— e . —Qzﬂ/ {/:Hﬁ d%:&ré@( fn CHWRA "’MW/
- ym 1g_ed.xls 36.6 to 37.2, 116.1 to 116.8 T A / . '
I , e #(2l (0 04¢) oA |80 UM .
sm 3 to 37, 116.37 to 116.6

ym _sm_ed.xls 6.67 . 116. — \Q 42\& /ﬁ . ) Z#—/Z /
—— _— : Qﬁ*’? SN R'é{( ' (s h
—— T edited the data in the following ways: m::r Mﬁdl s @,.j/& /mm Qé ‘»/e A gye,ﬂ/tnfﬁau i A )2,
e — 1. Entries with little or no chemical data were excluded. e :
— e . B Ty T ol pake sulsanply, § o A

(21. g;r;sgexfiilgno temperature were excluded. This is because I want to - A ? . Pty Q LW fh ﬁ./ é//n / / 2/ / G'D)

o) . T —
— | i /A L el Ty ARD o Aégxmmév

3. Redundancies were excluded; Perfect et al. didn't catch them all. ; /}T S M R P q/{' S LT . =+

These often took the form of one record having rounded-off values TTT— — e '7&37* r*ﬂﬂ/é é ‘F _@F ca j& okg
— compared to another. There are still some very suspicious possible //)// ,‘nm M SN - ¥ S VL L.

- 5. I added aluminum values from Young (1972) and White (1979).

redundancies; if data were very similar with only a few differences, I
nevertheless kept them separate.

4. Where it was clear that separate lines contained major and trace-
element data from the same water sample, I combined them.

I added
one entire entry from White (Upper Indian Spring; 11S/46-26bbb) that had
been omitted.

6. I added analyses from Daniels et al. (1982) for J-13, UE25b-1, UE29a-
2, and USW H-1. For all of these, I had to estimate temperatures,
either from other analyses or from the gradients shown in the SCP,
Figure 4-13. All the added entries are so noted with my name in the
Comments column.

Refs.

Daniels et al. (1982) Summary Report..., LA-9328-MS

White (1979) Geochem...Oasis Valley, USGS Prof Pap 712-E
Young (1972) Water Supply...NTS, USGS Water-Supply Paper 1938
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Notes to accompany two University of Texas invoices titled “Invoice for Isotope Clean
Laboratory Analytical Services Acct. 18-0008-62,” dated August 30, 2000, and September
13, 2000.

David Pickett \ { /0 °
September 14, 2000 1 u/ | .
Supplied Data - r dx

/
The attached hard copy of Microsoft Excel file “Sep 11 2000 Age_datal.xls” shows the data
obtained by the invoiced analyses. The Excel file resides on the personal computer in David
Pickett’s office, Room A217 of Building 189. Sample preparation performed at CNWRA is
documented in notebook # 127. 'l -

Data Quality _ / ?Q &J “I ‘(/o

Also attached is a statement provided by the University of Texas describing anélﬁical
procedures and data quality assurance measures. As noted on the first page, the discussion is

. excerpted from an unpublished article and so should not be circulated publicly. A final published
‘version will be supplied later. Notable features of the methodology are:

- The procedure is based on established methods accepted in the geochemistry community,
using equipment commonly employed, such as the Finnigan-MAT thermal ionization
mass spectrometer.

- U and Th concentrations are obtained using solutions traceable to standard reference
materials.

- Procedural blank U and Th levels-are negligible.

- The discussion in the first paragraph of page 3 concerns age corrections and refers to
specific samples from another University of Texas project. The discussion of corrections
. for initial 2°Th/*?Th is not directly applicable to data quality, because CNWRA will
perform its own correction calculations.

T Accuracy of U and Th isotope ratios are established with reference to standard reference

materials, interlaboratory standards, and age determinations. Some of the cited references
contain further data relevant to accuracy (for example, as discussed in the section on
“B35.-B1Pa Analysis™). The complete reference list will be supplied later with the
published article.

Blind Replicates

Blind replicates were not supplied to the vendor because of the time and expense involved in
each sample analysis. Three blind replicates were supplied in an earlier set of 34 related analyses
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10N measuremen

provided by the same vendor. These analyses involved U and Th concentrat

same tracer solutions, chemical separation procedures, and equipment used in the new work. As

the attached table shows, U and Th concentrations and U/Th ratios were repeated to within five
percent. This is an acceptable level of reproducibility, considering that no special effort was made

to homogenize the powders prior to taking the replicate splits. These results demonstrate the

which form a major part of the analyses performed in the new work. These analyses involve the
reliability of the laboratory’s U and Th measureéments.
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‘Materials Preparation Center at Ames Laboratory, Iowa, respectively. U and Th were co-

0.8%o0; n=73). Applying this range of fractionation values to the Th isotope measurements has a -

Methodology of uranium-thorium isotope measurements at the University of Texas at Adstin

Note: The description of methods and data for blanks and isotopic standards presented below are
excerpted from a manuscript by Musgrove et al., currently under peer review at the Geological

Society of America Bulletin. This is being provided at the request of SWRI, and is not to be
circulated or copied. A final copy of the complete manuscript will be provided to SWRI when

accepted for publication, at which time this document is to be returned to the University of Texas

at Austin.

Chemical Separation

Chemical separation procedures followed those detailed in Edwards (1988), Edwards et

al. (1987, 1993), and Cheng et al. (2000). Samples were dissolved in concentrated HNO;, then

spiked with *°Th and mixed #°U - 26y ®uz B6U) tracers. U and Th tracer solutions were

calibrated using gravimetric solutions of New Brunswick Laboratories (NBL) Standard

Reference Material 112-A (formerly NBS U960) and purified Th metal prepared by the Standard

precipitated from the mixed sample-tracer solutions with FeOH; and purified by ion-exchange

chemistry. A two-column separation (750 uL and 160 uL) was performed using Bio-Rad anion

exchange resin AG1 X8, 100-200 mesh. Yields are approximately 90% for both U and Th.

Total procedural blanks (chemistry plus filament loading) are < 4.0 pg for U and < 2.0 pg for Th.

Mass Spectrometry

Uranium and Th isotopic analyses were conducted at UT using a Finnigan-MAT 261

thermal ionization mass spectrometer (TIMS) upgraded with an jon-counting detection system

using a MasCom secondary electron multiplier (SEM). Uranium and Th separates were loaded _

onto zone-reﬁned Re filaments (pre-screened for Th content) with colloidal graphite and run in

single filament configuration. Ionization efficiencies for Th average 0.4 %o. Instrumental

fractionation of U isotopes is corrected using the 2*U/2%U ratio of the tracer. The range of

fractionation values observed for U measurements is o = -3.2%o to +1.5%o per AMU (mean = -

1

'negligible effect relative to the énalyticalyﬁncertainty. In addition, the change in Th isotope
ratios during the course of an analysis is less than the analytical uncertainty. Thus, thorium -
isotope ratio measurements are not normalized for instrumental fractionation.

Abundance sensitivity (tail at mass 237/peak at mass 238) varied within the range 0.6 to
1.1 ppm during the course of this study. To constrain the effects of tailing from the large 2*U
and 2*Th peaks, baselines in the U and Th mass range were profiled in detail under varying run
conditions. Forthe U @ass spectrum from 232.5 to 237, the shape of the background between’
adjacent background positioné follows a linear model, and allows precise interpolation and
extrapolation of backgrounds from measurements at 233.5, 234.4, and 235.5. Based on similar
analysis of the Th mass spectrum, backgrounds are measured at 229.5.

Mass bias in the SEM was determined (following Cheng et al., 2000) to be 0.1  0.6%o
and 0.1  0.2%o per AMU (lower mass is over-counted), respectively, for the two SEMs used
during the course of this study. Normalization for U fractionation also accoﬁnfs for mass bias
and consequently a mass biaé correction is applied only to Th measurements (Cheng et al.,
2000). The effects of dead time and intensity bias were calibrated by measurements on isotopic
standards over a range of ion beam intensities, and a correction for these effects an5 made to all
measurements. The uncertainties associated with the corrections for instrumental fractionation,
analytical blanks, backgrounds, mass bias, intensity bias and dead time are small compared with
the overall analytical uncertainty on U and Th isotope ratio measurements.

Ages are calculated using the 2°Th/*®U decay equation for élosed U-Th systems

(Broecker, 1963):

230 234
-EB—TE] = 1 —\e"’lmxT + I: zssU] _ 1 X [__ALJ X (1 — e"("‘zm"ﬁu)‘T) .
U Act ‘ U Act ’1230 "2134
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[P Th/8U] o indicates the activity ratio and “T” is the **°Th age. Values for Aaz0, Azsar|
and Az33 used are 9.1577x10° y! (Cheng et al., 2000), 2.8263x10° y! (Cheng et al., 2000), and
1.55 125x10“'° y" (Jaffey etal., 1971) respectively. The 2°Th ages and uncertainties include
analytical errors (which are between + 0.4 and 1% for all except five samples) as discussed
above, and corrections for initial 20Th abundance at the time of calcite growth. Age corrections
for initial *°Th were caléulated ﬁsing a éamplé’s measured 2**Th concentration and an assumed
initial 2°Th/*2Th value éf 1.5 (£1.5) x 10°°. This value is larger and is a more conservative
estimate of iniﬁal BOTh/%2Th than the commonly used ratio of 4.4 (+ 4.4) x 10 (the value for a
material at secular equilibrium with an average crustal 22Th/?*U value of 3.8, e.g., Banneret al,,
1991; Dorale et al., 1998). The 1.5 & 1.5)x 107 value is constrained by the age-s and

stratigraphic order of neighboring samples. The corrections to a sample’s 2*°Th age and its
associated uncertainty for initial >°*Th/22Th are smaller than the analytical errors for most
samples. Sample ISS2-H-n is the most notable exception, with an error of 5%, because of the
very high mTh content of this sémple. The uncertainty in 2°Th age that is introduced by the
uncertainty in the initial 23°Th/23:2Th value is greater for éamples with high 2_32Th contents and for
younger samples (e.g., CWN 4-11), for which the fractional error in age introduced by the
corrécftion may be large compared to the amount of radiogenic 20Th, Analysis of modern
speleothem calcite, the insoluble residues of speleothem calcite, and modern cave drip waters
will place niore rigorous constraints on initial 2°Th/**2Th values,

NBL Standaid Reference Material 112-A was used as a U standard.‘ Uranium isotope

compositions are reported as §2*U in per mil notation:

&89 = '{[(234U/238U) /(234U/238U)eq] -1} x 10°

: (234U/238U)ecl is the atomic ratio at secular equilibrium and is equal to Az3s/Az34. Note that our

524y values are calculated with a newly determined Az34 value (Cheng et al., 2000), which gives -

3

25

a 82U value about 3 per mil lower (for materials close to secular equiiibrium) than values
calculated using earlier‘decay constant values (e.g., those used in Edwards et al., 1987). Thirty-
three measurements over the three-year course of this study yield a mean §**U value of -37.0 +
3.2 %o (error = external 2c). This compares with values reported from the University of
Mimeso;a of -37.1 £ 1.2 %o (n=8, error = external 2o, Edwards et al., 1993, recalculated with the
Cheng et al. (2000) A234 value) and -36.9 % 2.1 %o (n=21, error = external 20, Cheng etal,, -
2000). In terms of accuracy, the UT value is in agreeﬁent with the true isotopic value of NBL-
1122 (-36.9 % 1.7, 20mean of 21 measurements plus systematic errors; Cheng et al., 2000) and is
also in agreement within error with values reported by other laboratories (e.g., Chen et al., 1986;

Goldstein et al., 1991; Stirling et al., 1995).

B5y . Blpy Analysis
In order to test the accuracy of the 2*°Th ages, six additional samples were analyzed for

both 2°Th ages and 'Pa ages at UM. The combined **'Pa and Z°Th systems provides two

independent chronometers, analogous to those of the U-Pb system, which can potentially be used -

to constrain diagenetic alteration (Edwards et al, 1997; Cheng et al., 1998). %'Pa ages are based
on the radioactive decay of 2*°U to **'Pa (half-life = 32,760; Robert et al., 1969). The »*!Pa age

equation is (Ku, 1968):

[.mﬂ] =1~ e“m"T
235
U Act

Samples ahailyzed- for U-Pa were also analyzed for U-Th at UM so that comparisons between the

dating systems could be made on the same solution. Pa procedures are those of Pickett et al.

(1994) modified as described by Edwards et al. (1997). U-Th analyses are modifications of

4
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those of Edwards et al. (1987) and are described in Edwards et al. (1993) and Cheng et al.
(2000). Calcite samples of approximately three grams were dissolved and aliquoted into two
fractions, one for Pa analysis and one for U-Th analysis. The Pa aliquot was spiked with a **Pa
tracer milked from a solution of 2’Np. The Pa, U, and Th fractions were isélated by Fe(OH);
co-i)recipitation and ion exchange chemistry and run on a Finnigan MAT 262-RPQ TIMS. Pa
and Th were run on single zone-reﬁne_d rhenium filaments with colloidal graphite. Uranium was

run using double rhenium filaments without graphite,

27

sample# CNWRA Uppb  %dif Thppb ~ %dif  ThU % diff
NOPI-#-F
N99-5  24-SEP1 30800 927 0.030097
N99-22 24-SEP1rep ' 29300 4.9 924 -0.3 0.031536 48
N99-9  164-SEP1 34600 20700 0.598266
N99-21 164-SEP1rep ~ 34800 06 21900 58 0.62931 52
N99-31  306-SEP1 461000 643 0.001395
N99-37 306-SEP1rep 479000 3.9 666 36 0.00139 0.4
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Removal of Allquots from Nopal Rock Powder Samples for Stable ) ____ CNWRA ' SMu Target mass (g) of  Actual mass (g) of

| ISOtope Analyses Sample ID Sample ID aliquot sentto SMU i 1t to S
quot sent to SMU
,, | NOPI-12-SEP1 NO5-1 0.25 O 4,
f Task initially assigned to: Bradley Werling by David Pickett } T o 7 8
|
‘ : ; . NOPI-19-SEP1-P N05-2 0.4 )
1[""”‘““""“‘““"’ Objectives:  To characterize Nopal rock powder samples by the following stable 3 ' ’EC???
e isotope analyses: oxygen isotope of silicates and oxygen and carbon . . NOPI-19-SEP?2 NO5- _
: isotope of carbonates. D 053 03 & 30 75
| o | NOPI-24-SEP1 ;
Samples:  Nopal I rock powder samples provided by David Pickett (172/ 13-30) “ 24-SEP1 N05-4 0.26 . ﬂz & 3 é
Equipment: Mettler Electronic Balance Model AE240, Serial Number 101237 “ NOPI-24-SEP1 replicate N05-13 0.26 O 2650
Supplies: =~ Weighing Paper [ NOPI-24-SEP2 NOS-5 0.15 & 1510
: 2.5 mL polyethylene sample vials - ' ' _
Parafilm S NOPI-29-SEP1 N05-6 a ¥ 0. 503Y
| Bus : | . soue e aver
Procedure: Yy 7-08 | | NOPI-29-SEP2 o NO5-7 02l ) 6,130
Fifty-five aliquots were taken. Eight of these were replicates. Ne sample IDs were L v NOPI-164-SEP1 NO05-8 0.5 O, 3’07‘7‘
assigned to these aliquots. The legend that relates the CNWRA gample ID with the SMU ‘ '
aliquot sample ID is found in 172/85-87. The target and actual 'hquot masses are also- ‘ NOPI-164-SEP1 replicate NO05-36 0.5 O, 5—60 7
found in 172/85-87. The ahquot mass varied because the massfof the parent sample _ .
varied. > In some cases the entire | , NOPI-164-SEP2 NO5-9 05 9,307 /
parent sample was used for the aliquot. These cases were indicated by the word “all” in 4 o :
the third column (Target mass (g) of aliquot sent to SMU) found on 172/85-87. ] NOPI-164-SEP3 NO5-10 05 o, 5 7 67 5_;
A piece of weighing paper was folded in half, opened back up, and placed on the pan of . 1 ' B NOP-H 64-SEP4 - > @
the balance. The balance was tared. The appropriate mass of sample was carefully poured F """ NO5-11 0.2 {q“ (2D 7
from the original sample container onto the weighing paper. The mass was recorded on i 1RA. - :
172/85-87. The aliquot was carefully poured into a prelabled sample vial. This vial was » NOPI-166-SEP1-P NO5-12 al O‘ & ﬁlj
capped and sealed with parafilm. _ ' .
PP P NOPI-166-SEP2 NO5-14 0.3-Call > ST
quq(\’ Mass Lo Calance ¢ ‘/\qllwqc Z 29:.390 l q B .:'\"3'3"179 -SEP1-PB NO5-15 all - [O7L/
w‘. (s 2ol ————iNoPiesE. oss 0s4a([) 00946
i oAC — t A KR
! . ‘ . NOPI-436-L1-SEP2 NO5-18 0.5 2519 L]'
/ Te vide av et ‘ : | o
];ﬁ 9 Fﬁe’k messes ’ ?f‘o 4 1 7, NOPI-436-L1-SEP3 . No5-19 , 0.3 O, 2__<]<7 /
T NGO




,I QTG 0F  conT Bl JIOUNE oS coNT_ HAW

’W gzwg:tlon e ' SN»IUY T.a rget mass (%)N(I)JJ Ma:zrfszoofS?/:ilﬂuot - ‘ gm sgﬂon of Table _ SMU » Tgrget mass (g) of Mass (Q) of. aliquot m
i.),,,..,.____" Sample D g g g oy ‘,Savmple ID aliquot sent to gt - Sarnpl |p B Gy SAMPIE 1D aliquot sentto SMU - sentto SMU I
| NOPI-436-L1-SEP4 N05-20 “ all o 1789 NOPIG06.SEP2 —_— o ©. 4O L) —
I! NOPI-436-12-SEP2 NO5-22 | ol o513 NOPI-306-SEP2 replicate N05-63 0.4 I Holo

l  NOPL436-L2:SEP3 Nos23 04 @19 NOPI-306-SEP3 NO5-45 03 O, 3015

,H NOPI-436-L2-SEP3 replicate Nos40 0.4 9,5 ‘1 g7/ NOPI-306-SEP4 NO5-46 all A N350

. NOPI-436-L2-SEP4 | N05-24 all 3, 1060 NOPIL434.SEP2 NO5.48 02 O, Q01

4\'  NOPI-499-L2-SEP2 | N05-26 o2 O, 219  NOPIA34.SEPS  Nosso C o0s & 500 Y —
]H " NOPI-499-L2-SER3 NOS-27 all 0.0 31O ‘ NOPI-434-SEP4 NO5-51 all N6 :
‘% NOPL499-L2-SEP4 N05-28 all O, |83 NOPI-501-W NO5-52 0.2 O A0 7 ____m
Eﬂ NOPI-499-L3-SEP2 N05-30 0.5 o, L/ 93] NOP|;501-G-SEP1 NOB.53 02 o120 —
EP} NOPI-499-L3-SEP2 replicate N05-62 | o.sv(th o942 NOPI501.G.SEP2 | NO5.54 05 0,500 5 _____
L“  NOPI-499-L3-SEP3 NO5-31 0.3 O, 302 5 NOP|'€501-G-SEP2 epioate ‘s . o, 5009 | —
ﬁﬂ NOPI-499-L3-SEP4 | ‘ NO05-32 P all O, |6 3 l 4" NoP|-501-G-SEP3 NO05-55 0.2-('q( 2) o, [87 4 . :
!{;l Né‘Pms'U'SEPZ (N8 02 o, | 790 NOPI-501-G-SEP4 N05-56 0.2 A 2059 _—
';" NOPI.305.L1-SEP3 N05-35 0.2 O, lc_:] 37 | NOPI456.SEP? NOS5.58 os &,399 [/ j:
Ea NOPI-305-L1-SEP4 N05-37 all O |36 - NI-458»V-SEP2 replcate NOB.49 " oa O, 40 I ___,
f . NOPI-305-L2-SEP2 " N05-39 0.4 O LfO [ 7 F .‘N‘Q:§|,453-SER3WW NO5-59 | 0.4 O Yo L/7 | :
’ NOPI-305-L2-SEP2 replicate N05-60 0.4 - v.Hoog - R | . nosst . oy 19 5 :
_-—-—-—--~‘NF:’~I-$05-L2-SEP3 |  NO5-41 0.3 0. 300p g e ' | ‘
| NOP!-305-L2-SEP4 . Nesd2 o - O, L IO 'Q\ 38 — — e

N
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Colomn 2 (1T 1 /8%- «? 7. ) bey Soume b el wnHm B Shipping of Nopal Rock Powder Samples for Stable Isotope Analyses
campmedty relding the "lmje*m«z{x +o Ale -
agelva ‘ MG T < ' -4 Task initially assigned to: Bradley Werling by David Pickett
= P ' : Objectives: To characterize Nopal rock powder samples by the following stable =~
ot é 5% [ he eu” H\c/ m’qj 3 fq[/ ) ’H,‘Cp;f ' isotope analyses: oxygen isotope of silicates and oxygen and carbon
ﬂQf eﬂ;\/ My Nﬁ WGy Jsed = vtt[ 'ﬂ; e ac o . isotope of carbonates. |
ma 55 pas [ess "f’l}kn The {?ﬁ Fmesy Samol 55 Nooal Irock bomd los from 172/84-88
> 55— o for) ,[g pMos - amples: opal I rock powder samples from -
See No5-7 9] ey ”) NS~ lt/‘ 5- 62 47 samples were aliquots from unique Nopal I samples ——
< nCl N5 "5,( - 8 samples were replicates selected from the 47 uniques samples. I
For l lfamr‘ M 05- "63 1+ he ’{% I‘q(l( Mess o [ /c(/ Purchase Requisitions: PR # 05025169 for the carbon and oxygen isotope analyses |
, . of carbonates and
%f 2l € the .Pﬂrf Mt'[, S’QMD/ €. 7_&& e J ( / WJIWL 4 . . PR # 05025190 for the oxygen isotope analyses of silicates [:
WS "hLem +s bo-d’k %015:}' “ih‘l S"’DID " ‘ »
e TR N I P 2 e Synopsis:
3 These analyses were divided between two purchase requisitions (PRs). This should help -
= o - ~ streamline the payment process for us since the two analyses are expected to be I
oSN one—2S & ,,A tho b-lo-e5 2 ULV/ completed within different timeframes. Using two PRs allows us to treat the carbonate
N and silicate analyses independently. We can send payment for each PR after we receive
\ ) ' the results. If both analyses were on a single PR, we could not make payment until —
\ ‘ - sample results for both analyses were received. e —
\ , " At the request of The Stable Isotope Laboratory at SMU, a sample submittal form was U
\ o ' included in the package with the samples. A copy of this form is included as part of this
- * entry: Information on this form included SMU sample ID, sample type, estimated % ——
\ = : ‘ + silicate, and mass. The legend that relates SMU sample ID to CNWRA, sample IDis .
w L ' » ' | found on 172/85-87. The Stable Isotope Laboratoery is net on the ASL 50ap procurement !
\U\_ s ' plan was 1ncluded as an attachment to each PR Do % .
— _ . - , . NN L —
\J . ; : Rl
\2’ ' : o \
\ w\
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{4 Sample Submittal Form for Stable Isotope Laboratory L P ' ‘
: ! , H4r ol i : ‘ ’ '!
i | L _ | | A EEm— — SMu ' Estmated = Mass (g) |
Analyses requested: ~ carbon and oxygen isotope analyses of carbonates (PR # 05025169) _ Sample ID Sample type % silicate provided g
and oxygen isotope analyses of silicates (PR # 05025190) ' NO5-45 caliche 38 0.3015 |
' -"‘““*4’ N0b-46 caliche 39 0.1356
Name: David Pickett NO5-48 ' caliche 7 0.20'f~8
_Address: CNWRA, Southwest Ressearch Institute » N05-49 caliche 98 0.4011 .
6220 Culebra Road , N05-50 - caliche 9 0.5004 |
San Antonio, TX 78238-5166 SO \ NO5-51 caliche 11 64 |
' Phone: (210) 522-5582 | S ’ N05-52 calcite <4 8_';82;
Fax: (210) 522-5155 NO5-53 calcite 2 02120 |
N05-54 calcite 2 0.5008
SMU _ Estimated Mass (g) \ N05-55 calcite 2 0.1874 |
Sample ID Sample type % silicate provided T N05-56 calcite 2 0_2039
N05-01 calcite 5 0.2518 ‘ N05-58 caliche 99 0.3994
NO5-02 ~ calcite 6 0.3998 ; NO5-59 caliche 99 0.4047
N05-03 calcite 8 0.3075 T - NO5-60 caliche 24 0.4008
NO05-04 calcite ) 4 0.2636 EEEE—— N05:61 caliche 99 0.1258
N05-05 calcite . 6 0.1510 ' NO5-62 caliche - 84 0.4942
NO5-06 calcite 4 0.5034 ok ' - NO5-63 caliche 38 . 0.4010
N05-07 calcite 6 0.1310 T —— | NO5-64 calcite 2 0.5009
N05-08 calcite - 57 0.5044 S 1 o S o
N05-09 calcite 57 0.5031 g ’ | ' o
NO5-10 calcite 57 0.5485 D
NO5-11 calcite 36 0.1287 S — ‘
NO5-12 calcite 7 0.2553 S 20 VL 2oos”  BAN
NO05-14 calcite : 8 0.2799 : i .
'N05-15 calcite 13 0.1074 x e —
'NO5-16 calcite 13 0.0946 o l hq,/(qu A Bolavce. Tavael> Po.coala
NO05-18 caliche 18 0.5194 C - J v W,
NO05-19 caliche 15 0.2991 o
‘N05-20 caliche 12 0.1780 . M syt B day = 20,000
N05-22 caliche 23 0.1518 R . R > j
N05-23 caliche 20 0.4192 ! - : 4 ;
N05-24 caliche 19 0.1060 ' emé 6-6'\t:(<au L= 201030 da
N05-26 caliche 30 0.2119 | \ ~_ </ <<
N05-27 caliche 29 0.0820 \
N05-28 caliche 30 0.1688
'N05-30 caliche 34 0.4931 T~
'N05-31 caliche ~ 34 0.3021 : _ :
N05-32 caliche 35 0.1681 _ : — SR—— .
NO05-34 caliche 25 0.1990 o - - T~ )~
: ‘NO05-35 caliche . 25 0.1987 } <O
N05-36 calcite 55 0.5009 o — \ T
s NO05-37 caliche 25 0.1362 ' B , X Z:. —
. NO5-39 caliche 25 0.4017 I %
~ _N05-40 caliche 19. 0.3987 e - :
. NO541 - ocalohe 21 - 03006 | SR | o T~_
N05-42 3 18.. ~  0.1202 D { \
-N05-44 38  0.4041 BN - - —— 4 \
! - ‘
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——— Removal of Aliquots from Nopal Rock Powder Samples for Stable1 - =
A— P . Isotope Analyses '_ _s | - Note: sample NOPI-166-Sepl needs to be powdered before analyses. SMU will be | |
. / , ‘ 1nformed and SMU will perform the powdenng task.
\————— Task initially assigned to: Bradley Werling by David Pickett '
; Objeétives: To characterize Nopal rock powder samples by the following stable . : v B Aygmenting aliquots for purchace requisitions 05025169 and 05025190. I
isotope analyses: oxygen isotope of silicates and oxygen and carbon  « -. i '
isotope of carbonates T Y - CNWRA SMU Target Mass (g) of Actual Mass (g) of ——
. 2 B Sample ID Sample ID aliquot sent to SMU aliquot sent to SMU
M Background: Previously (172/84-91), 55 Nopal rock powder samples were sent to SMU - NOPI-12-Sep1 NO5-1B all 0, 1,’ ] 3 O N
|, for silicate and carbonate analyses. A sufficient amount of material was _g o
uk  not initially sent for several samples. David opted to send additional i . NOPI-24 Sep1 NO5-4B all 2, LfO Cz l e

, material for two of these samples. The analyses of these two samples
(NOPI-12-Sepl and NOPI-24-Sep1) will be conducted under the previous

|‘ purchase requisitions. The aliquot collection will be documented in this A

entry. Some missing Nopal rock powder samples were also located after

. New aliguots for new purchase requisitions (PR #s not available at this time)

}' ' the initial samples were sent (172/84-91). David opted to have 10 of these |
“ ' new samples analyzed, so new aliquots and purchase requisitions were * . — [ ‘ CNWRA SMU Target Mass (g) of Actual Mass'(g) of I—
. prepared for these 10 samples. This work will also be documented in th1s : - Sample ID Sample ID  aliquot sentto SMU  aliquot sent to SMU
’, » entry. . ' '
i ' NOPI-166-Sep1 NO5-65 15 ;5’ y 79 —
h Samples: Nopal I rock powder samples provided by David Pickett (172/13-30) . : e
i _ . » NOPI-436-L1-Sep1 NO5-17 all ©.203 |
n o . . : a e
I Equipment: Mettler Electronic Balance Model AE240, Serial Number 101237 - »
1 < S NOPI-436-L2-Sepf NO5-21 all O.33dY —
—""Supplies: Weighing Paper * I ' ' ' .
~ NOPI-499-L2-Sep1 NO5-25 o
{ 2.5 mL polyethylene sample vials : 1 o -l O 7 L/ I c| —
; Parafilm L | NOPI-499-L3-Sept NO5-29 0.3 o.312Y
L ; : Al
v Procedure: T " | NOPI-305-L1-Sep1 NO5-33 - 0.2 9,206 —
) - ‘ ' ‘ | . : v .
b A total of twelve aliquots were taken. Two were to augment material previously sent }l NOPI-305-L.2-Sep1 NO5-38 0.2 2, A9353
! under purchase requisitions 05025169 and 05025190 (172/89-91). Ten were new aliquots R :
that required new purchase requisitions. The aliquots were labeled with SMU sample ’ B NOPI-306-Sepf NOS5-43 0.3 O ‘30 ,vg
IDs. The legend that relates the CNWRA sample ID with the SMU aliquot sample ID is , ‘1l . NOPI-434-Sep1 NO5-47 0.3 o é e
found in 172/93. The target and actual aliquot masses are also found in 172/93. The - | I P ' ' 3 3 7
, aliquot target masses were determined by David. If enough parent sample was not : ) | - NOPI-458-Sep1 NO5-57 all ' O ) 5 7{
available, David was contacted and any changes were recorded. : ' A '
A piece of we1ghing paper was folded in half, opened back up, and placed on the pan of —— V -

the balance. The balance was tared. The appropriate mass of sample was carefully poured ‘/J , - \ '

from the onglnal sample container onto the weighing paper. The mass was recorded on .. | By N &
‘ <

172/93. The aliguot was carefully poured into a prelabled sample vial. This vial was

capped and sealed with parafilm. | — — ‘ ‘ ,‘ . U

{ e , =
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* Shlpplng of Nopal Rock Powder Samples for Stable Isotope Analyqes f,
“«»—----——---—-~ ‘Task initially assigned to: Bradley Werling by David Pickett f

i
A‘
i

~Objectives: To characterize Nopal rock powder samples by the following stable
: isotope analyses: oxygen isotope of silicates and oxygen and carbon
isotope of carbonates. g
Samples: 12 Nopal I rock powder samples

2 samples (172/92-93) augmented material previously sent (172/84-91)
- 10 samples (172/92-93) were aliquots from new Nopal I samples

Purchase Requisitions:

The two “augment” samples fall under PR # 05025169 for the carbon and

R ERNR————

oxygen isotope analyses of carbonates and PR # 05025190 for the oxygen
isotope analyses of silicates

The 10 new samples are under PR # 05029563 for the carbon and oxygén
isotope analyses of carbonates and PR # 05029545 for the oxygen 1sotope
analyses of silicates . i

,’//

Syhopsis:

- The new analyses were divided between two purchase requisitions (PRs). This should
~ help streamline the payment process for us since the two analyses are expected to be '

completed within different timeframes. Using two PRs allows us to treat the carbonate,

and silicate analyses independently. We can send payment for each PR after we receive -

the results. If both analyses were on a single PR, we could not make payment until
sample results for both analyses were received.

At the request of The Stable Isotope Laboratory at SMU, a sample submittal form was
included in the package with the samples. A copy of this form is included as part of thig
entry. Information on this form included SMU sample ID, sample type, estimated % &
silicate, and mass. The legend that relates SMU sample ID to CNWRA sample ID is

.

Sample Submittal Form for Stable Isotope Laboratory ;’

Analyses requested:

carbon and oxygen isotope analyses of carbonates (pr # 05029563)
and oxygen isotope analyses of silicates (pr # 05029545)

e

—

_ found on 172/93. The Stable Isotope Laboratory is not on the ASL so a procurement plzin ;
was 1ncluded as an attach—ment to each PR.

Name: David Pickett ’
Address: CNWRA, Southwest Ressearch Institute
6220 Culebra Road
. San Antonio, TX 78238-5166 I
Phone: (210) 522-5582 I
“Fax: (210) 522-5155 L—-—»«
SMU Estimated Mass (g)
Sample ID Sample type % silicate provided o
_NO5-1B* calcite 5 0.4130
—
NO5-4B* calcite 4 0.4092 —
NO5-17 caliche 18 0.2031 |
NO5-21 caliche 28 0.3328
NO5-25 caliche 32 0.0741 —
NO5-29 caliche 33 0.3124
NO5-33 caliche 25 0.2026 o
: _ |
NO5-38 caliche 28 0.2033
NO5-43 caliche 38 0.3019
NO5-47 caliche 7 0.3367 —
., NO5-57 caliche 99 0.0895 )
: .. NO5-65 calcite 7 1. .
Kugmentmg allquots for samples from pr #s 05025190 and 05 51

.y
ve . e L 20

e et “

\

f/3/ /

s

\’
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