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Ancient packrat middens have been found at three localities

in the Marble Mountains of San Bernadino County, California.

All occur in the southern Mojave brittle bush - creosote bush

communities of dry, rocky slopes. The localities range

from I475 m . (l£60 ft.) to 890 m. (2920 ft.) elevation/Tixblc \\>,

The distribution of radiocarbon ages on the Marble Moun-

tains packrat middens is ideal for the study of the presettle-

ment vegetation of the Mojave Desert. Seven of the thirteen

macrofossil assemblages are of early Holocene age, between

ca. 11,000 B.F. and ca. 7800 B.P. (radiocarbon years before

present; ?igure 1, Table 1). Packrat midden and fossil pollen

data from throughout the Southwest show rapid change in plant

communities starting at about 11,000 B.P. (Van Devender and

Spaulding 19~9; Martin and Mehringer 1965; Mehringer 1967).

However, the present desert communities were not fully devel-

oped until ca. 7800 B.P. and perhaps later in some areas

(Van Devender 1977; Phillips 197^). The early Holocene was

a time of flux with changing climatic regimes and plant species

distributions. The fossil record from this period is of the

deveopment of deserts as we know them now.

Age Determination . I prefer to date a single extralocal

plant taxon from a fossil packrat midden whenever possible.

However, when dealing with desert assemblages it is often im-

possible to collect enough mass of a single taxon to radio-

carbon date. Hence, most of the dates from the Marble Mountains

middens are on undifferentiated twigs or packrat fecal pellets.



Table 1. Packrat midden sites and radiocarbon ages from

the Marble Mountains, southern Mojave Desert,

San Bernadino County, California.
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Figure 1. Radiocarbon age determinations on packrat midden

samples from the Garble Mountains. Ages are pre-

sented as a mean (dot) and one standard deviation

(verticle line) from the mean. There is no hori-

zontal scale. MM, Marble Mountains.
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A date of ll|65 + 85 B.P. (GX-6179) is on creosote bush from

the Marble Mts. 3 midden and a date of 8905 1 265 B.P. ( GX-

6188) is on Juninerus sp. from Marble Mts. 9(1)-,.

Multiple dating was performed to verify the ages of

two midden samples that have a high diversity and would figure

.strongly in paleoecological reconstructions. A sample of

miscellaneous twigs and Prunus fasciculata seeds from

Marble Mts. 5(1) yielded an age of 10,090-^ 380 B.P. (GX-

6182) and Neotoma feces from the same assemblage yielded

a contemporaneous age of 10,325 + 350 B.P. (GX-6I83). A

single age, averaged from these two values (Long and Rip-

peteau 19714- ) ^10, 210 ± 260 B.P.

A second replicate dating test on Marble Mts. 9 (Dp

demonstrated that the macrofossil assemblage was contami-

nated. Undifferentiated twigs from this sample yielded an

age of 10,550 ± 210 B.P. (GX-6189) while associated packrat

fecal pellets were dated at 7635+ 260 B.P. (GX-6190). The*

species list from MM. 9(l)
p

is presented (Table -I4.), but it.

is excluded from any further consideration. The Marble

Mts. 9(2) assemblage is also rejected. It contains extra-

local mesophytes (such as Ephedra cf. viridis , Artemisia

sec. Tridentatae, and Salvia mohavensis ) associated with a

mid-Holocene radiocarbon age ( 5520 + 190 3.P., GX-619D.

It is most unlikely that these plants persisted into the &

middle Holocene at this locality.

-?



The Southern Marble Mountains . Locality A is the Iron

Hat Mine area in the southern Marble Mountains, north of

Chambless and consists of three sites on xeric south and

southeast facing limestone slopes (Fig. 2) • Marble Mts. 1

and 3 a^e of late Holocene age, with radiocarbon dates of

3080 + 165 B.P. (GX-6177) and lij.65 ± 180 B.P. (GX-6179;

Table 1), respectively. These tv/o inacrofossil assemblages

are dominated by Larrea tridentata and Encelia farinosa ,

the most important plants in the modern community (Table 2).

e
Neither sample suggests apprciable change in the local plant

communities except, perhaps, a decrease in the importance
»

of Bebbia juncea in the last U4.OO years. Sorensen's indices

of similarity (IS; computed as 2c/A+B x 100; Mueller-Dombois

and Ellenberg 1971;) between perennials in the fossil assem-

blages and those occuring within 50 m. of the site (the releve)

are relatively high (Table 2; Pig. 3a).

Marble mts. 2, the third assemblage from Locality A, is

radiocarbon dated at 10,1+65 + 330 B.P. (GX-6176). It contains

a desertscrub assemblage domunated by Ephedra sp. and Lye 1 urn

sp. (perhaps Lvcium caH ^orni cum : Table 2). It lacks both

creosote bush and brittle bush as well as any woodland plants,

with the possible exception of Opuntia cf. polyacantha .

Pecords of similar age at low elevations throughout the South-

west contain juniper and other woodland species. The Marble

mts. 2 record is dominated by extralocal desert shrubs but is

singular in its lack of woodland plants. Xeric exposure, low

elevation, and limestone substrate mav account for their
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Figure 2. Locality A in the southern Marble Mountains.

A dolomitic limestone outlier is separated by

a massive thrust fault (black line) from the main

igneous complex of the Marble Mountains. A iso-

lated population of Salvia cf. funerea occurs on

these calcareous rocks.

*



r-A^mmmk

7
'

l?000 ISXX) 18000

J * i •

--"I

5 «.lO»fTBtS

40 FFF.T

/. L DATUM Of 1929

MAP »rCU»»C< S1ANOARDS

.,ORA0O B022S OR RtSTON VIRGINIA 22092
• rMBOLS IS AVAILABLE ON REQUEST

OUAORANGLE LOCATION

•

CADIZ, CALIF.
N3430—W11530/15

1956

AMS 285J ll-SERIES V795

7 ftl, '

*>qJ,



-7-

Table 2. Plants from Marble Mountains Locality A. Modern

plant species recorded in the releve (r) are to

the left, fossil occurences (m) are to the right.

Relative abundance classes are: S, very abundant;

I4., abundant; 3> common; 2, occassional; 1, rare;

Ql, one or two fragments, a possible contaminant;

x, an annual occur in.p; in the releve; 0, a peren-

nial occuring in the area, but greater than 50 m.

from the site. N, total number of species; Np ,

total number of perennials (excluding grasses);

IS, Sorensen's index of similarity between the

fossil assemblage and the releve from that site

(calculated with Np ).
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Figure 3a. The total number of perennials (N
p ) in the fossil

assemblages from Localities B and C are plotted

against the mean of the C ages for those assem-

blages.

3b. Sorensen's index of similarity (IS) between each

fossil assemblage and the releve from that site

is plotted against the radiocarbon age of that

assemblage.
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absence as well as the sites westerly geographic location,

in the intense Mojavean rainshadow.

Salvia cf. funerea is common on the limestone slopes of

Locality A, nearly 130 km. ( 80 mi.) southeast of its main

range in the Death Valley region. It is restricted to

limestone in the Iron Hat Mine area; an island of calcareous

substrate in a sea of igneous rock. Its presence in the

marble Mts. 2 assemblage implies that, while Larrea tri -

dentata and Encelia farinosa are post-Wisconsinan invaders

to this locality, Death Valley sage may have been present

here, perhaps as an isolated population, for considerably

longer.

The Northern Marble fountains . Ancient middens were

recovered from two localities in the northern Marble Mountains.

Locality B, east of the Brown Buttes, contains the Marble

Mts. l\. and $ sites at 890 m. (2920 ft.) elevation (Fig. Ij.).

The shelters occur in rhyolitic breccia at the head of west

and southwest facing talus slopes, ca. 30 m. above the al-

luvial fan. Nearby cliffs provide partial shade for what

would otherwise be a very xeric locality. The desertscrub

community in the vicinity is dominated by large numbers of

apparently young Encelia farinosa plants with occassional

Larrea tridentata , Ambrosia dumosa and Bebbia juncea (Table 3)»

Feral burro ( Equus a s i nu

s

) trails, bedding areas, and dung

piles are common near the head of the talus slopes, in the

shade of the cliffs.
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Figure L\.. Localities B and C in the northern Marble Mountains.

The Marble Mts. l|. and 5 sites (Locality B) occur

at the base of bedrock outcrops that form the walls

of a small rincon. The Marble Mts. 6, 7, and 9

sites (Locality C) occur within 12 m. CI4.O ft.) of

the ridge crest, at the top of steep, south facing

talus slopes.
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Table 3. Plants from .v.arble Mountains Locality B.

See Table 2 for a key to abbreviations and rela-

tive abundance values.

4
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Locality C, about 1.3 lenu southwest of Locality B, at

870 m. (26I4.O ft. ) elevation, is a rich source area for fossil

middens. The Marble Mts, 6, 7, and 9 sites occur at the

head of steep, south facing talus slopes, ca. 90 m. above

the alluvial fan (Fig. k) • The substrate is rhyolitie brec-

cia with Lncel j a farinosa as the dominant, while Larrea

trj dentata , Ambrosia dumosa , and Peucerhyllum schottii are

locally important. The Locality 13 and C habitats are simi-

lar and, although the latter is slighly more xeric, their

fossil records are treated together.

The paleoecological record from the northern Marble

Mountains sites is one of early Holocene mixed desertscrub

assemblages giving way to Encelia farinosa and Larrea tri -

dentata by ca. 7900 B.P. (Fig. 5). Salvia mohavensis ,

Brickellia sp., cf. Haplopappus laricifoljus , H. cuneatus ,

and Yucca schidi^era are the most common extralocal taxa

in four midden samples dating from ca. 30,200 B.P. to ca.

6900 B.P. (Fig. 5; Table I4.). Other extralocal desertscrub

species, such as Coleo^yne ramosissj ma , Ephedra sp., Opuntia

cf . gcanthoc-trpa , and of. Dalea fremontii occur in smaller

amounts (Table 3, U)» Juniper occurs in Marble Mts. 7(1)

and Marble Mts. 9 (IK, contemporaneous samples at ca. 9000 B.P.,

but not in two older samples, MM I|.(2) and MM 5(1), dated at

ca. 9^00 B.P. and ca. 10,200 B.P., respectively. Yucca

Whipple

i

and Artemisia sec. Tridentatae also occur only in

MM 7(1) and MM 9 UK, while Y. brevifolia occurs in MM 9(1) 3..
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Figure 5>. The relative abundance of important plants species

in macrofossil assemblages from Localities B and

C plotted against the mean of their radiocarbon

age. The key to abundance ratings is given in

Table 1, except for the dot which signifies one

or two fragments, a possible contaminant. In-

cluded are all perennials (excluding grasses) that

are rated as common (3) or above in at least one

sample.
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Table I4., Plants from Warble Mountains Locality C. See

Table 1 for a key to abbreviations and relative

abundance values.
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The two assemblages also have lower similarity indices with

the releve's than either older or younger samples (Pig. 3b).

It seems that these two samples may mark a brief period

when conditions were effectively more moist in this area.

Early Holocene assemblages from Marble Mountains Loca-

lity B and C document the presence of few woodland species

besides Juniperus sp. Prunus fasciculata , Artemisia sec.

Tridentatae, Cowainia mex/cana , and Pibes cf. montigenum

do occur in small amounts, but only gooseberry is restricted

to woodland and montane habitats today.

Van Devender's model of the development of modern desert

vegetation and climate in western North America calls for an

increase in average annual temperatures starting by ca.

11,000 years B.P. but the persistence of the Pleistocene

precipitation regime for another 3000 years (Van Devender

1977; Van Devender and Sraulding 1979). The fossil plant

data from the Marble Mountains are consistent withthis hypo-

thesis. In the 2300 year interval between ca.. 10,200 3. P.

and ca. 7900 B.P. the present warm desert dominants became

establised. But many extralocal shrubs persisted. The final

demise of the more mesophytic plant species at Localities

B and C lagged behind the invasion of creosote bush, brittle

bush, and desert spruce (Fig. 5). Vftiile the expansion of

xerophytes was due to increasing temperatures, the extir-

pation of many mesophytes may have been due to the Afailure of

the -//isconsinan rainfall regime, shortly after 8000 B.P.
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Prunus fascuculata and Cowania mexicana occur only in

the oldest assemblage, MM 5(1) at 10,210 + 260 B.P. (average

of GX-6182 and GX-6I83). Other extralocal shrubs appear to

persist at these sites until sometime after ca. 8900 B.P.

m 9(l)n (at 8905 + 265 B.P., GX-6188) is the youngest midden

sample to contain HarloDa-prms cuneatus and Coleocrne ramo-
- - ii. _______ 1 h i

sissima and the only one to contain Yucca brevifolia (Table 1;).

The thousand year hiatus in the record, between ca. 8900 B.P.

and ca. 7900 B.P., saw the elimination of these plants at

Locality C. Salvia mohavensis , cf. Ha-plonappus laricifolius ,

Brickellia sp. , and Yucca schidigera still occur in MM 6

(7930 + 285 B.P., GX-618S; Fig. 5).

Encelia farinosa is the first of the present dominants

to become important in the midden record. It is common in

MM 14.(2 ) at 9515 + 185 B.P. (GX-6180). Larrea tr-idcntata

and Peucephyllum schottii do not appear in appreciable

quantities until the MM 6 assemblage at ca. 7900 B.P. (Fig. 5).

The early Holocene fossil record from the Marble Mts.

is dry in contrast to contemporaneous assemblages further

east in the Lower Colorado Valley section of the Sonoran

Desert. Apart from the infrequency of juniper, the lack of

Acacia ^rerr-jj is notable. Catclaw acacia, common along

washes today, occupied drier hillslope sites during the early

Holocene in the Whipple Mountains of California (Van De vender

1977) as well as the Artillery Mountains and New Water

Mountains of adjacent Mohave and Yuma Counties, Arizona
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(Van Devender 1973). Catclaw occurs in washes near

Localities 3 and C in the Marble Mountains but a single

spine in MM l±{2) is its only fossil record (Table Ij.).

Yucca schidi rera is also restricted to washes in the

Brown Buttes area. Rare individuals can be seen within

half a kilometer of the sites. But, in contrast to Acacia

greggii , its remains are common in early Holocene middens

from both localities, fTaMc 3^ v0«

Two contemporaneous assemblages, MM 7(2) and MM 5(2)

at kl^lS + 170 B.P. (GX-6187) and i+360 ± 210 B.P. (GX-6161;),

respectively, show little difference from the present plant

communities. The presence of Perocac tus acanthodea and

Oountia sp. in MM 7(2) and Cucurbi ta sp. in MM 5(2) is

provocative in the light of Martin's (1963) hypothesis con-

cerning an increase in monsoonal activity to the east during

the mid-Holocene, but inconclusive.

Marble Mts. )j.(3), the youngest assemblage at 1680 +

150 B.F. (GX-6181), has an unexpectedly low IS coefficient

for a late Holocene assemblage (Fig. 3b). Ambrosia dumosa

and Ferocac tus acanthodes , present in middle Holocene samples,

are missing from this assemblage (Table 3). Fersuasive evi-

dence for a cool late Holocene climatic episode, roughly

corresponding to Antevs' (1952-) Medi thermal, was provided

by LaMarche (1973). The upper elevational limit of treeline

in the white Mountains, ca. h00 km. (2).|.0 mi.) to the north-

west, dropped ca. 3700 years ago. The packrat midden record
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from the Sheep Range in the iviojave Desert of Nevada, ca. 210

km, (130 mi.) to the no^th-northeast contains evidence for

a lowering of the woodland-desert boundary and subalpine

forest at this time (Spaulding 1977> unpub.). Perhaps it

was too cool to support white bursage and barrel cactus at

Marble Mountains Locality B ca. 1700 years ago.
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Krueger Enterprises, Inc.

Geochron Laboratories Division

24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617) - 876 - 3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

GX-6177

letter of 13 December 1?7P

W. 6. Spauldinq
Department of ^eosdences
The University of Arizona
Tucson, ARIZONA 85721

Date Received: 1 December 1978

Date Reported: lOAugust 1979

Contract #CA-060-PH8-000725

Sample Name: Sample #1. Marble Mountains 1. Midden,

AGE = 3080 + 165 C-14 years B.P,

Description: Sample of Neotoma feces from packrat midden.

Pretreatment: >^e sair!pie was treated with hot dilute HC1 to remove
any carbonates, and with hot dilute NaOH to remove
humic acids or other alkali soiiuble compounds. It was
then washed and dried nrior to combustion to recover
carbon dioxide for the analysis.

Comment: This sample was relatively small, yieldinc only
420 mq. of carbon instead of the ideal 1.6 grams.
It was counted on each of two days with concordant
results.

<5C
130L PDB Voo.

Notes: This date is based upon the Libby half life (5570 years) for C 14
. The error stated is ±1 a

as judged by the analytical data alone. Our modern standard is 95% of the activity of

N.B.S. Oxalic Acid.

The age is referenced fo the year A.D. 1950.





Krueger Enterprises, Inc.

Geochron Laboratories Division

24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617) - 876 - 3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

GX-617,

letter of 13 December 1978

U. G. Spauldlncj

Department of Geosciences
The University of Arizona
Tucson, ARIZONA 85721

Date Received: M December 1970

Date Reported: 3 1 August 19 79

CAntract #CA-060~PH3-O00725

Sample Name: Sanple #2. Marble Mountains 2. Midden

AGE = 10,465 + 330 C-14 years B.P.

Description: Sample of Neotoma feces from packrat midden.

Pretreatment: The sample was treated with hot dilute HC1 to remove
any carbonates, and with hot dilute H«0B to remove
humic acids or other alkali soluble compounds. It was
then washed and dried prior to combustion to recover
carbon dioxide for the analysis.

Comment:

6C 130U PDB Voo.

Notes: This date is based upon the Libby half life (5570 years) for C 14
. The error stated is ±1 a

as judged by the analytical data alone. Our modern standard is 35% of the activity of

N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.





Krueger Enterprises, Inc.

Geochron Laboratories Division

24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617) - 876 - 3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

nx-6179

letter of 13 December 1

W. G. Spauldlw?
Department of Geosdences
The University of Arizona
Tucson, ARIZONA 85721

Date Received: H December 1

Date Reported: ?1 August 1979

Contract #CA-060-PH8-Q00725

Sample Name: Sample #3. Marble Mountains 3. Midden.

AGE = 1465 + ISO C-14 years B.P.

Description: Sample of Larrea trjdentata twins and leaves fros-' packrat midden.

Pretreatment: The sample was treated with hot dilute HC1 to remove
any carbonates, and with hot dilute NaOH to remove
humic acids or other alkali soluble compounds. It was
then washed and dried prior to combustion to recover
carbon dioxide for the analysis.

Comment: This sample was relatively small, yielding only
180 mg. of carbon instead of the ideal 1.6 grams.
It was counted on each of two days with concordant
results.

6C 130U PDB Voo.

Notes: This date is based upon the Libby half life (5570 years) for C 14
. The error stated is ±1 a

as judged by the analytical data alone. Our modern standard is 95% of the activity of

N.B.S. Oxalic Acid.

The age is referenced fo the year A.D. 1950.





Krueger Enterprises, Inc.

Geochron Laboratories Division

24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617) - 876 - 3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

GX-6180

letter of 13 December 1978

M. G. Spauldino
Department of Geosciences
The University of Arizona
Tucson, ARIZONA 85721

Date Received: 18 December 1978

Date Reported: 3 1 August 1979

Contract #CA-060-PH8-000725

Sample Name: Sample #4. Marble Mountains 4 (2). Hidden,

AGE = 9515 + 185 C-14 years B.P.

Description: Sanple of Meotona feces from packrat midden.

Pretreatment: The sarple was treated with hot dilute KCl to rerrove
any carbonates , and with hot dilute NaOIT to remove
humic acids or other alkali soluble compounds. It was
then washed and dried prior to coinbustion to recover
carbon dioxide for the analysis.

Comment:

6C 130L PDB Voo.

Notes: This date is based upon the Libby half life (5570 years) for C 14
. The error stated is ±1 a

as judged by the analytical data alone. Our modern standard is 95% of the activity of

N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.





Krueger Enterprises, Inc.

Geochron Laboratories Division

24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617) - 876 - 3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

GX-6131

letter of 13 December 1978

W. 0. Spaulding
Department of Geosciences
The University of Arizona
Tucson, ARIZONA 85721

Date Received: 19 December 1978

Date Reported: 31 August 1979

Contract #CA-060-PH8-0007?5

Sample Name: Saraole #5. Marble Mountains 4 (3). bidden.

AGE = 1680 + 150 C-14 years B.P.

Description: Sample of twigs from packrat midden.

Pretreatment: The sample was treated with hot dilute HCl to remove
any carbonates, and with hot dilute NaOK to remove
huraic acids or other alkali soluble compounds. It was
then washed and dried prior to combustion to recover
carbon dioxide for the analysis.

Comment:

6C 130U PDB voo.

Notes: This date is based upon the Libby half life (5570 years) for C 14
. The error stated is ±1 a

as judged by the analytical data alone. Our modern standard is 95% of the activity of

N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.





Krueger Enterprises, Inc.

Geochron Laboratories Division

24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617) - 876 - 3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

^X-6182

letter of 13 December 1978

W. G. SpauUti
Department of Geosdences
The University of Arizona
Tucson, ARIZONA 857H

Date Received: 18 Deceiver 1$78

Date Reported: 31 August 1979

Contract #CA-060-PH3-000725

Sample Name: Sample #6. Marble Mountains 5 (1)_. ?11dden,

AGE = 10,090 + 300 C-14 years B.P.

Description: Sample of twlqs and Prunus fasdculata seeds from packrat midden.

Pretreatment: The sai-nle was treated with hot dilute HC1 to remove
any carbonates, and with hot dilute NaOH to remove
huraic acids or other alkali soluble compounds. It was
then washed and dried prior to conbustion to recover
carbon dioxide for the analysis.

Comment:

6C 13 -
Voo.

Notes: This date is based upon the Libby half life (5570 years) for C 14
. The error stated is ±1 a

as judged by the analytical data alone. Our modern standard is 35% of the activity of

N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.





Krueger Enterprises, Inc.

Geochron Laboratories Division

24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617) - 876 - 3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

GX-6183

letter of 13 December 1973

W. G. Spauldlng
Department of Geosdences
The University of Arizona
Tucson, ARIZONA 85721

Date Received: 1 December 1978

Date Reported: 31 August X979

Contract #CA-060-PH8-

SampleName: Sample #7. Marble Mountains 5 (IK. Midden

AGE = 10,325 + 350 C-14 years B.P.

Description: Sample of Neototia feces from packrat midden.

Pretreatment: The sample was treated with hot dilute HC1 to reirjove

any carbonates, and with hot dilute NaOH to remove
humic acids or other alkali soluble compounds. It was
then washed and dried prior to combustion to recover
carbon dioxide for the analysis.

Comment:

6C 130U PDB Voo.

Notes: This date is based upon the Libby half life (5570 years) for C 14
. The error stated is ±1 a

as judged by the analytical data alone. Our modern standard is 95% of the activity of

N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.





Krueger Enterprises, Inc.

Geochron Laboratories Division

24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617) - 876 - 3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

OX-6184

letter of 13 December 1978

W. G. Spauldinn
Department of Geosciences
The University of Arizona
Tucson, ARIZONA 721

Date Received: is December V7

Date Reported: 31 Auqust lq79

Contract #CA- - -

Sample Name: Sample #3. Marble Mountains 5 (2). Midden,

AGE = 4360 + 210 C-14 years B.P.

Description: Sample of twins fromopackrat midden.

Pretreatment: rj^ sannle was treated with hot dilute HC1 to remove
any carbonates, and with hot dilute HaOM to remove
humic acids or other alkali soluble compounds. It was
then washed and dried prior to combustion to recover
carbon dioxide for the analysis.

Comment: This sample was relatively small, yielding only
425 mg. of carbon instead of the ideal 1.0 grains.
It was counted on each of two days with concordant
results.

&C 130L PDB Voo.

Notes: This date is based upon the Libby half life (5570 years) for C 14
. The error stated is ±1 a

as judged by the analytical data alone. Our modern standard is 95% of the activity of

N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.





Krueger Enterprises, Inc.

Geochron Laboratories Division

24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617) - 876 - 3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

GX-6185

letter of 13 December 1978

W. G. Spauldlng
Department of Geosdences
The University of Arizona
Tucson, ARIZONA 85721

Date Received: || Osce *er 1-

Date Reported: 31 August 1979

Contract ICA-OeO-TOS-

Sample Name: Sample #9. Marble Mountains 6. Midden,

AGE =
79 30 + 285 C-14 years B.P.

Description: Saiiiple of twins from packrat midden.

Pretreatment: The sainple was traated with hot dilute RC1 to reirove
any carbonates, and with hot dilute Naor to remove
humic acids or other alkali soluble compounds. It was
then washed and dried prior to combustion to recover
carbon dioxide for the aralvsis.

Comment:

6C 130U PDB Voo.

Notes: This date is based upon the Libby half life (5570 years) for C 14
. The error stated is ±1 a

as judged by the analytical data alone. Our modern standard is 95% of the activity of

N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.





Krueger Enterprises, Inc.

Geochron Laboratories Division

24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617) - 876 - 3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

HX-6186

letter of 13 December 1978

W. G. Spauldlnc.

Department of Geosciences
The University of Arizona
Tucson, ARIZONA S5721

Date Received: 13 December 1973

Date Reported: 31 AuC7USt 1979

Contract #CA-060-PH8-0OO725

Sample Name: Sample #10. Marble Hountalns 7 (1). Midden.

AGE = 8925 + 360 C-14 years B.P.

Description: Sample of twigs from packrat midden.

Pretreatment: The sample was treated with hot dilute HC1 to remove
any carbonates, and with hot dilute NaOH to remove
humic acids or other alkali soluble comnounds. It was
then washed and dried prior to combustion to recover
carbon dioxide for the analysis.

Comment: This sample was relatively small, yielding only
230 mg. of carbon instead of the ideal 1.6 gramq.
It was counted on each of two days with concordant
results.

6C 130L PDB Voo.

Notes: This date is based upon the Libby half life (5570 years) for C 14
. The error stated 3s ±1 a

as judged by the analytical data alone. Our modern standard is 95% of the activity of

N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.





Krueger Enterprises, Inc.

Geochron Laboratories Division

24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617) - 876 - 3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

GX-6187

letter of 13 December 1973

W. 6. Spauldinn
Department of Geosdences
The University of Arizona
Tucson, ARIZONA 85721

Date Received: 13 December 197

Date Reported:
3 1 Auoust 1979

Contract #CA-060-PH8-000725

Sample Name: Sample #11. Marble Mountains 7 (2) . bidden,

AGE = 4475 + 170 C-14 years B.P.

Description: Saisole of Neotoma feces from packrat nldden.

Pretreatment: The sample was treated with hot dilute ECl to remove
any carbonates, and with hot dilute NaOH to remove
humic acids or other alkali soluble compounds. It was
then washed and dried prior to combustion to recover
carbon dioxide for the analysis.

Comment:

SC 130U PDB Voo.

Notes: This date is based upon the Libby half life (5570 years) for C 14
. The error stated is ±1 a

as judged by the analytical data alone. Our modern standard is 95% of the activity of

N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.





Krueger Enterprises, Inc.

Geochron Laboratories Division

24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617) - 876 - 3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

•1X-6188

letter of 13 December 1978

W. 8. Spauldlng
Department of leosciences
The University of Arizona
Tucson, ARIZONA 35721

Date Received: 1 December 97

Date Reported: %% Augugt 19?g

Contract «*CA-060-PH8-000725

Sample Name: Sample #12. Marble Mountains (Dj. Midden

AGE =
8905 + 265 C-14 years B.P.

Description: Sample of Juniperus sd. twlqs and seeds from packrat midden.

Pretreatment: The sample was treated with hot dilute HC1 to remove
any carbonates, and with hot dilute HaOH to remove
humic acids or other alkali soluble compounds. It was
then washed anc dried prior to combustion to recover
carbon dioxide for the analysis.

Comment:

6C 130L PDB Voo.

Notes: This date is based upon the Libby half life (5570 years) for C 14
. The error stated is ±1 a

as judged by the analytical data alone. Our modern standard is 95% of the activity of

N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.





Krueger Enterprises, Inc.

Geochron Laboratories Division

24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617) - 876 - 3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

SX-6189

letter of 13 December 1978

U. 6. Spaulding
Departnent of ^eosciences
The University of Arizona
Tucson, ARIZ 85721

Date Received: 1 December 1978

Date Reported: 31 August 197g

Contract #CA-060-PH8-000725

Sample Name:

AGE =

Sample #13. Marble Mountains 9 (l)v Midden.

10,555 + 210 C-14 years B.P.

Description: Sample of twins fror. packrat midden.

Pretreatment: The sample was treated with hot dilute HC1 to remove
any carbonates, and with hot dilute NaOII to remove
hunic acids or other alkali soluble compounds. It was
then washed and dried prior to combustion to recover
carbon dioxide for the analysi- .

Comment:

6C 130U PDB VOO.

Notes: This date is based upon the Libby half life (5570 years) for C 14
. The error stated is ±1 a

as judged by the analytical data alone. Our modern standard is 95% of the activity of

N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.





Krueger Enterprises, Inc.

Geochron Laboratories Division

24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617) - 876 - 3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

GX-6190

letter of 13 December 1

W. I, Spa ul ding
Department of Geosdences
The University of Arizona
Tucson. ARIZONA 721

Date Received: 18 December 197

Date Reported: - . _ <,*-,*•^ 31 August 1979

Contract #CA-0*0-Pi 13-000725

Sample Name: Sample #14. Marble Mountains 9 (1)
9

» Midden.
6

AGE = 7635 260 C-14 years B.P.

Description: Sample of Neotoma feces from packrat midden.

Pretreatment: The sample was treated with hot dilute HC1 to remove
any carbonates, and with hot dilute NaOTl to remove
humic acids or other alkali soluble compounds. It was
then washed and dried prior to combustion to recover
carbon dioxide for the analysis.

Comment: This sample was relatively 3mall, yielding only
230 mg. of carbon instead of the ideal 1.0 grams.
It was counted on each of two days with concordant
results.

<5C
130U PDB Voo.

Notes: This date is based upon the Libby half life (5570 years) for C 14
. The error stated is ±1 a

as judged by the analytical data alone. Our modern standard is 95% of the activity of

N.B.S. Oxalic Acid.

The age is referenced fo the year A.D. 1950.





Krueger Enterprises, Inc.

Geochron Laboratories Division

24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617) - 876 - 3691

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

GX-6191

letter of 13 December Y

H. I. Spauldlnq
Department of Geosciences
The University of Arizona
Tucson, ARIZONA 85721

Date Received: 1 December 1973

Date Reported:
, mj

Contract *CA-060-PH3-000725

Sample Name: Sample #15. Marble Mountains 9 (2). Hidden,

AGE = 5520 + 190 C-1' years P.P.

Description: Sample of Neotoma feces from packrat midden.

Pretreatment: The sa: 1? was treated with hot dilute IIC1 to remove
any carbonates, and with hot I r wavm
hunic acids or other alkali solv ;. it was
then washed and dried prior to cor hu3tior to recover
carbon dioxide for the analysis.

Comment:

6C 130U PDB Voo.

Notes: This date is based upon the Libby half life (5570 years) for C 14
. The error stated is ±1 a

as judged by the analytical data alone. Our modern standard is 95% of the activity of

N.B.S. Oxalic Acid.

3ureau of Land ManagementThe age is referenced to the year A.D. 1950.

Sic), Denver Federal Center

Denver, CO 80225








