L=
View metadata, citation and similar papers at core.ac.uk brought to you by i CORE

provided by lllinois Digital Environment for Access to Learning and Scholarship Repository

; UNIVERSITY OF ILLINOIS

..................................................

THIS IS TO CERTIFY THAT THE THESIS PREPARED UNDER MY SUPERVISION BY
o NLCHELLE REXAE WALDECK s
ENTITLED...[HE BASAL CALLVILLE LIMESTONE N THE MORMON MOUNTAINS,

VIRGIN CORGE, AND VIRGIN MOUNTAINS

.....................................................................................................................................................................................

IS APPROVED BY ME AS FULFILLING THIS PART OF THE REQUIREMENTS FOR THE

DEGREE OF... PACHELOR _<_3}_=m__.s.'(:u:_g(:r:

N
| V'

: A

p
ArrRovip:. »..'.u’.& wem.. /u’« e ,ﬂ{&‘/ L (" C a‘m ",

HEAD OF DEPARTMENT OF........... (igology

.................
.......
-----------------------------------------

——————
———— e ——



https://core.ac.uk/display/158316359?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

The Basal Callville Limestone in the
Mormon Mountains, Virgin Gorge,
and Virgin Mountains

By
Michelle R. Waldeck

Thesis

for the
Degree of Bachelor of Science
in
Geology

College of Literal Arts and Sciences
University of Illinois
Urbana, Illinois

1988



iii
ABSTRACT

Study of the basal Callville Limestone from northwest to the
southeast shows that these rocks are a part of a geosyncline
ard its adjacent shelf deposited in a Pennsylvanian sea,

The northwestern most regions are composed of cylical lime-
stones, silty limestones and sandstones. This area has
accumulated thick sequences of these cyclical limestones,
The southeastern most regions are composed mainly of
limestones with virtually no clastic material. The large
amount of clastic detr tns and fossil hash in these rocks
lends to support the idea that this was a region of rapid

deposition and high energy.
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INTRODUCTION

The Callville Limestone is believed to have been
deposited on the shelf margin adjacent to the Cordilleran
miogeocline. The clastic source was northwest of this region
is evidenced by the abundant clastic material in the north-
western most measured section., The adjacent shelf was to
the southeast as indicated by obvious thinning of the
Callville Limestone and absence of clastic materials.

The purpose of this report is to add to the pre-
vious studies of the Callville with detailed descriptions

of the rocks and their fossils.,



PRIOR INVESTIGATIONS

A number of workers have investigated the Callville
Limestone in the southeastern Nevada-northwestern Arizona
region., There have been detailed studies of the regional
structure done by Wernicke (1984) and Seager (1970). General
regional stratigraphy was done by Langenheim and Schulmeister
(1987), McNair (1951), Moore (1972}, Reeside (1922}, and
Steed (1980). Each of these workers has examined the general

lithology of the Callville Limestone.



METHODS

Field work was accomplished in this region in January,
1987, Section measurement of the AT&T section located in the
Mormon Mountains was done by Jacob's staff and in the
Virain Gorge and Virgin Mountains by tape and Brunton Compass.,
Sectiorn measurement was completed under the supervision of
Dr. Ralph Langenheim, Jr. and in cooperation with Jack
Yarncld and Bill Verkaik. Samples were collected from
selected units and thin sectioned. These samples werec then
described lithologically and fossil content was noted.
These three sections were correlated based upon similar

lithology and fossil content.



LOCATION

The AT&T section (Figure 1, local 1) is located in
the Mormon Mountains at 741880m E, 4087740m N Universal
Transverse Mercator (UTM)} Zone 11 from the Davidson Peak
Nevada Quadrangle, Lincoln County Nevada. This point ic
located in the middle of the transverse on the wes* side of
a north-northwest trending ridge., The transversc was per-
pendicular tn the trace of the bed starting in the upper most
Mounte Cristo to the ridge including the prominent red bed
unit. The Virgin Goryge section (Figure 1, local 2) 1is
located in the NW/c SW SW SE of section 16; T.41N, R.16W
also 249160m E, 4092600m N UTM Zone 12 from the Mountain
Sheep Spring Quadrangle, Mohave County, Arizona, The
Virgin Mountain section (Figure 1, local 3) is located in the
SW/c NW NW SE of section 27, T.38N, R.16W also 768000m E,
4061560m N UTM Zone 11 from the Hen Spring Nevada-=-Arizona

Quadranglie, Mnnave County, Arizona,
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STRATIGRAPHY

Detailed descriptions of each unit are in appendix I,
The lower 1/3 of the AT&T section (Figures 2-4) consists of
cycles of limestone and calcareous sandstone. The remaining
2/3 is semi-cyclic limestone interrupted ty a few units of
gsilty limestone. The later cyclicity is most noted in the
lower most part and upper most part of the remaining 2/3 of
the section. This section is well exposed and fairly complete.
The cyclicity of the limestone with the other rock types gives
evidence of the small changes in detrital supplies due to
geologic activities and general environments of deposition,
This ic the only area in which red beds were found, they are
thought to have been deposited during the westward regression
of the late Pennsylvanian-early Permian, Chert is scattered
throughout the entire column but is confined to specific units.

The Virgin Gorge section (Figure 5) is approximately
1/2 as thick as the AT&T section. These rocks also show
cycles of silty limestone, sandstone, and limectone. However,
this sequence contains less sandstone, and limestone, No
chert was noted in the Callville Limestone at this locale and
there was no cross bedding within the sandstone.

The Virgin Mountains column (Figure 6) is thinner than
that in tne Virgin Gorge and is composed entirely of limestone

with a very few grains of quartz visible under a microscope,
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There appears to be no obvious cyclicity within this sequence,
Unit 9 contains chert and most units appear to be massive
with no apparent bedding,

Appendix II contains detailed descriptions of thin
sections from each of these three areas. The AT&T locality
has colonial corals at the bottom of the column and solitary
corals are scattered throughout, The majority of the fossils
noted in these thin sections are fragments, or most of the
samples are a fossil hash. Many endothyroid foraminifera occur
and much of the limestone is pelletoid., The sandstone samples
contain subangular quartz grains and lack fossils or their
fragments, indicating deposition close to th2 clastic source,
On a macroscopic scale, the Ca’lville Limestune is not abund-
antly fossiliferous, just a few isolated productids and corals
were noted in the field.

The Virgin Gorge samples contain much pelletoid mater-
ial and the fossils are mostly hash. There wore several types
of endothyroid foraminiiera found in these rocks which were the
only complete fossils, The sandstone units contain subangular
quartz graing, which indicates that the amount of clastic
material from the source either increased considerably or else
the clastic source was closer to this area. Some of the
fossils from the Virgin Gorge appear partially filled with

mud, indicating that burial was slow. Also the high degree
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of fragmentation suggests that these remains underwent con-

siderable transport before depostition,

The Virgin Mountains samples contain much pelletoid

material as well as fossil hash. The only non-fragmented

fossils are various types of endothyroid foraminifera. Some
units contain very few quartz grains which had to be carriced

far from the sourcce or this area 1s assumned to be most distant

from the clastic source. Occurrence of scattered quartz grains

can be attributed to current action ¢r to an increased supply
of detrital materials. The entirc scction appears to be
entirely limestone.

Correlation of these sections (Figure 7) 1s based
primarily upon lithologic similarities on both the micro-
scopic and macroscopic scale. Fossil content was used to aid
in the correlation when litholoqy alone proved inconclusive,
The amount of clastic material decrcascs significantly

between the Mormon Mountedins (AT&T) and the Virgin Gorge

sequences.
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CONCI.USIONS

Thinning of the basal Callville from the AT&T section
to the Virgln Mountain secction reflects an approach to the
shel f-geosynclinal margin., TIncrease in detrital contant in
the dircction of the AT&T scection sudggests a geosynclinal
source to the northwest,

Endothyroid foraminifera in all threce sections
indicate a Morrowan age. Rccks directly below the Callville
belong to the Yellowpine Limestone, which is of Meramecian
age., Thus Chesterian rocks are abscnt. To the northwest,
the Chesterian Indian Springs Formation bridges the hiatus
and the Surprise Canyon Formation, of the same age, fills
channels cut into the uppermost Redwall Limestone in the

western part of the Grand Canvoo.
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Unit

Sample

16

ATLT Section

Thickness(it) Description

76

75

74

73

72

71

70

69

AT75

AT74

AT73

AT71

- Covered for rest of slope traverse
i, for at least 20 yards. Lots
of red silty debris.

0.5 Coarse qrained limestone, qray=
brown weatherin«g gray, single
layer.

11.5 Covered. Talus of yellow, rusty
and red silty claystonc,
scattered outcrops of same unit,
scattered ls, nodules.

2.0 Medium-coarse grained limestone,
reddish-brown weathering gray.

17.0 covered. Deep soil-chips of yellow,
silty ls.-red siltstone.

4.0 Medium grained limestoae, lt. gray
weathering slightly darker gray,
beds 2 ft. thick, crinoidal,
AT71 from middle.

12.5 Medium grained limestone, 1lt. qgray
weathering lt. gray, massive
cliff former without apparent
consistent bedding, no chert.

2.6 Covered



Unit

Sample

AT&T Section

Thickness(iy) Description

68

67

66

65

64

63

62

AT69

AT66

AT62

11.5 Medium grained limestone, crinoidal,
1t. gray weathering gray, rusty
chert nodule .5' x 4'-5'. 3
above base in a double layer
about 1' thick. Additional more
irreqular layer 5' above base.
AT69 at 6" above base., Additional
chert layer 1.5-4.5 ft. below top.

3.5 Very fine grained limestone, 1t.
gray weathering buff, single laver
massive, shattered.

12.0 Very fine grained limestone, black
weathering buff irrcqular nodules
of rusty chert. ATE6 3.5' above
basec.

2.0 Covered

2.4 Very fine grained limestone, gray
weathering bleached gray, becoming
more coarse grained at top.

2.4 Limestone same as unit 62--merge
units.

2.0 Medium grained limestone, dark gray
to black weathering gyray, beds 2"=

6" thick, unsilicified fossils



Unit

Sample

R
AT&T Section

Thickness 1) Description

61

60

59

58

57

56

55

54

ATS7

ATS55

including solitary ruqgosans,
calcarenites. AT62 near top.

5.5 Covered

1.5 Pine-medium grained limestone, gray
weathering 1t. gray, chips of
rusty weathering silty limestone.

2.4 Silty-sandy limestone, weathers
rusty with very fine grained
limestone intcrlaminated. Very
prominent rust band, cross-bedded.

0.5 Very fine grained limestone, qgray
weathering gray, thin slabby beds
2", covered in part.

3.0 Medium qgrained limestonc, qray
weathering gray, single bed, small
solitary corals--not silici‘ied,
AT57 near top.

18.3 Covered with a 2' limestone bed
approximately 2' from top of unit,
otherwise deep soil.

2.5 Medium-coarse grained limestone,
gray weathering gray, single ledge.
ATSS5 near top.

3.7 Covered



AT&T Section

tuit  Sample Thickness:i+) Description

53 ATS54 1.5 Very finc grained limestone, qgray
woathering yellow-pink, rubbly.

52 11. Covered with rubble of very ‘ine

L

qrained red and yellow weathe:ring
calcilut.te.

Pine-medium graltned limestone, ray

(8]

51 A'TS1 1.
weathetr ing lt. gray, upper part
medium aqrained and lower part
caleilutite. ATS1D from bLiase,

50 2.0 Covered

49 AT49 3.

(9]

'ine-medium grainced limestone, gray
weathering gray-brown-gray, two
beds; large productids in upper
layer. (lower layer is unit 35
of JCY) AT49 at top.

48 2.8 Covered

47 0.5 Very fine grained limestone, gray

weathering gray, gradational basal
contact.

46 1.2 Fine-medium grained, sandy limestone,

weathers rusty, cross-bedded.

45 3.8 Covered



AT&T Sectinon

Unit Sample Thicknessr, Description
44 AT44 4.0 Fine-medium graincd limestone, aray
weathering buff to brown, promi-
nent layer-massive or in two
cqual boeds.
4 1.5 very fine araincd limestone, dray
woeathering aray.
42 I Covoraord
41 Ny L.,0 Jery fine qrained limestone, yray

woathering lt. gray, slabby heds

6" thick.

40 5.0 Covered

39 2.0 l'ine grained limestone, dgray
weathering brown-qgray, rusty
streaked silty beds to 8",

38 1.7 silty limestone, weathers rusty.

37 3.0 Covered

36 2.0 very finc grained limestone, gray
weathering aray, single bed.

35 1.2 limestone

34 1.5 Chertified, silty limestone, rusty
weathering.,

33 2.3 Covernd

32 2.0 Fine-medium grained limestone, gray

weathering gray, well defined ledge.



Unit

3]

50

2Y

28

27

26

25

24

23

Samp 1o

Thicknes,

2.0

3.7

Wt
.
O

1.5

3.0

LT et 1 0n

e Denoerition
- . s

Coveved,  naeer oot chertish, silty
limeestone,

Ver, Yine groaned Dprentore, oaray
weathering ray, woell ddefined
double bed, no tossils avparent,

Covered

Very tine grarned limestone, qray
weathoering qray, well defined
bed, no fossils apparent,

Covered--upner 1/3 sandstone, gray
weathering rust.

Very fine--finc grained limestone
gray weathering gray, no fossils
apparent.

Covered--upper 1/2 limestone, lower
1/2 sandstone.

Very fine grained limestone, gray
weathering gray, mottled, small
dark subspherical black bodies 1in
bed at top about 1/4" diameter.

Fine-medium grained sandstone, 1t.
gray weathering rust, "clots" of
gray weathering sandy lenses

enclosed.



AT&T Section

Unit sample Thicknessti ) Description
22 3.5 Very fine grainced limestone, gray

weathering 1t. gray, faintly
laminated bed as much as 1 ft.

thick, no fossils.

21 9.5 Covered--sandstone in upper part
to North.
20 6.0 Very fine grained limestone, 1t.

gray weathering lt. gray, scat-
tered rusty chert, silty lenses,
definite isolated productids,

19

(6]
o

Covered and scattered outcrops of
rusty weathering to 1lt. qgray
sandstone or sandy limestone,
faintly laminated cross-bedded.

18 6.5 Very fine-fine grained limestone,
gray wcathering lt. qgray, mottled
in part, beds 1-2 ft. thick, no
fossils,

17 5.5 Calcareous sandstone Or arenaceous
carbonate, 1lt. gray weathering
tan to rusty at top.

16 4.0 Covered

15 AT15 3.0 Medium grained limestone, gray

weathering gray, single massive

bed, no fossils noted.



Unit

14

13

12

11

10

Sample

AT&T Section

Thickness:.+; bDescription

ATl

AT12

ATI10

AT9

AT7

2.0 Covered--top most foot limestone,
medium grained, lt. aray, somewhat
sandy and poorly consoliaated.

2.0 sandstone or calcareous sandstone,
weathering tan to rusty, laminated
and cross-bedded, essentially a
single layer.

3.0 Covered

2.1 Limestone weathering gray beds
6"-1', faintly laminated, no
fossils noted.

3.7 Lower 2/3 covered, sandy limestone
or calcareous sandstone, medium
gray weathering tan to rusty,
beds 4" +.

2.5 Very fine grained limestone, dgray
weathering gray, lithostrotinid
type corals.

2.5 Covered

1.6 Very fine yrained limestone, dark
gray weathering gray, single bed,

no fossils noted.



Unit

Sample

AT&T Scction

Thickness((+) Description

AT6

ATH

AT3

3.4

3.4

3.0

20.5

12.0

very fine grained limestone, gray
weathering lt. gray (lighter than
units above and belowv), laminated
with clots of dark limestone,
upper contact convoluted. Lower
1/2 covered.

Limestone, weathers lt. gray, 3
cqual beds in unit sparsely
{ossiliferous-phaceloid coral,
coralliledea.

Covered

very fine grained limestonc, black
weathering dark gray beds 1-3 ft.
thick, parallel bedding, coralline
fauna scattered throughout,
lithostratinoids, phaceloid corals,
syringoporiod, solitary rugosans,
some beds mottled, very few
isolated rusty chert nodules.

Very fine grained limestone, black
weathers lt. gray to rusty, single
massive layer considerably bleached
alteration. Phaceloid coral,

lithostratinoid solitary coral,



27

AT&T Section

Unit Sample Thickness(fr) Description

syrinqoporoid, scattered rusty
chert nodules black on fresh and
in part replacing coral heads,
corals and chert form a layer

(biostrome) 5.0 ft. above base.

-
~J
v

Qo

Very fine grained limestone, dark
gray weathcering medium gray with a
slight purplish cast--not promi-
nent. Rillanstein weathernqg, beds
1.5-2.0 ft. thick. Lithostrotionid
corals, syrinqgoporoids, colonies of
both more than 1.0 ft, across on
exposure, corals near top of unit
more or less in same stratigraphic

position, no biostrome, no chert.

Total Thickness 327.3 ft.



Virgin Gorge Section

Thickness
Unit Sample (ft.) Description

27 G217 4.7 Medium grained limestone, gray
weathering qray, beds 4' thick,
prominent ledge maker--measured
indirectly.

26B 18.0 Covererd

26A 17.1 Covered with talus ot sitlty lime-
stone, buff--<rattercd oulcrops
possible, no signs of red beds.
Top 2' limestone similar to unit
27.

25 G25 2.5 Pine to medium grained silty lime-
stone, brown--gray weathering rust,
single 2' layer.

24 8.2 Covered with talus of silty lime-
stone, buff, scattered outcrops of
same off line of section.

23 1.4 Fine-medium grained silty limestone,
olive gray weathering rust, single
layer.

22 12.9 Covered with talus of buff and rusty
silty limestone, sinyle bed
massive gray limestone about 1.5°
thick projects into middle of

interval.
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Virgin Gorge Section

Thickness
Unit Sample (ft.) Descrintion

21 G21 i.3 Very fire to fine grained limestone,
gray weathering gray, single
layer--Straparollus.

20 1.3 Very fine grained limestone, gray
weathering gray, slabby beds.

19 2.7 Very fine to fine grained limestone,
gray weathering gray, massive
layer.

18 G1l8 4.1 Fine grained limestone silty lime-
stone, olive gray weathering rust,
massive bed.

17 2.1 Very fine grained limestone, light
gray weathering gray, thin slabby
beds.

16 1.7 very fine to fine grained limestone,
gray weathering gray, single layer.

15 2.7 Very fine grained silty limestone,
weathering rusty, massive.

14 Gl4 3.4 Very fine to fine grained limestone,
gray weathering dk. gray, gray
single 1.5' bed at base, 1' slabby
limestone with crurithyris.

13 8.2 Covered with rusty weathering silty

limestone.
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Virgin Gorge Section

Thiickness

Unit Sample _ (ft.) bescription
12 1.3 Fine graincd limestone, qray

weathering gray, taintly lamirated
beds.

11 Gll 7.5 i'ine to medium grained limestone,
gray weathering gray, single ledge
31.5'-=-rusty buff{ at basc.

10 8.2 Covered.

9 3.5 Covered with talus of silty limestone,
gray weathering rust.

8 G8 5.1 Very fine grained limestone, gray
weathering somewhat lighter, 4'
ledge.

7 G7 8.2 Covercd with talus of very fine
araitned silty limestone, olive
g1 ; weathering rusty.

6 2.6 very fine to fine grained limestone,
gray-dk. gray weathering gray.

5 G5 3.3 Very fine grained limestone, gray
weathering gray, beds as much as
6" thick, slabby.

4 G4 5.3 Covered on tape line, rusty weather-
ing silty limestone off line

section.
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Virgin Gorge Section

Thickness
Unit Sample  (ft.) Description

3 18.5 vVery finc to fine gqrained limestone,
aqray weathering qray, ledges as
much as 2' thick, minor cover, 6"
chert layer at 14', no fossils
noted.

2 G2 13.8 Fine to medium grained limestone,
qray weathering qgray and rusty,
beds 6"-2'--scattercd chert
massces, all thin 2"-4" layers
chert--weathering rusty.

1 Gl 23.5 Very fine grained limestone, dgray
weathering gray, beds as much as
4' thick, 2.5' bed in top unit with

rugose corals.

Total Thickness 1%3.1 ft.



Unit

15

14

13

12

11

10

32
Virgin Mountains Section

Thickness
scmple  (ft.)

Description

154 12.2 Very fine grained limestone, 1t.

15B gray weathering lt. dray to white,
parallel bedding, no chert or
silification. Basal 1'8" lime-
stone very fine grained, gray
weathering lt. qray--single bed
(Vi5A). Fossils from upper Lime-
stone, spirifers, product:ds.
Cpper 9' ~ery fine grained lime-
stone (VISB}.

5.4 Covered

V13 10.3 Limestone weathers gray to rusty
buff, chert free, single massive
bed, no fossils apparent single
massive 4' bed at top.

5.6 Covered with blocks of similar

limestonc, possibly some in place.

Vil 3.3 Very fine grained limestone, gray
weathering gray, beds anprox.
1.25' c hick, rock appears
homogeneous, no chert.

4.5 Covered
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Virgin Mountains Section

Thickness
Unit Sample (ft.) Description

9 V9 17.3 Very fine-fine grained limestone,
gray weathering gray, beds 6"~
2-3'/irreqular beds of rusty
weathering whole chert.
Syringoporida, scarce Phaceloiq
corals, solitary rugose. Sequence
from base up: 1ls. 1.7', chert
1.4', 1ls. 1', chert 6", 1ls. 1.5"',
chert 6", 1ls. 1', chert 8",
ls. 2', V9 from top.

8 5.8 Covered

7 2.6 Very fine-fine grained limestonc,
gray weathering gray-purple exposed.

6 6.9 Covered

5 VS 1.5 Very fine-fine grained limes’ onc,
gray weathering gray, single bed.

4 4.5 Covered

3 V2 3.5 Very fine-fine grained, massive
limestone

2 B.5 Covered

1 vl -- Resting on massive limestone ledge

in excess of 10', apparently
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Virgin Mountains Section

Thickness
Unit Sample (ft.)

Total Thickness 91.9 ft.

Description

continuous with Mmcyp. Syringo--
poroid, small rugose, no

lithostrotionids noted.
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AT&T Section

Slide # Unit Desgcription

AT75 75 Many large calcite crystals, fossils fragmented,
bryozoans, mollusk, brachiopod, sponge,
gastropod, grapestones crinoid, brachiopod
spine, echinoderm fragment foraminifera
(Endothyroid), quartz crystals, large calcite
crystals.

AT74 74 Pelletal limestone with little calcite cement,
no obvious fossils--very obscure, seems to be
laminated (cross bedded) on a small scale,
definite texture difference.

AT 3 73 Many fossil fragments with calcite matrix,
foraminifera bryozoan fragments, ostracodes,
crinoids, spondge fragments brachiopod
spines, gastropod, echinoderm fragments.

AT?71 71 Oensely packed with bio-fragments, foraminifera
(Endothyroid), gastropods, large calcite
crystals, crinoid, brachiopod fragments,
echinoid fragments, fine grained calcite
matrix.

AT70 70 Abundant foraminifera (globigerina, milioid,
Endothyroid), echinoid fragments, crinoid,
brachiopod spines and fragments, some calcite

crystals in muddy matrix.
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Slide # Unit Description

AT69 68 Poorly sorted, fragmented bioclasts, large
anqgular calcite crystals, crinoids, fora-
minifera (Endothyroid, biserial), bryozoans,
brachiopod fragments, calcite matrix,
heavily populated with bioclasts.

AT66 66 Very fine grained calcite crystals with grain
to grain contacts, subangular to angular,
some quartz grains, large calcite veins, no
visible fossils.

AT62 62 Ostracodes, echinoderm, foraminifera
(nummulites, globigerina) bryozoans,
gastropods, brachiopod fragments, calcite
veins, very fine dark matrix, most shells
are highly fractured.

ATS57 57 Brachiopod~-foraminifera fossil hash (miliolid,
globigerina), crinoid, brachiopod spines and
fragments, much calcite has grown about these
structures,

ATS5 55 Abundant bryozoans, echinoid spines and plate
fragments, foraminifera {(globigerina), large
calcite grains, somewhat vuggy, crinoid,

brachiopod, a few quartz crystals, mostly

grain to grain contacts.
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AT&T Scection

Slide # Unit Description

ATS4 53 Quartz very fine grained, well sorted, possible
plagioclase grains, red color, no fossils,

ATS1 51 Poorly sorted, fossils are very fragmented in
a cryptocrystalline mud-like cement. A few
large calcite crystals, foraminifera
(Endothyroid) echinoderm fragments, pelecypod,
ostracode, brachiopod spines, crinoids.

AT49 49 Brachiopod, calcite veins, scems to be 98%
pellets, a few large calcite crystals,
bryozoans fragments, crinoid, very fine
grained calcite cement.

AT44 44 Many pellets in calcite matrix, sponge fragments
crinoid, gastropod, foraminifera, pelecypods
that are mud filled, hrachiopod fragments,
worm tubes,

AT4] 41 Very fine grained mud with no fossils, calcite
filled veins.

AT15 15 Pelletal limestone with some quartz grains,
belemnite, crinoid, calcite filled veins,
brachiopod fragments.

AT13 13 Quartz sandstone iin muddy matrix, grains are
subangular, few opaque grains, echinoderm

fragments, foraminifera.
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AT&T Section

Foraminifera, gastropod, pelecypods, fairly
pelletal and "muddy" calcite filled pores,
fossils are obscured.

Quartz sandstone, angular-subangular grains,

no fossils noted red material--grains of

Pelletal limestone that has many fossils and
fragments, foraminifera (globigerina,
miliclid), brachiopid fragments, echinoid
fragments, bryozoan, worm tubes.

Extremely sharp bourdry between a fossil packed
and a relatively unfossiliferous, crypto-
crystalline muddy calciferous matrix,
peliectal with a few quartz grains, echinoderm
fragments, foraminifera.

Grain to grain contacts, subangular grains,
calcite microcrystalline grains, calcite
veins, very fine grained, fairly well sorted,

brachiopod spines, foraminifera (Agglutinated,

Slide # Unit Description
AT12 11
AT10 10

opaques.
AT9 9
AT/ 7
AT6 6

miliolid).
AT5 5

Foraminifera, echinodeim fragments, a few large
calcite grains mainly pellets, brachiopod,
bryozoan, quartz grains, calcite grains, very

fine mud like matrix.



40

AT&T Section

Slide # Unit Desctiption

AT3 3 Subangular, point contact, bioclastic, calcite
cement, biosparite, foraminifera (miliolid,
Endothyroid), brachiopod spines and fragments,

ostracodes, crinoids.
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Virgin Gorge Section

Fossils are "hash" with a few large fossils.
Most structures have been erased during
replacement, calcite veins, very fine mud
matrix, styolites, Echinoderm, crinoid,
gastropod, foraminifera (miliolid, globigerina,
Endothyroid), dolomite grains, brachiopod
fragments, ostracode, worm tube.

Very fine grained mud-like matrix with quartz
grains, Darker pelletal areas, no fossils,
muddy sandstone.

Fine qrained mud matrix with fossils and frag-
ments, calcite crystals, echinoid spine,
brachiopod fragments, foraminifera (milioid),
ostracode, crinoid, many pellets,

Quartz grains of varying size in mud-like

matrix and pellets no fossils noted, muddy

Very fine grained mud fossil hash, ostracode,
quartz grains, crinoid, foraminifera
(globigerina), brachiopod, large calcite

crystals, echinoderm.

Slide # Unit Description
G27 27
G25 25
G21 21
G18 18
sandstone,
Gl4 14
Gll 11

Medium grained calcite and pellets, fossil
hash, quartz grains, crinoid, brachiopod,
calcite veins, replacement makes the fossils

impossible to see.
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Virgin Gorge Section

Sslide ¢ Unit Descripntion

G8 8 Fine grained muG~-Jike matrix with fossils and
fragments, calcite veins that cross, fossil
hash, pellets, fossils not recognizable due
to recrystallization, quartz grains.

G7 7 Very fine grained pelletic quartz sandstone,
rounded grains, burrowing, very fine calcite
matrix, no fossils,.

G5 5 Very fine grained mud-like matrix, fossil hash,
ostracode, dolomite grains, brachiopod,
crinoid, fossils are somewhat filled with mud

matrix, bryozoan, large calcite crystals and

veins,

G4 4 Very fine quartz grains surrounded by mud-like
matrix, sandy mud, brachiopod, the fossils
are not easilv seen or discernable, there
are not many found here, pellets.

G2 2 Many calcite filled veins that cross each
other, very fine grained mud-like matrix,
some fragmented fossils, ostracode, not many
fossils and they are difficult to recognize,
pellets.

Gl 1

Medium grained limestone with large calcite
veins., Foraminifera (milioid), calcite grains

are subangular and some mud-like matrix is



Slide #

Unit

virgin Gorge Section

Description

found, most grains have grain to grain

contact, crinoid much replacement,

fessils apparent,

not many
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Virgin Mountains Section

Very fine grained calcareous mud with many
small pellets and very few fosrils, quartz
grains, foraminifera (miliolid, globgerina),
c¢rinoid, gastropod.

Many large pellets that have crystals of calcite

that have grown between them, almost mud like,

Matrix is hash of many fine pellets and fossil
fragments, mollusk fragments gastrapod.
brachiopod, ostracode.

Foraminifera (miliclid, globgerina, Endothyroid),
brachiopod: fragments, spines, crinoid,
ostracode, pelletal with quartz grains.

Foraminifera (mil.olid, Endcthyroid), crinoid,

calcite crystals in a pelletal fine grained

Very fine grained calcite crystals with grain

to grain contacts with very few rounded

Slide # Unit Description
V15B 15
V15A 15

no fossils.
V13 13
V11l 11
V9 9

mud,
V5 5

quartz grains.
\' 3

Pelloidal limestone with calcite cement,
foraminifera (miliolid), very few fossils,

few subangular quartz grains.



Slide #

Unit

Virgin Mountains Section

Description

vl

1

Matrix of fine mud, brachiopod, foraminifera
(Endothyroid), many fossil fragments, large

calcite crystals.
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