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INTRODUCTION 

Purpose 

In some of the geologic reports concerning the Yucca Bed and 

its equivalent Lower Cretaceous deposits, the underlying Permian 

formations are credited with supplying the raw material for the 

overlying sediments (1:54). Little published data can be found to 

support this theory. Very little work has been directed toward 

interpretation of the abundant siliceous constituents of the Lower 

Cretaceous formations. This report is the result of an attempt to 

reconstruct the sedimentary history of the Yucca Bed by interpreta

tion of the data assembled from a variety of sedimentary analyses. 

Emphasis was placed on the identification of the source rock for the 

clastic material and its probable geographic location. 

Review of Previous Research 

Since the reconnaissance work of the Texas Survey in the 1890*8, 

there has been considerable work done on the geology of the Trans-

Pecos area. There has been more detailed work done in the Sierra 

Blanca region than in the country around the southern Indio Mountains. 

Several geologists have added a great deal to our knowledge of the 



structural relationships of the Lower Cretaceous strata. It i s , 

however, the correlation of these sediments which has been some

what neglected by the early workers in the field. The basal Lower 

Cretaceous sediments, in general, are lacking in foss i ls and show 

a prolific lateral facies change. In several cases , different forma

tion names have been given to what is essentially the same forRUition. 

J. A. Taff (1890), a member of the W. H. von Steeruwitz 

survey party, worked the Sierra Blanca area. He named the Yucca 

Bed after its exposure at Yucca Mesa (2:725). Although this region 

was included in several reconnaissance reports in later years, it 

was not until C. L. Baker (1934) reported the structural connplexity 

of the region that any thorough work was added. 

More pertinent to one of the localities in this report was the 

work of Fred Smith (1940), which covered both the structural and 

stratigraphic aspects of the Devil Ridge area. Both Yucca Mesa 

and Bluff Mesa are included in that report. 

The Indio Mountains were not even considered distinct enough 

topographically to dignify with a name until very recently. Baxter 

Adams (1953, p. 20), credits Ronald K. DeFord with suggesting the 

name "Indio". Baker (1934, fig. 15), had previously referred to 

the area as the Eagle Mountains. 



Location 

Samples were collected and sections measured at two localities 

In Hudspeth County where the Yucca Bed was sufficiently exposed to 

permit adequate investigation. The type locality of the Yucca Bed at 

Yucca Mesa and the section at nearby Bluff Mesa were treated as 

one. Yucca Mesa is located 3-1/2 miles south of the town of Sierra 

Blanca, while Bluff Mesa is about 2 miles southwest of the town. 

The other location is in the southern Indio Mountains, south of Van 

Horn and near the Rio Grande River. 

Both of the exposures are situated along the northwest flank of 

the peninsular landmass known as the Coahuila Platform (5:974). In 

Aptian time the peninsula was peneplained and the sea began its trans

gression into West Texas (6:417). The sedixnents deposited here 

could reveal a great deal about the geologic history of Early Cretaceous 

time. 

The sections sampled are relatively thick, over 1000 feet, 

affording sufficient exposure for representative sampling. However, 

the thickness of the sections and the critical location of the exposures 

is somewhat offset by the fact that they occupy their present position 

as a result of several thrust faults. 

C. L. Baker made one of the most comprehensive reports of 

the stratigraphy of Devil Ridge, and states. 



There is one overthrust in the southern Quitman Mountains 
(3:202), two in Devil Ridge, and one in the southern Eagle 
Mountains. These may be merely extensions of the over-
thrusts in the Malone Mountains and the Sierra Blanca area 
as alluvium conceals the intervening area. 

This movement has obscured the basal relationship of the Yucca Bed 

and caused some low-grade metamorphism of the sediments. 



PROCEDURES AND RESULTS 

INDIO MOUNTAIN SECTION 

Chert Comparison 

One of the most striking Uthologic aspects of the Yucca Bed 

in the Indio Mountains was the abundant, brightly-colored chert 

pebble conglomerate zones. The pebbles were various shades of 

red, white and grey. This abundance of detrital chert brought to 

mind the nearby exposures of geologically older chert formations 

and the poseibiUty of their having supplied material to the Early 

Cretaceous formations. 

Samples of two Ordovlcian cherts, the Maravillas and the 

Fort Pena, and of one Devonian, the Caballos, were collected 

from localities near the town of Marathon. Several samples were 

taken from a formation where there was an obvious color variation. 

Slices of each sample were mounted on glass slides and ground 

down until they were thin enough to show any features which would 

be of correlative value. These slides were examined with a binoc

ular microscope, using both reflected and transmitted light. A 

description of the eight santiples is found in Fig. 1. Several samples 

contained features that were probably distinctive enough to be easily 

recognized. 



Maravillas 
(lower, white) 

White, highly fractured, 
nuxnerous short, broken 
spicules; Small irregular 
dark inclusions 

Maravillas 
(lower, brown) 

Medium brown and light 
brown laminations; 
Highly fractured, some 
fractures with white 
filling; Numerous small 
dark inclusions 

Maravillas 
(upper, tan) 

Maravillas 
(upper, brown) 

Caballos 

Tan, numerous very small 
round inclusions 

Medium brown, spicules 
very numerous, a few 
small dark irregular 
inclusions; Fractures 
with white filling 

White, homogeneous color 
and texture, a few small 
clear inclusions 

Fort Pena 
conglomerate 

Chert pebbles containing 
numerous white oolitic 
structures 

Fort Pena 
chert 

Light brown to buff, a few 
spicules with long axes 
oriented in one direction; 
Some orange granular inclu
sions; Many dark irregular 
inclusions 

Figure 1. Maravillas, Caballos, and 
Fort Pena Cherts 



Similar slides were prepared from chert-bearing strata from 

the Yucca Bed in the Indio Mountains. These were examined under 

the microscope and descriptions of each sample put down. The 

chert in these samples contained no features that could be correlated 

with Ordovician and Devonian cherts. Aside from their distinct 

colors , the chert from the Yucca Bed lacked characteristic features, 

organic or otherwise. The only exceptions were several pebbles 

containing fusulinids, which will be described later. Thus, on the 

basis of this comparison, evidence linking the Ordovician and Devonian 

chert formations to the Yucca Bed was entirely lacking. 

A final attempt to correlate the older chert formations with the 

pebble conglomerate was made, using the Caballos Novaculite. This 

is an even-textured, pure white chert, a description which also fits 

many of the chert pebbles in the conglomerates. Although thin sections 

of the Caballos had failed to show a correlation with the chert in the 

conglomerate, the author felt that a comparison of etched surfaces 

might establish some basis for correlation. The etching of the sample 

surface was effected with hydrofluoric acid. After 24 hours, the sur

face which the acid had acted on was examined under a binocular micro

scope. The Caballos Novaculite samiples presented a ground mass of 

white si l ica with a few clear quartz grains standing in relief. All the 

samples of the Yucca Bed presented an even-colored, slightly irregular 
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Indio Mountains Section 

I 
microslide 

sandstone 

Field sample 

conglomerate 

r 
chert comparison 

1 
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mineral analysis 
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heavy liquid separation 

I 
heavy 
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I 

identification 
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Yucca, Bluff Mesa Section 

I 
conglomerate 

I 
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I 
l ime pebble analysis 
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linne stone 
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I 

acid treatment 
I 

washing and decantation 

insoluble residue 

shale 

disaggregation 

washing and 
decantation 

fossil spore cases 

Figure 2. Flow Sheet of Laboratory Operations 



surface. Based on these samples, the Caballos Novaculite was 

dismissed from the possibility of having contributed any substantial 

amount of the chert in the Yucca Bed. 

After this initial attempt to use one of the more obvious lithe* 

logic aspects of the Yucca Bed proved futile, normal procedures of 

sedimentary analysis were followed. A chart showing the course 

this report followed is presented in Figure 2. The investigation was 

divided into two general categories, not merely on the basis of sepa

rate geographic locations but by the different Uthologic character

is t ics of the sample areas. The section in the Indio Mountains was 

predominantly clastic with much coarse material. Both the Yucca and 

Bluff Mesa sections were mainly calcareous with only minor amounts 

of coarse e last ics . 

Heavy Mineral Separation 

Method 

One of the most useful tools in a provenance study of sedimen

tary strata is the separation and identification of heavy minerals, that 

i s , those having a specific gravity higher than 2. 86. These occur to 

some degree in almost every clastic sediment. Rather than consider

ing one mineral indicative of a specific source area, more reliance 

is j^aced on groups or suites of heavy minerals . These suites of 
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minerals can be accurate guides to whether the source area was a 

sedimentary, igneous, or metamorphic province or some combina

tion of these. 

Samples of the Yucca from the Indio Mountains were very well 

cemented, some close to orthoquartzites and orthoconglomerates. 

Chemical means of disaggregating samples from this location were 

not feasible, so they had to be mechanically crushed. Unfortunately, 

the very nature of this process destroys all evidence of size and 

shape distribution of the detritus. A motor driven mechanical crusher 

was used to break the samples into small pieces that were further 

broken down with an iron mortar and pestle. Particular care was 

given to the cleaning of the crushing apparatus to keep contamination 

to a minimum. Each sample was poured into a nest of s ieves and 

agitated for ten minutes with a Ro-Tap automatic shaker. The same 

precautions against contannination were taken with the sieves as in the 

previous operations. Material caught on sieve nos. 230, 200, 120, 

and 18 was put into envelopes and labelled. Through several trials it 

was found that approximately 5 grams of sample produced a sufficient 

quantity of heavy minerals for analysis. In order to insure that the 

5 gram samples were a representative part of the field sample, a 

small microsplit device was used. The sample was split until the 

5 gram amount was obtained. 
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A simple device, commonly used in heavy mineral separations, 

was set up using a ring stand, wooden funnel supports, four large 

funnels, and the necessary tubing and clamps. Although a more re

fined apparatus, a pear-shaped glass funnel with a stop-cock in the 

stem, called a Harada tube was available, it proved to be too cumber

some for the relatively large samples that were required. 

A large glass funnel fitted with a short length of rubber tubing 

closed with a pinch clamp was filled to within 1/2 inch of the top with 

bromoform, specific gravity approximately 2. 86. A sample was 

slowly poured into the bromoform and then periodically agitated with 

a piece of glass rod until all the heavy minerals had settled down to 

the stem of the funnel. This separation process required several 

hours, so the funnel was covered with a watch glass to avoid evapora

tion lo s se s and to contain the irritating fumes. 

Opening the pinch clamp allowed the heavy minerals in the 

stem to drop into a lower funnel lined with filter paper. The remain

der of the sanciple was likewise drained into another funnel and then 

both portions of the sample dried in an oven. After drying, they were 

brushed into small glass vials and labelled. 
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Findings 

During the examination of several of the heavy mineral separa

tions, a dark magnetic mineral was seen to occur quite frequently. 

Hereafter, a simple separation of this mineral was effected by holding 

a glass vial, containing the sample, horizontally and placing a magnet 

over the upper surface of the glass . The magnetic mineral was 

strongly attracted and held fast to the inside upper surface of the vial, 

while the remainder of the sample was poured into an inspection tray. 

Similar-appearing mineral grains were isolated into groups by examin

ing each sample under a binociilar microscope. Each group was then 

transferred to a glass slide and identified by using a petrographic 

nmicroscope and refractive index liquids. At the same time, the rela

tive abundance of each mineral was estimated, TABLE I, according to 

an abundance frequency table adapted from Krumbein and Pettijohn 

(1938, p. 468). 

The strongly magnetic mineral initially separated proved to be 

magnetite. The grains were angular and shiny, possibly the result of 

the mechanical crushing of larger fragments. Crushing of the larger 

grains produced a black powder. 

Hematite, both the earthy and the specular varieties, was 

readily identified by its typical red-brown streak. Although the 

grains were somewhat roimded, the hematite might have been an 
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alteration product associated with the magnetite. 

Large angular pink and white grains were identified as barite. 

Powder introduced into a bunsen burner flame gave a yellow-green 

color, indicative of barium. 

Apatite appeared as well-rounded, highly spherical grains. 

Both clear and pink colored varieties were present in approximately 

equal quantities. 

The brown, well-rounded, typically elongated grains were 

easi ly verified as being tourmaline. 

A sixth and final heavy mineral was not positively identified, 

but appeared to be rutile. The grains were hard, well-rounded and 

spherical. Although optical verification of this mineral could not be 

obtained, a comparison of it to sample detrital grains of rutile 

showed a very close similarity. 

Interpretation 
mmmmmmmmmajmmmm'mmmmmitmmmmtmmmm. 

It is highly probable that the magnetite, hematite, and barite 

are authigenic minerals and owe their presence in the Yucca Bed to 

metamorphism during structural movement to which the strata were 

subjected. Although relatively soft detrital minerals are normally 

round, both the magnetite and barite grains were angular. Apatite 

and tourmaline occur commonly as detrital heavy minerals, but 

are not indicative of a single source rock. Apatite, a relatively 
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unstable detrital, is usually associated with an acid igneous proven

ance. Tourmaline, a more stable mineral, is a common constituent 

of former sedimentary rocks. Both the apatite and tourmialine grains 

were well-rounded, probably indicating at least one previous sedi

mentary cycle. 

Although the heavy mineral suite which seemed applicable to 

this report was extremely limited, this limitation in itself was of 

value. The source area for the Yucca Bed was probably neither a 

metamorphic nor an igneous province. Even most clastic sedimen

tary formations would have provided a wider range of heavy minerals. 

Most probably, the source rock was predominantly non-clastic or a 

very clean clastic. All the heavy minerals except apatite are stable 

types and indicate probable deep-weathering of the source area 

prior to the depositional cycle. The well-rounded grains of tourmaline 

pointed to at least one previous cycle of sedinaentation. 
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TABLE I 

RELATIVE ABUNDANCE OF HEAVY MINERALS 

Apatite 

Bar i te 

Hematite 

Magnetite 

Rutile 

Tourmal ine 

Sample no. 

D 

R 

R 

1 

D 

F 

F 

R 

2 

R 

D 

F 

R 

R 

3 

R 

A 

F 

F 

R 

R 

4 

D 

F 

F 

5 

R 

A 

A 

R 

R 

6 

R 

A 

D 

F 

R 

R 

7 

R 

D 

F 

R 

R 

R 

8 

D 

R 

R 

R 

R 

9 

R 

F 

D 

R 

R 

10 

R 

A 

F 

D 

R 

11 

R 

A 

F 

D 

R 

R 

12 

R 

F 

D 

F 

R 

R 

13 

R 

D 

F 

R 

R 

15 

D - dominant, more than 50% 
A - abundant, i iore than 25% and l e s s than 50% 
F - frequent, more than 5% and l e s s than 25% 
R - rare, l e s s than 5% 



TABLE II 

RELATIVE COLOR DISTRIBUTION OF 
CHERT GRAINS AND QUARTZ 

16 

White 

Gray 

Red 

Pink 

Quartz 

Sample no. 

15 

5 

1 

14 

65 

I 

18 

6 

6 

36 

34 

3 

31 

8 

7 

24 

30 

4 

16 

8 

15 

12 

49 

5 

14 

12 

11 

24 

39 

8 

5 

2 

1 

1 

91 

9 

28 

11 

10 

38 

13 

11 

8 

5 

9 

5 

73 

15 
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Identification of foss i ls In chert pebbles 

While sampling and measuring the section in the Indio Moun

tains, the author chanced to notice several white chert pebbles 

de ta in ing fusulinids in one of the conglomerates. These pebbles 

were removed from the conglomerate, wherever possible, and 

brought back to be examined in detail. Many thin-sections were 

cut before properly oriented tests could be measured and identified. 

This was necessari ly a slow process because of the hardness of the 

chert. Although some of the details of the tests had been obscured 

by the replaeemei^ of the carboxiAte with silica, enough could be 

seen to make a reasonably accurate identification. All the tests 

which had enough detail preserved appeared to be of the same 

species , Schwagerina gumbleei. Length of the test was 528 m m . , 

diameter 3. 3 m m . , 8-1 /2 volutions. The wall structure was 

schwagerinid type 60 microns thick; tunnel wide, chomata absent. 

The proloculum was nearly spherical, large, outside diameter 264 

naicroas, wall thickness 33 microns. The septa per volution were: 

1-13, 2-22. 3-26. 4-28. 5-29, 6-36, 7-37 and 8-38. 

Chert and Quartz color count 

During the process of sieving the samples for the heavy min

eral analysis, a portion of the larger particles. No. 18 sieve s ize. 
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was separated and labelled. This material was processed to remove 

any heavy minerals, but none was found. Then the material was 

examined to see if a color variation of the chert pebbles existed within 

the section. At the same time, the chert to quartz ratio was deter

mined. Each aanoiple was spread out on graph paper, examined with a 

binocular microscope, and tabulated. Qae hundred grains of each 

•ample were used in the analysis (TABLE II). As is evident from 

the chart, there is no apparent color trend. The only notable fact is 

the predominance of quartz in samples 9 and 15. 



YUCCA AND BLUFF MESA SECTION 

Insoluble residue analysis 

The sedimentary analysis procedures used on the Yucca Bed of 

the Indio Mountains could not be gainfully employed on the Yucca and 

Bluff Mesa sections. The latter sections were found to consist of 

arenaceous and argillaceous l imestones, shell breccias and limestone 

pebble conglomerates. The calcareous material predominated over 

the .clastic portion in the majority of the samples. Therefore, an 

analysis of the insoluble residue was believed to be the best approach 

to identification of a source rock in this case. 

Five grants of each sample were b r ^ e n up in an iron mortar 

into pieces l e s s than 1 centimeter across the longest axis . This 

material was put into a large beaker and treated with concentrated 

hydrochloric acid for 24 hours. The acid was poured off and a fresh 

solution added to insure complete disaggregation of the sample. In 

most cases , this second treatment was unnecessary, but when the 

remaining undissolved material was disaggregating very slowly, the 

beaker was put on a hot plate for one hour. After being disaggregated, 

the residue was filtered and dried in an oven. 

In order to be applicable to the nature of this report, the insol

uble residues would have to consist of or contain some amount of 

19 
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chert or heavy mineral grains. Residues of this kind would not only 

indicate a provenance area for the sediments, but also relate the 

sediments here to those in the Indio Mountains Unfortunately, after 

examination of all the residues, neither of these expectations were 

realized. All the residues consisted of clay minerals, with the 

exception of one which was predominantly quartz. While these 

results were not useful in this investigation, an approach of this 

nature might have some correlative value over a limited area. 

Thin Sections of Clastic Strata 

Several thin sections were nmade from samples of a limestone 

pebble conglomerate, one of the few clastic strata at Yucca Mesa. 

The pebbles were well-rounded, dark gray and up to 1 centimeter in 

diameter. Many of the pebbles contained fractures filled with calcite. 

Samples of a similar coaglonaerate from Bluff Mesa were much like 

those from Yucca Mesa, except that some of the pebbles were stained 

a reddish-brown. The pebbles contained no fossil remains. 

Shale Containing Foss i l Spore Cases 

Several samples of a light gray friable shale from the upper 

portion of the section at Bluff Mesa were taken for further laboratory 

examination. Although apparently devoid of fossi l content after a 

brief field examination, there was a possibility of finding microfoss i l s 
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through a more detailed analysis. The shale was treated in a beaker 

of water containing sodium bicarbonate and boiled on a hot plate for 

several homra. After the disaggregation process was coraplete. the 

residue was washed in clean water and dried. Small spherieal pellets 

about the size of a pinhead were discernible even before exanining 

the aenple under a Biierosoope. These pellets were removed and, 

upon exaaination with a binocular aicrosoope. were identified as 

fossil spore cases. At^ocbara trivolvis. Peck. Further examination 

of the shale uncovered no organic renains other than spore cases. The 

tests were very well preserved and could easily be compared with pub

lished deserlptions of the Chara fanily. 



INTERPRETATION OF RESULTS 

The initial assumption that chert-bearing formations of the 

Caballos, Maravillas, or Fort Pena formations might have contrib

uted to the chert pebble conglomerates of the Yucca Bed could not 

be proven. The proximity of these formations to the Lower Cretaceous 

sediments had been a prime factor in starting the provenance search in 

this direction. However, the lack of proof substantiating any connection 

between the chert formations and the Cretaceous sediments indicates 

that the source of the chert-bearing formations is no longer a prominent 

feature of the topography. Quite possibly, it was not a formation pre

dominantly chert*bearing, but one with minor chert lenses which were 

concentrated through the processes of weathering and erosion. 

Rather than identifying a specific rock formation as a provenance 

source, the heavy mineral suite, by its dearth of mineral varieties, 

indicates in more general terms the kind of formation it may have come 

from. The roundiag of the mineral grains and their stability suggest 

that they were involved in a previous sedimentary cycle. This former 

sediment probably also contained few heavy mineral grains and was 

quite possibly not a clastic rock. 

Both geologic age and rock type are indicated by the pebbles 

containing fusulinids. In all probability, the foss i l s were originally 

deposited in a calcareous environment. The Permian genus 

22 
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Schwagerina has been recorded in the Wolfcamp formation at several 

localit ies (8:144, 148, 162). Very likely, these fossUiferous pebbles 

owe their preservation to the replacement of calcium carbonate by 

sil ica. Limestone pebbles and boulders were very scarce throughout 

the Indio Mountain section and contained no fossi ls upon examination. 

The fusulinids are another indication that the source rock was a non-

clastic and reinforce the general belief that the source of the Yucca 

Bed was the underlying Permian formations. In view of the findings 

recorded herein, Pettijohn's statement regarding the source of 

orthoquartzitic conglomerates was particularly significant to this 

report 

There may be several types of quartzite or chert, and the 
varieties present - - especially the fossiliferous cherts - -
may be the best clue to the provenance of these gravels 
(9:256). 

The results of the analyses of the Yucca and Bluff Mesa sec

tions were not at all comparable to those of the Indio Mountains. The 

Yucca Bed at its type locality offers quite a different Uthologic aspect 

than its exposure in the southern Indio Mountains. Quite possibly, 

the use of the name "Yucca Bed" for both localities is not valid 

Adkins, regarding stratigraphy of the basal Cretaceous, states on 

p. 295: 
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In southern Hudspeth County the Trinity rapidly 
thickens southwards and loses the marginal facies. 
Various authors, not fully appreciating these two 
features, have given various overlapping names to 
Trinity beds south of the Southern Pacific Railway, 

Also, on p. 301: 

The formations of the Trinity group have only 
local validity, because, if viewed regionally, they 
are facies of one continuous and laterally changing 
mass of sediments. 

Although lacking importance as an indication of provenance 

for the Yucca Bed, Yucca and Bluff Mesa sections were not with

out value. The argillaceous content of the limestones indicate 

that deposition here probably took place in an area either sheltered 

from the open sea or in deeper water. At tincxes the water may 

have been fresh and not saline, if any reliance can be placed on the 

fossi l spore cases . According to Peck (1941, p. 290), 

Atopochara trivolvis i s widely distributed in Lower 
Cretaceous fresh-water deposits of North America. 
The species was originally described from a probable 
clastic facies of the Glen Rose Formation of Texas 
and Oklahoma. 



CONCLUSION 

In sununation, there is no evidence to contradict the prevalent 

belief that the underlying Permian formations supplied the detritus 

for the basal Cretaceous sediments In fact, fossil evidence definitely 

reinforcing this theory was recorded. Although the basal Cretaceous 

sediments directly overlie the Permian, it is not difficult to under

stand how a gradually transgressing sea could have incorporated only 

a meager record of the predominantly soft basement rock in its basal 

formations. Only the stable, resistant portions were able to survive 

the destructive forces of the beach. However, the chert pebble con

tent of the Yucca Bed generally remains as perplexing as it was 

initially. The results of the analyses involving chert appear to 

indicate that without some fossil content, the cherts will be extremely 

difficult to associate with known pre-Cretaceous formations. 

25 
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