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PURPOSE

This field conference was designed to assemble a group of Quaternary researchers to examine the
possibility of using the Zuni-Bandera volcanic field in western New Mexico as a test area for evaluating and
calibrating various Quaternary dating technigues . The Zuni-Bandera volcanic field is comprised « fa large
number of basaltic lava flows ranging in age from about 700 to 3 ka. Older basalts are present in the Mount
Taylor volcanic field to the north. Geologic mapping has been completed for a large portion of the Zuni-
Bandera volcanic field and a number of geochronological investigaons have been initiated in the area.

While atiending this conference, please consider how you might bring your expertise and capabilities to bear
on solving the many problems in Quaternary geochronology.

WA RN G

Much of the land that we will be crossimg for the next two davs ix ovened by the Ramale Noavago, Zuni,
Faguna, or Acoma Indian Tribes oy under e punsdiction of the 108 National Park Service or the
Burea of Fand Management Pevmits ace required from these organeatonys for sample collecnion
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ROAD LOG
April 27,1993

Mileage: 00.0. Best Western Motel “The Inn”- Grants, New Mexico. Turn left from the parking lot at The
Inn and proceed west along old Highway 66 through the town of Grants. During the uranium “boom” days,
the Grants area was a major producer of uranium, The first discovery of uranium in this region was in 1950
in the Jurassic Todilto Formation. With the decline in the demand for uranium, the economy of this region
has suffered and the population of Grants has dropped. Formation of the new El Malpais National Monument
is lielping the cconomy by drawing more tourists (o the region.

Mileage: 0.9. Note prairic dog town on right hand side of the street. Residents of Grants keep these critters
fat and sassy with stale vegetables from the local supermarkets.

Mileage: 1.6. El Malpais National Monument Tourist Center.

Mileage: 2.4, Grants Mining Muscum on Tron Avenue. We will meet here tonight for a wine and cheese
party.

Mileage: 3.4. Proceed west on NM 122 towards Milan. Black Mesa, on the tigh. aand side of the road, is one
of the low mesas that surround Moeat Taylor.  The basal flow capping the mesa has been dated at 2.57H).13
Ma (Laughlin et al., in press). Go through the town of Milan. Continue past the intersecton of NM 605 (0.0
mileage) on Highway 122, 141 Tintero cinder cone is at 2 o'clock. This cone is the source for the Bluewater
flow.

Mileage: 12.9. Stop I1: Bluewater Flow
Lat. 35° 1580 N
Long. 107”5823 W

Bluewater Flow

The source of the Bluewater low s ETHtero clinder cone about 20 km west of Grants. Except

where it has been quartied tor ioad metal, ETintero §s well preserved and maintains its original

shape, Ordginal surface features are also well preserved on the Bluewater low except where dtis
covered by acolian sands and silts,

The Bluewater flow [s a thotellte, very shindlar in composition to the Lagunaand MeCluatys flows
(Table 1), Most samples of the tlow e holoe, ystalline and microporphytitic with hoth olivine and
plaplochase present as plicnocryst phases. The proundmass is dominated by plagioclase and
clinopyroxene with minor opague oxides and perthaps some olivine,

Attempds to date the Bluewater How have been made using thnee ditterent methods: conventional K/
Ar, U serdes, and the *Mle sunface dating technique, Al samples used for dating were collected a
the sie outcrop (Stop D Conveational K/An dates of S.00480.12 and 2.2 310248 Mawere obtalned
on two different samples collected by Lauphlin and Penry espectively, Based upon the depree of
preservadion of this flow and its position on the present valley Hoor, these appiasent ages e
believed to be anonialously old because of the presenee of exceess Ar, Siims and Munell
(unpubtshed data have abtalned aoveell detioed isocheon ape of 79 ki usiong the U seres method
(Flpae N Poths bs diting two samples liom this outerop usiy the e sudace dating method
Prethminy dides aee 45 and 7 R quncertainty in production ctes s 8 05%) The application of
this techntgue will be discassed af this thest stop. Dadng crashing of olivine, Poths detected Lo pe
amounts of excess WAL in the Bluewater flow. Continue weston NM LY
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Table |

Representative Chemical Compositions of Dated Basalts

Twin Ramah  Fence North

Blucwaler  Laguna  McCartys  Craters  Bandera  Navajo 1.ake Plains

SiOy 51.62 50.23 5148 48.86 44417 50.70 50.03 52.06
TiO2 128 1.53 1.41 1.44 3.04 1.17 1.38 1.45
Al 15.13 14.50 15.18 14.84 15.22 15.G5 14.92 15.72
Fey O3 1149 1.82 11.87 12.48 4.39 11.66 12.24 10.95
FeO N.A. 9.27 N.A. N.A. 8.42 N.A. N.A. N.A.
MnO 0.16 0.17 0.16 0.17 0.15 0.16 0.17 0.15
MgO 7.42 9.45 8.29 9.15 9.30 8.34 9.00 6.34
Ca0 9.30 8.83 9.11 8.47 8.80 9.57 9.16 9.99
Na, QO 2.60 291 2.78 281 138 244 2.714 219
K70 0.42 0.77 0.69 (.74 1.60 (.26 0.64 ().66
05 0.15 0.22 0.19 0.22 0.58 0.14 0.19 0.22
Total 99.54 99.70 101.16 99.58 99.35 99.59 100).47 100,33

Mile.rge: 13.0. Turn left on access road to Exit 72 on Interstate 40).

Mileage: 13.2. Return o Intersiate 40 and proceed cast.

Mileage: 23.6. Zuni Canyon flow is on the right. This flow, which originated from Paxton Springs volcano,
is an alkaline basalt. Based upon the degree of surface preservation, it is older than the Bandera flows and
younger than both the Bluewater and Laguna flows. Although this flow has not been dated, there are several
potential sites 10 ook for charcoal beneath the flow within Zuni Canyon. The small hill on the right
surrounded by lava is Chinle Formation. Tt Is capped and ringed by travertine deposits of Quaternary age.

Mileage- 26.8. 'There are high mesa basalts {o the north on the southern flank of Mount Taylor; these range in
age from 3.7 to 2.9 Ma (Perry et al,, 199, Laughlin et al., in press). We are now traveling across the [Laguna
flow which has been dated at SO - 120 ka (Laughlin et al., in press).

Mileage: 30.2. Exit Interstate 40 at the New Mexico 117 interchange towards Quemaao (Exit BY). cross over
the interstate and proceed cast on frontage road (NM 124) to the right. McCartys flow is on the lett.

Geomorphic features of the McCartys flow were first described by Nicholls (1946) and Carden and Taughlin
(1974) desceribed the chemical variations along the lenpth of the How.,

Mileage: 31.4. Stop 2: Laguna Flow.
Fat. " 45V N
Long, 107" 4922" W

Lagona Flow

The Laguna flow (Qbe of Maxwell, 1986) is well exposed In the Rio Sao Jose valley east ol Grants,
According o Maxwell, it oddginated rom the F1 Calderon voleano  the southern end of the Zani
Mountiins. From s souree it flowed northward asround the cast side of the Zuni Mountains betore
it turned castward o tlow down the Rlo San Jose valley, Within the valley it is overlain dn places
by the MeCartys Dasalt. Drake et al, (1991) concluded from water well data that it can be tiaced

castwird down the valley beneath alluviom o the vicinity of the Lapuna Puebio where it s apain
cxposed U aae s e,



The Laguna flow is an olivine tholeiite (Table 1). It is typically holocrystalline, excep locally,
where small amounts of glass containing opaque oxides are present. All thin-sections show olivine
phenocrysts in a groundmass of plagioclase, clinopyroxene, olivine and opaque oxides. Sample 63,
collected where the flow is relatively thick, is characterized by an ophitic texture with plagioclase
and clinopyroxenc as well as olivine appearing as phenocryst phases.

Scveral attempts have been made to date the Laguna flow by the conventional K/Ar method
(L.aughlin et al., 1979, in press, Lipman and Mehnert, 1979) with ambiguous results. 1.aughlin et al.
- (1979) reported an apparent age of 1.574).26 Ma for a sample collected along Interstate 40 west of
" the intersection with N.M. Highway 117. Because it was believed that this age was anomalously
old, the flow was resampled at two new sites.  Laughlin ct al. (in press) report ages of (.0544).50),
0.1104:0.076, and 00.120X).73 Ma for thesc samples (sample 63 was analyzed twice)(Table 2).
Lipman and Mchnert (1979) reported an apparent age of 0.2840.25 Ma for this flow.

Return to Interstate 4¥NM 117 intersection and proceed south on NM 117,

Table 2

K/Ar Dates on Sccond Pulse Dasalts

K0 40 Ar* 40 Ar* Age

Sample 1D Location Material (%) (10-12 nvg) (%) (Ma)
B-1-74 West of Bandera Crater Basalt 1.32 (0.378 7 (.199H).042

BR-2-74 Black Rock, Zuni Pueblo Basalt 048 0.483 1 0.70.55

153 Black Rock, Zuni IPueblo Dasal( 0.59 0.139 6 0.16411.035
AWI.-2-89 Cenrito Arizona Basall .08 0.209 1 (. 148H0.087
AWIL.-6-9) Last of K1 Morro Basalt 0.48 U070 0.5 0. 10040.044
AWI .- 10 30 Laguna Mow Basalt 113 0.08% 0.2 0.05440.050
03 Laguna Flow DBasalt 0.84 01132 1 0.11030.076
().85 0.147 | 0.12010.073

Mileape: 42.6. TutnolT to Sandstone Blults overlook.

Mileage: 44.9. Stop 3: McCartys Flow at “Little Narrows"'.
Fat. 34" 50.01 N
Long, 10775033 W

McCartys Flow

MeCatys flow is the youngest basalt flow within the Zuni-Bandera vorcanie ficld. 1ts sowee is a
low shicld voleano located about 40 km south of the intersection ot Interstate Highway 40 and N.M.
Highway 117, A small cinder cone about 8 m ligh sits on top of this broad shicld. Althiough some
ol the Java tiowed southwestwird B 1o 9 ki, most folfowed the preexisting, deainagee amd tlowed
notthwind about 40 ki before turning to flow castward 10 km down the Rio San lose vadley. ‘e
McCintys tlow overlies older basalts of the Zoei Bandera voleanie ticld and Holocene alluviai,

The MeCintys Hlowas typically a vesicular, porphyritic basalt, Carden and Laophlin (1971
examioed chemical and pettopraphic variations alonp the lenpth ot the flow and reported that within



4 km of the source the basalt is characterized by plagioclase phenoerysts 0.20 to 1.S emein length,
At greater distances from the source, large plagioclase phenocrysts are absent and olivine
phenocrysts are present. Plagioclase is the dominant mineral in samples of McCartys flow.

Prior to the work of Laughlin et al. (unpub), the age of McCartys flow was poorly constrained.
Nichols (1946), on the basis of Indian legends and archeological and faunal evidence concluded that
the McCartys eruption probably took place after 700 A.D. During the summer of 1992, we were
able to collect two charcoal samples from a baked soil beneath the flow at the “Little Narrows™
including 1-2 mm diameter burnt roots (Stop 3). Accelerator mass spectrometer radiocarbon dates
of 297060 and 301070 years B.P. were obtained on these samples. Poths is now analysing two
samples of the surface of the flow using the 3He method. A preliminary date of 1900£1000 yrs has
been obtained on one sample. An uncertainty in the production rate of £30% may contribute (o the
discrepancy with the radiocarbon dates.

L.eave Stop 3 and return to The Inn in Grants via NM 117 and Luerstate 40).



April 28, 1993, 0800

Mileage: 00.0. Best Western Moltel “The Inn”. Turn right from the parking lot at The Inn and proceed o 140
west.

Mileage: 3.6. Take Exit 81, turn left on NM Highway 53 (south).

Mileage: 6.3. San Rafacl. The town of San Rafacl was the site of the first Fort Wingate. The fort was
established 1862 and was used in the wars against the Navajo Indians. It was abandoncd in 1868 and a ncw
Fort Wingate built ncar Gallup. Fort Wingate was named after Capt. Benjamin Wingate who dicd from
wounds received from Cunfederate troops during the battle of Val Verde. Soldiers from the fort used to visit
the Iee Cave at Bandera Crater and haul ice back (o the fort to chill their martinis.

Mileage: 23.7. Tumoff to El Calderon. This volcano is the source of the Laguna flow that we looked at
yesterday at Stop 2. Although we will not stop here on this field urip because of time constraints, it is worth
visiting this site to sec examples of collapsed lava tubes. For the next several miles, Precambrian granites and
gncisses are exposed on the right side of the road. These Precambrian rocks contain numerous veins of
fluorite which were extensively mined during World War 1.

Mileage: 26.0. Stop 4: Twin Craters Flow.
lat. 34° S9.51' N
lLoong. 108° 02.04' W
Twin Craters Flow

Because of the difficulty in scparating flows from several different vents, Maxwell (1986) included
as onc unit, Qbt, flows from the Twin Craters and the 1.ost Woman and La Tetera (Tetra) vents. He
considers these flows as older than the Oso Ridge flows and younger than the El Calderon flows.
The Twin Craters flow at this stop is finc-grained and microporphyritic with olivine phenocrysts in
a groundmass of plagioclase, clinopyroxene, olivine and opaque oxides. 1t is tholciitic in
composition (Table 1).

At this stop, the Los Alamos group was able to collect charcoal from the soil beneath the flow and
overlying the Precambrian gneiss. This sample yielded a radiocarbon date of 15,800290 yrs. B.P.
No other dates are available for this flow. After looking at the charcoal in the s50il, we will climb on
top of the outcrop to look at surface features on the flow. The surface features here appear much
more degraded than the ca. 10 ka Bandera flow (Stop §, 6) suggesting that the 15.8 ka age may be in
¢rmor,

Mileage: 28.8. Turn lelt on private road to the Tee Caves and Bandera Crater.

Milcage: 29.5. Stop 5: Bandera Crater Trading Post.
Lat. 34" 59.04' N
Long. 108" 05.22' W

Bandera Crater and Flows

‘The Bandera lows originated from Bandera Crater, a doubie cinder cone about 150 m high and 1
ki fndiameter. ‘The cruption of Bandera Crater and its associafed flows was the secod youngest
volcanic event in the Z8VE. Like many other cinder cones in the ZBVE, Bandera Crater is
cachked to the southwest. A Tarpe tava tube, intermittently collapsed, extends about 29 ki south
trom the breach in the crater wall and a commercial ice cave is located ina collapsed portion ol the
e near the Condelaka Trading Post. Caasey (1971 1ecopnized seven stages in the development
of Bandera Crater and its associated flows, calminating in the cruption of the black cinders that cap



the cinder cone and blanket the hills to the north. Two small commercial cinder pits have been
opened in the cinders covering the hills 1o the north of NM Highway 53 where the cinder blanket is
thickest. A varicty of crustal and mantle xenoliths and anorthoclase megacrysts have been found in
these cinder pits (I.aughlin ot al., 1971, 1474; Gallagher, 1973).

The Bandera lavas are nepl ¢line normative, holocrystalline, microporphyritic and vesicular near the
surface. Both aa and pahochoe surfaces are common or. ui¢ flows. The whole rock chemistry of a
representative sample of the Bandera flows is given ‘a Table 1.

Four different dating techriques are being used (o date the Bandcera flows or (0 constrain their ages:
conventional K/Ar, 14C, 34e, and “°Ar/¥Ar. At the time of preparation of this road log, only the 14C,
3He, and conventional K/# r results are available. Two K/Ar dates (I.aughlin et al., 1979) have been
obtained on flows that imrnediately underlie flows from Bandera Crater. These dates of 0.199H).042
and ().1484+).87 Ma (Tabl : 2) provide maximum ages for the Bandera flows. A minimum age for the
Bandera activity of 3,166::77yrs BP is provided by a radiocarbon date on a twig cnclosed in laminated
ice in the Candelaria Ice Cave in the main lava tube from Bandera Ciater (Thompson ¢t al., 1991).
‘The significance of this date will be discussed in the ficld by Julio Betencourt and Dave Love.

In May. 1992 the U.S. Naticnal Park Service provided a backhoe (o excavate through the cinders on
the hillside north of Bandera Crater in an attempt 1o find charcoal for radiocarbon dating. In the
course of two days, ten short backhoe trenches were excavated. The first seven trenches did not
penetrate the cinders and it was only when the backhoe was moved about 2(X) m to the north of the
present commercial cinder pit that the trenches encountered soil below the cinders (Figure 3). The
sample site is about 1.0 ki northeast of the crater rim in the axis of a shallow swale, with an upstrcam
drainage arca of about 0.1 km2. The bottom of the swale is presently unchanneled, accumutlating fine-
textured loamy soils detived from the adjacent sandstone slopes. The scoria deposit may also have
mantied i shallow valley.

The stratigraphy in the charcoal sample site consists of 0.4-1.1 m of fine-iextured cumulative soil
overlying 0.9-1.2 m of scoria. The scoria deposits include two distinctly different layers; an upper

I* . 0.55-0.75 m thick of frothy scoria; and a lower layer, 0.35-0.50 m thick of rounded scoria with
v ant lithic fragments. Beneath the scoria deposit are sandstone boulders with intervening pockets
of saudy clayey soil, up to about (0.30 m thick. The charcoal samples were collected from within these
pockets of =oil among the sandstone boulders. Sample Beta-5384S consisted of charcoal within
patches of darker soil that possibly represented burnt roots. “The charcoal was separated in the
laboratory uy hand-picking. Sample AA-9075 consisted of small (1-2 mm) fragments of disseminated
charcoal in the soil matrix, ‘The charcoal was hand-picked in the ficld. Sample Beta-53845 yielded a
radiocarbon date of 9, 170470 yrs. 1%, and sample AA-%75 pave an age of 9.8 16260 yis. B
Because of the possibility of sample contamination by modern rootlets not removed during sample
preparation of Beta-538:4S. we conclude that the date of 9810 yis B.I. provides the most reliable
maximum-limiting age for the eruption of the Bandera cinders.

Two samples of the surtace of the Bandera flow were colleeted tor YHe dating. e tirst sample was
collected along the west side of the trail from Bandera Crater (o the Iee Cave on the cast side of the
lava tube (Stop §). The sample consisted of @ slab of the pahochoe sutface of the tlow, “The second
sample was an in place block of a lava from the west edpe of the flow at the (oot ol C'enro Bandera
(Stop 6). Results of the 'He dating, including a preliminary value ot 13,5008 2000 yis will be
discussed by Poths at this stop

A sample of the Bandera How trom near the vent (Stop 6) has been colleeted for U seties dating and
both basalt and anorthockase mepacryst samples have been collected for conventional K/Ar and WA
(] - .

YAl dating, No pesults e available as yet onthese samples.
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Two stops will be made at Bandera Crater. At Stop 5, we will park in the parking lot of
Candeclaria’s Trading Post and walk first to the site where a sample of the pahochoe surface of the
Bandera flow was collected for *He dating. Because the trenches through the cinders were refilled
after sample collection, a stop will not be made at the cinder pit. IFrom here, we will proceed to the
Ice Cave where Julio Betencourt and Dave Love will discuss their radiocarbon dates on the
laminated ice in the cave.

Mileage: 30.1. Turn l2ft onto Highway 53,
Mileage: 30.7. Continental Divide, Elevation 7882 (eet.

Mileage: 31.3. Turn left onto County Road 42. Laughlin et al. (1979) reported a conventional K/Ar date of
0.199H).042 Ma on basalt (Table 2) from the west side of County Road 42 from approximately this spot.
‘This flow is from the second pulse of volcanic activity recognized in the ZBVE (Laughlin, ¢t al,, in nress).

Mileage: 32.3. Stop 6: West side of Bandera flow.
Lat. 34° S9.57' N
Long. TO8” 05.48' W

Step 6 is on the west side of the Bandera low, at the base of Cerro Bandera. At this site, Poths
colleeted her second sample for 3He dating. A shiort walk across (he aa surface of the flow will take
us to the main lava tube from Bandera Crater. Samples were collected here for conventional K/Ar
and WA/ Ar dating. Results are not yet available for these samples.

Laughlin et al. an press) report a conventional K/Ar date of (0.14810.087 Ma on 4 basall flow [rom
Cerrito Arizona collected abou: 4 km southwest of this stop (Table 2). 'This flow is also (rom the
sceond pulse of volcanic activity recopnized in the ZBVE,

Approximately 8 km south of this stop, a plagioclase phyric basalt, “the Big Plag Basalt” is exposeed
south of Cerro Rendija. Stratigraphic relations suggest that cruption of this basalt should fall within
the second phase (about (0.150 Me) of volcanic activity, Conventional K/Ar dating, however, yiclds
results of 3.740.4 Ma and 5.9240.14 Ma. A very pure plagioclase separate, enriched in the
phenocryst plagioclase component, was prepared to emphas ize the effect of excess “OAr. This
sample giave an apparent K/Ar age of 19.542.2 Ma (WoldeGiabriel and Laughlin, unpubl. dati)
suggresting a larpe amount of excess VA1 Sims, Laughlin, and WoldeGabrlel are now prepating
mincral sepacites to date this flow using the U-series methodd,

Mileage: 344, Retnn to Hiphway S and continue west.

Mileage. 40.0. A sample ol hasalt was collected trom the pressure ridpe st this site. Conventional K/Aq
dating pave an ape of Oi00HOO83 Mac CPable 2) suppesting that it ls correlative with thee basalts beacath
Bandera Crater and the hasalt at Black Rock on the Zuni Puchlo approximately SO km to the west ¢ U anphlin
ctal, inpress).

Mileage: 48 . Lottanee 0 11 Moo National Monmmeat. Tasediption Rock is to the lett Tavelers trom the
days of the Spantste expiorer, Onate, in 160S, carved their naues on Inscription Rock as they passed throwyh
this areas A pool ot water at the hase ol the rock provided seliel to the travelers o this typleally doy epion,
This was also @ stop on the Tndian trail between Zani and Acoma Pueblos,

Aideave: SEo Turn lett on Navajo Hipghway 104,



Mileage: 53.6. Stop 7: Ramah Navajo Flow.

Fat, 35°01.58" N
Long. 108°24.51” W
Ramah Navajo

This will be a very briet stop 1o look at a basalt flow that has given us an extremely anomalous
apparcnt age of 7.653).08 Ma. It is a tholeiitic flow (Table 1), holocrystalline and equigranular. It
consists of plagioclase, olivine, clinopyroxene, and opaque oxides. About two feet of acolian sands
and silts cover the flow and only the tops of pressure ridges are exposed abhove the alluvial serface.
It is probably coeval with the approximately 0.700 Ma flows of the North Plains (Stop 10) and the
Fence Lake flow (Stops 8 and 9). Return to Highway S3.

Mileage: 55.6. Continue west on Highway 3. For the next hour, until we reach Stop 8, we will be passing
intermittently through both Ramah Navajo and Zuni Indian lands. Vegetation along the highway is
dominantly pinon and juniper.

Mileage: 63.7. Town of Ramah. This is a Morman farming town established in the late 1800's. There are no
basalts around Ramah. The lavas lowed west down the valley beyond the hills south of NM 53 ard thence
into the Rio Pescado and eventually the Zuni River valleys.

Mileage: 75.6. Turnlefton NM Highway 36, 1f you continue west on NM 53 for about 10 k. you would
reach the Zuni Pueblo and the Black Rock basalt outcrop dated by Laughlin et al. (in press) at (0, 16440035

Ma.

Mileage: 102.2. Stop &8: This stop is at the north edge of the Fence Lake flow.

fat, 34°44 3T N’
Long. 108° 40.60°
Fence Take Flow

The Fence Lake flow is one of the oldest and probably the largest basalt flow in the ZBVE, Tts vent,
which cannot be identified, was probably located somewhere along the present Continental Divide
where it is now covered by the Chain of Craters or flows from them, From this geaeral arca, lava
flowed botl to the north and (o the west for distances of up to about HXYkm. Nortli of the present
wwn of Fenee Lake, the lava was apparently confined by a preexisting drainage 16 a width of two to
three kilometers, Twenty to 3 meters of post-tlow erosion has left the flow remaining as i
prominent tidge. Further west, the lava turned and flowed southwestward into the valley of the
Zuni River.

The Fence Lake flow is tholeiitic CTable 1) and is chemically very similar 1o basalis el the Notth
Plains, Because of ditferences in flow thickness, there is considerable variability in the petiography
of samples trom this low. Most samples are relatively coarse-prained, however, with phenocrysis
of olivine, plagioclase, and, in some cases, clinopyroxene ina proundmass ol plagioctase,
clinopytoxene, and opaqgue oxides. Where the tlow is thick, the texture is commonly sebophitic to
ophitic,

The Fence Take ow has heen dated by both the convy tional K/ZAT and A/ Ac methods with
mixed results Chable M Tauphlin etal, (1979 wepotted a K/AD date of TATH29 Ma tot a sample
collected from the novth side of thie low (sample BF13 74, Stop R), This date was believed to be
anomalously old and another sample was collected from the south side of the flow (AW 4 90,
Stop N, An unpublished date of O IR10.0 30 Ma was obtained on this sample. Becanse ol the
discordaney between 't ese two apparent ages, additional material was colleeted trom the nonth side
of the ow (sample AW 1491 and both conventional K/A and A7 Ar dates were i on both
this sample and on sample AWLE 490 trom the south side of the ow, Results of thiese analyses we
piven o Table 3 We conctude that the ape ol the Fencee Take How falls between 0.6 and 0.7 Ma



Table 3

Conventional K/Ar and 49ArA9 Ar Dates for the Fence I.ake Flow and North Plains Basalts

Sample 1D Location Material  Mesh Size K0 40 Ar* 40 Ar* Age
(Wt%) (1012 m/py (%) (Ma)t
AWI.-5-89 North Plains Basalt 0.64 0.674 6 0.69+0.13
AWL.-1-90 “ Basalt 0.52 0.656 8 0.724+0.10
AWI.-3-90 “ Basalt 0.51 0.519 4 0.59+0.00
11.-3-74 Fence Lake Basalt 0.46 0.9250 6 1.41+0.29
AWIL.-4-90# “ Basalt .65 0.2060 1 0.1840.04
AWI.-4-90 Y Basalt -28+40 0.77 0.5044 2 0.46+0.04
AWI1.-4-90) ¢ Basalt -100+140 0.83 0.6925 2 (.58+0.04
AWI].-4-90 Y Basalt -100+140 0.83 0.8226 3 0.69£0.07
AWI.-14-9]1 “ Basalt -28+40 0.47 0.3357 3 0.53+0.03
AWI.-14-91 “ Basalt -100+140 0.54 0.2507 2 0.23+0.03
Sample ID Location  Material  37Ar/Ar 30ArAYAr WArSYAr AUAr* J Aget
(%) (m.y.)
AWI.-4-9) Lence Lake Basalt 4.07806 0.10856 33.28092 4 0.000277  0.610.09
AWI.-14-91 “ Basalt 8.52051 0.05782 19.11986 11 0.000278  0.6710.30

* Radiogenic argon

+ Determined from decay constants and isotopic abundance of Steiger and Jager (1977).
# Data from the University of Atizona (sample UAKA 90 (051).

1 MclIntosh and Laughlin (unpublished data)

Mileage 105.5. Stop 9: This is the south side of the Fence Lake flow. New exposures have been cut by
the highway while widening the road.

Mileage: 108.2. Turn left on NM 36/117.

Mileage: 126.5. Turn letton NM 170 Now crossing the North Plains, These plains me covered by (Lo00 to
0.700 Ma basalts which, in turn, are covered by acolian soils. Much of the land in this acca is pat of the old
York Kanch owned by New Mexico Governor Bruce King and his Gunily.

Mileage: 135.5. Stop 10: South of Cerros de los Gatos. 'Fhese plugs may have served as vents for some of
the North Plains basalts.
Fat 34" 3722 N
Long, 1087 14772 W
North Plains Basalts

The basalts of the Nooth Phains are tholeiitic and penerally simifan to the Fence Take flow in
composition (Fable Do These tlows have not been adequately mapped and, beeause ol acolian sand
cover, s ditticult to determinge how many flows are present in the areas ‘They comprise the
southern part of the ZBVE and ate overlain in the north by the Hoya de Cibola Hlows ind MeCartys
How, Thedr souee vent o vents cannot be focated because of probable butial by younper lows
from the Chiain ot Craters and assoctated cinder cones. Tonomany phices these flows e covered by
acolian sands ind silts and only the tops of pressure tidpes protade above the atluviom



The North Plains basalts are typically relatively coarse-grained and porphyritic with phenocrysts ot
both plagioclase and olivine. Groundmass constituents include plagioclase, clinopyroxene, opague
oxides and, in some cases, minor glass and olivine.

Several attempts to date these flows have been made using the conventional K/Ar method (Table 3).
Ander et al. (1981) report an age of 3.8 Ma for one of the North Plains basalts but this date appears
to be anomalously old. More recent dates fall between (0.593 and 0.724 Ma (Laughlin et al., in
press), suggesting that these flows are coeval with the Fence Lake flow.

Mileage: 150.9. Gus Rainey's ranch house is on the teft. Gus was a local folk hero, often accused of murder.
Gus died in his 90's in the Grants jail while awaiting trial for a double murder. The southern end of McCartys
flow is on the left. Cebollita Mesa is the high north-south trending mesa at 12 o’clock. This mesa is about
the same elevation as the high mesas around Mount Taylor. It is capped by basalt, approximately 20 meters
thick, and the surface is dotted by many maars and at least three shield volcanoes. Ceboilita Peak at the south
end of the mesa is composed of relatively evolved alkaline basalt (Perry, Laughlin, and Andcrson, unpub
data). Our brief reconnaissance in 1992 is the only geologic work done on the mesa. It would make an
outstanding M Sc. thesis area. Whole-tock chenneal data and a tew K/Ar dates should be availabie by the
time of the Field Conference.

Mileage: 165.8. La Ventana Natural Arch straight ahead

Mileage: 173.6. Stop 11: Sandstone Bluffs Overlook
Lat. 34° 58.53° N
Long. 1077 4903 W

McCartys Overlook
This stop provides an excellent overview of the younger basalts of the Kl Malpais National
Monument. It also provides an ideal setting to discuss possible collaborative geochronology work
inthe ZB VI,

Mileage: 183.4. Stop 12: McCartys Flow. (Optional)
Lat. 357 0S. 1o'N
Long. 108" 40,50 W

Time permitting we will stop here to look at surface teatures on the MeCartys tlow and to
cramine relationships between the Laguna and MeCantys flows,

‘This stop concludes the 1993 Quaternacy Dating Field Conference. From hete you may proceed north on NM
L7 o Interstate 40 and then cast to Albuquerque. As you drive cast on the Interstate, note basalts in the
vatley cast of Paguna Pueblo, These flows are penetally believed to be the distal end ot the Daguna flow that
we examined at Stop 2 and that otiginated trom B Calderon. A detailed peochemicai/ geochronological
investipation by Reid has been started o testihe B Calderon/Eapuna low/ Tapuna Pueblo How cotielation

HASTA LUKGO!
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