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ABSTRACT

The Horquilla Limestone in the Gunnison Hills, Cochise County is 

1,258 feet thick. Early to middle Late Pennsylvanian in age (Late Derry- 

an to Middle Virgilian), and contains an extremely abundant and varied 

fusulinid fauna.

Sixty-one species from the genera Profusulinella. Fusulinella. 

Wedekindellina. Eowaeringella. Beedeina, and Triticites are described 

and illustrated. Twenty three of these species have not been previously 
described.

With few exceptions, fusulinid correlation is most closely re

lated to Midcontinent associations. An advanced form of Profusulinella 

is associated with Fusulinella in rocks of Derryan age, primitive forms 

of Beedeina not found in the Midcontinent region occur in Lower Des- 

moinesian rocks, and two unnamed species questionably referred to the 

genus Fusulinella are reported from Lower and Middle Desmoinesian rocks.

Primitive forms of the genus Triticites occur 154 feet above the 

highest occurrence of Beedeina. Fusulinids from the Zone of Triticites 

correlate with fusulinid faunas from the Midcontinent and west Texas re

gions .

An unnamed species of the genus Eowaeringella is reported for 

the first time in Arizona. The alga Komia is reported from rocks of 

Desmoinesian age and for the first time in Arizona from rocks of Derryan 
age.

viii



INTRODUCTION

Location

The area of study is in the Gunnison Hills in northwestern Co

chise County midway between Benson and Willcox approximately 70 miles 

east-southeast of Tucson, Arizona, The Gunnison Hills are shown on the 

United States Geological Survey Cochise and Dragoon Quadrangle topo

graphic maps. Convenient access to the study area is provided via In

terstate 10 and adjoining hard surface and dirt roads (Figure 1),

Purpose and Scope of the Investigation 

The purpose of this study is to determine"the exact age of the 

Horquilla Limestone in the Gunnison Hills, Cochise County, Arizona, by 

identifying and describing the contained fusulinid fauna and comparing 

it with fauna whose identities and geologic ages have been determined 

accurately in other areas.

Previous Work

Gilluly, Cooper, and Williams (1954) detailed the stratigraphy 

of the Late Paleozoic formations of central Cochise County, including 

several sections in the Gunnison Hills. Nations (1961, 1963) studied 

the fauna of the Black Prince Limestone which he considered to be of 

Early Pennsylvanian age. Cooper and Silver (1964) discussed the geo

logic formations and ore deposits of the Dragoon Quadrangle,

1
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Figure 1. Index nap of Arizona showing location of the Gunnison
Hills in northwestern Cochise County.
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General Geology

The Gunnison Hills are situated near the western margin of the 

Mexican Highland section of the Basin and Range province (Fenneman,

1931, p. 379) and are within the lower limits of the Chihuahuan Biozone, 

transitional with the Sonoran Biozone (Jaeger, 1957, p. 33).

The hills are located in the Cochise Mining District and are 

about 4 miles southeast of the more productive Johnson Camp Mining Dis

trict. All mining activity in the area is on a reduced basis and con

sists primarily of maintenance and minor exploratory work.

The Gunnison Hills form a low ridge about 6 miles long and 
three fourths of a mile wide, trend N. 20® W., and rise to an eleva

tion of 5,530 feet, with an average relief of about 400 feet. They 

are on the east drainage slope of the divide that separates the Sul

phur Springs Valley on the east from the San Pedro Valley on the west. 

The primary drainage outlets of this area into Willcox Playa are Wal

nut Gap, near the north end of the hills, and Dragoon Pass, at the 

south end.

Rock Units

Precambrian Rocks

In northwestern Cochise County, the Pinal Schist, Johnny Lyon 

Granodiorite, and the Tungsten King Granite comprise the Lower Precam

brian rocks, a sequence more than 20,000 feet thick. The upper Pre

cambrian rocks are represented by the Apache Group, a 500-foot sequence 

which consists of the Scanlan Conglomerate, Pioneer Shale, Barnes
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Conglomerate, and Dripping Spring Quartzite (Cooper and Silver, 1964). 

These rocks of Precambrian age are not exposed in the Gunnison Hills.

Paleozoic Rocks

Approximately 6,600 feet of Paleozoic sediments lie disconforma

bly upon the Upper Precambrian rocks. The Cambrian System consists of 

the Bolsa Quartzite of Middle Cambrian age and the Abrigo Limestone of 

Middle and Late Cambrian age. The Upper Devonian Martin Limestone over- 

lies the Abrigo Limestone and is overlain disconformably -by the Escabro- 

sa Limestone of Early to Middle Mississippian age. The Pennsylvanian 

Black Prince Limestone rests upon the upper erosion surface of the Esca- 

brosa Limestone, followed by the Pennsylvanian Horquilla Limestone, the 

Permo—Pennsylvanian Earp Formation, and the Permian Colina Limestone, 

Epitaph Dolomite, Scherrer Formation, and Concha Limestone.

In the Gunnison Hills, the Bolsa Quartzite, the lower part of 

the Abrigo Limestone, and the Epitaph Dolomite are absent (Cooper and 

Silver, 1964).

Mesozoic Rocks

Overlying the Paleozoic rocks with slight angular unconformity 

are about 9,000 feet of Mesozoic rocks consisting of the Triassic or 

Jurassic Walnut Gap Volcanics, the Cretaceous Bisbee Group, containing 

the Glance Conglomerate and the Morita and Cintura formations (undiffer

entiated) , and finally a sequence of clastic sedimentary and volcanic 

rocks of possible Cretaceous age. Three hundred and fifty feet of Wal

nut Gap Volcanics and 1,000 feet of Glance Conglomerate crop out in the 

Gunnison Hills (Cooper and Silver, 1964).
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Tertiary Rocks

A small igneous plug, classed as a lamprophyre of Tertiary age 

by Cooper and Silver (1964, p. 82, pi. 1) is about three quarters of a 

mile north of the measured section of this report. Other rocks of this 

age are absent in the Gunnison Hills but are represented in the Cochise 

and Dragoon Quadrangles by the Texas Canyon Quartz Monzonite, the Three- 

links Conglomerate, and igneous dikes and plugs.

Tertiary and Quaternary Alluvium

Alluvium that may be of either Tertiary or Quaternary age, prob

ably both, lies unconformably upon all the older rocks. The composition 

varies from coarse fanglomerate and gravel to silt and clay. Deposition 

has occurred in stream beds, in lakes, and upon the pediments. The 

greatest thickness of the alluvium is unknown but may reach several 

thousands of feet in the intermontane valleys.

Structure

The most noticeable structural features in the area of the 

Cochise and Dragoon Quadrangles are the post-Paleozoic faulting and the 

post-Cretaceous or Laramide faulting and intrusions. Folding of the 

post-Precambrian rocks is slight.

The Gunnison Hills are an uplifted and tilted fault block, with 

the Gunnison Hills Fault paralleling the west face. The possibility of 

a concealed fault trending northwest through Walnut Gap is discussed by 

Cooper and Silver (1964, p. 113).

The hills are traversed by northeasterly—trending faults which 

produced numerous blocks with up to hundreds of feet of vertical
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displacement. The general strike of the beds in the hills varies from 

N. 10" W. to N. 40" W., with dips ranging from 25" to 60" NE. In the 

southernmost part of the hills, the faulting is complex, the fault 

blocks are smaller, the strike of the beds varies from north to east, 

and the dips range from 30" to 90®.

Methods of Study

One composite stratigraphic section of the Horquilla Limestone 

was decided upon after a thorough field examination was made of the 

outcrops in the Gunnison Hills. The areas that were not selected show

ed either structural complexities, lesser stratigraphic thicknesses, or 

fewer fusulinid-bearing horizons. The two members that comprise the 

composite section are believed to be the most representative of the Hor

quilla Limestone. The upper and lower contacts of the Horquilla were 

studied and the formational boundaries of the Horquilla Limestone estab

lished.

Stratigraphic thicknesses were measured with a Jacob’s Staff, 

and attitudes were determined with a Brunton Compass. Each rock type 

that was considered to be a distinct unit was assigned a number begin

ning with number 1 as the basal unit of the Horquilla Limestone, and 

proceeding through number 113 which is the basal unit of the overlying 

Earp Formation. The units were described in the field using Folk’s 

(1959) carbonate rock classification. Dilute hydrochloric acid was 

used to determine the presence or absence and type of carbonate content. 

The National Research Council Rock Color Chart (Goddard, 1948) was the 

basis for color distinctions of fresh and weathered rock surfaces. The
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Weir (1953). Appendix B contains the description of the measured sec
tion.

Fusulinid horizons were sampled and given a letter-number desig

nation. For example, locality GH 38B-12 is a location in the Gunnison 

Hills, stratigraphic unit number 38, and the second (B) sample taken 

from 12 feet above the base of that unit.
Measurements of the fusulinid thin sections follow the proce

dures outlined by Dunbar and Henbest (1942, p. 60). Specimens were then 

identified by comparison with other known fusulinids whenever possible. 

Specimens that could not be assigned to known species were designated 

new species A, B, C, and so on.

bedding thickness terminology used in this paper is that of McKee and



STRATIGRAPHY OF THE HORQUILLA LIMESTONE 

General Statement

The Horquilla Limestone was described by Gilluly, Cooper, and 

Williams (1954, p. 16) as a separate formation within their newly estab

lished Naco Group. The type section is located on the eastern flank, of 

Horquilla Peak in the Tombstone Hills, about 3 miles south of Tombstone, 

Arizona. The thickness measured at the type locality was 999 feet, but 

in the Gunnison Hills, the measured thickness was 1,595 feet. Gilluly, 

Cooper, and Williams (1954, p. 17-18) believed that the Gunnison Hills 

exposure represented an unfaulted section of the Horquilla Limestone.

They also stated that the Horquilla is the most widely exposed formation 

of the Naco Group in southeastern Arizona. The Horquilla Limestone is 

the thickest of all the Paleozoic formations in the Gunnison Hills and 

crops out along almost their entire length. Its weathered slopes have 

a characteristic ribbed appearance consisting of thin resistant lime

stone ledges intercalated with weaker rocks.

Stratigraphy of the Measured Section 

The Horquilla Limestone in the Gunnison Hills was divided into 

two members to facilitate the field study (Figures 2, 3). The division 

was made at the top of an easily recognized lithologic unit (Appendix A, 

unit 72)• This unit is a 3-foot dolomicrite with varve-like bands in the 

lower 2 feet that weather light gray and very pale orange, and chert peb
bles in the upper foot that weather light brown. A thin discontinuous

8
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Figure 2. Location map of Horquilla Limestone measured section, 
Gunnison Hills, Cochise and Dragoon Quadrangles,
Cochise County, Arizona.
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chert band separates the two parts and weathers pale red. Fusulinid • 

data shows this division to mark the boundary between the Desmoinesian 

and Missourian Series.

Lower Member

This member is of late Early to Middle Pennsylvanian age (Derry- 

an through Desmoinesian) and crops out on the west-facing slope of the 

Gunnison Hills. It is 724 feet thick, with strata striking N. 20° W. 

and dipping 30° NE. The section consists of limestone, silty limestone, 

dolomitic limestone and siltstone. According to Folk's (1959) carbonate 

rock classification, the limestones are micrites, dismicrites, dolomi- 

crites, and recrystallized limestones, with varying amounts of aliochem

ical material such as intraclasts, pellets, and fossil remains. In gen

eral, the weathered surface color is medium gray to light gray. Dolo- 

mitization was observed throughout the section as mottled weathering 

patterns and dolomicrite units, and as dolomite rhombs observed in the 

rocks sectioned for fusulinids. Siltstones are more common in the lower 

200 feet and generally weather light olive gray. They contain numerous 

small pyrite cubes altered to iron oxides. Silt occurs in many of the 

carbonate units as stringers and disseminated particles which weather 

light grayish orange. Chert, as nodules and lenses, occurs throughout 

the section and generally weathers light brown to reddish brown. One 

thin calcareous sandstone unit crops out near the top of the lower mem

ber. Some of the covered intervals, however, may conceal other arena

ceous or silty units.
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Fossils are abundant and were observed in almost every carbonate 

unit. The most abundant megafossils are brachiopods and crinoid debris. 

Next in abundance are solitary and colonial corals, bryozoans, and gas

tropods. The colonial coral beds generally serve as good marker hori

zons. Microfossils, such as fusulinids and other foraminifera, are also 

abundant and the fusulinids proved to be excellent fossils for time zo- 

nation.

Upper Member

Rocks ranging from Middle to middle Late Pennsylvanian age com

prise the 534-foot upper member, which is exposed on the east-facing dip 

slope, about one quarter mile north of the highest peak of the Gunnison 

Hills. The strike of the beds is N. 30* W. and the northeasterly dip 

increases from 35* in the lower part of the member to 50* and decreases 

to 30* again near the top of the upper member at the base of the eastern 

slope. The dip of the strata on the eastern slope is only slightly 

greater than the hill slope, therefore, the topographic expression of 

the beds does not have the ribbed appearance observed on the west-facing 

slope of the hills.

Lithologically, the same types of rocks are in the upper member 

as are in the lower member. However, the carbonates become siltier, 

more dolomites are present, and the number of clastic units increases 

towards the Horquilla-Earp boundary. The weathered surface of the lime

stones is generally brownish gray, with light red streaks throughout.

An increase of silt and ferruginous material in the upper units of the 

member locally gives a multicolored weathered surface of medium gray.



Figure 3• Stratigraphic section of the Horcjuilla Limestone showing fusulinid distribution in 
the Gunnison Hills, Cochise County, Arizona. All fusulinid magnifications xlO.
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brownish gray, light grayish orange, and light red. Generally there is 

less difference in color between the fresh fracture and weathered sur

face of the rocks in the upper member than in the lower member.

Fossils are abundant, but less so than in the lower member. 

Brachiopods and crinoid debris are the most common of the megafossils, 

and colonial coral beds produce several distinctive marker horizons. 

Fusulinids are the most abundant microfossils and are useful in estab

lishing time-stratigraphic boundaries.

Horquilla Limestone Boundaries 

Black Prince-Horquilla Contact

Gilluly, Cooper, and Williams (1954, p. 16) described the base 

of the Horquilla Limestone as a surface of unconformity that was not de

finable to within less than 20 feet stratigraphically. The top of the 

Black Prince Limestone, a formation considered by them to be question

ably of Mississippian age, is placed at the top of the uppermost mas

sive pink limestone bed. The 30 to 65 feet of nonresistant shales and 

limestones lying between their designated top of the Black Prince and 

the lowest resistant beds of the overlying sequence were assigned to the 

Horquilla Limestone. The color and lithologic characteristics of this 

sequence resemble those of the basal Black Prince, but it was assigned 

to the overlying Horquilla Limestone because they found no fossils in 

the zone and believed it consisted of reworked older sediments. Nations 

(1963, p. 1256-1263) accepted this same Black Prince-Horquilla boundary 

and reported Chaetetes favosus Moore and Jeffords and Profusulinella cf.

2* apodacensis Thompson within the shaly zone 30 feet above the top of
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the Black Prince. Nations, however, considered the Black Prince Lime

stone to be Morrowan age.

Cooper and Silver (1964, p. 1, 60) stated that the age of the 

Black Prince could be either Late Mississippian or Early Pennsylvanian. 

They accepted the Black Prince-Horquilla boundary as set forth by Gil- 

luly, Cooper and Williams and also considered the overlying shaly zone 

as part of the Horquilla Limestone. Cooper and Silver (1964, p. 61) 

mentioned that fusulinids were found in the lower 10 feet of the shaly 
zone in the Johnny Lyon Hills, 12 miles northwest of the Gunnison Hills. 

They did not report any fossils from this zone within the Gunnison 

Hills.

The author is in disagreement with the previous writers' place

ment of the Black Prince-Horquilla contact, but does agree that proba

bly most of the Black Prince is of Morrowan age.

A species of Chaetetes. believed to be the same Chaetetes favo- 

sus Moore and Jeffords reported by Nations (1963, p. 1259), was noted in 

a 2-foot thick light gray recrystallized micrite 40 feet above the base 

of the shaly zone, associated with an unidentifiable fusulinid. A pre

viously unreported fusulinid zone is present 1 to 2 feet above the Chae

tetes bed. The most abundant fusulinid in this zone is an advanced spe

cies of Profusulinella, designated in this paper as Profusulinella n. 

sp. A.

The presence of Profusulinella and Chaetetes favosus would indi

cate a Derryan (Atokan) age for the shaly zone, but in the opinion of 

the author, this should in no way influence its assignment to either the 

Black Prince or Horquilla Limestones.
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Restricting the Black Prince to the Morrowan Series, and placing 

the shaly zone within the Horquilla, because of the presence of Derryan 

fossils, as these previous authors did, is employing a restriction that 

has not been applied to the overlying Pennsylvanian and Permian forma

tions. The boundaries of these younger formations are determined by 

lithology and do not follow geologic time divisions, as is shown by the 

fact that the Earp Formation transgresses the Pennsylvanian-Permian 

boundary.

The shale and limestone sequence measured by Gilluly, Cooper, 

and Williams (1954, p. 18) was 40 feet thick, by Nations (1961, pi. 5) 

was 53 feet thick, and by the author is 60 feet thick. The rocks of 

this zone are not resistant to weathering and are usually covered. How

ever, in the first gully south of the spur extending southwest from the 

highest peak of the Gunnison Hills, the entire 60 feet of the sequence 

is exposed, and is the only complete exposure known to the author.

The Black Prince Limestone is a formation of cyclic deposition. 

The basal unit of the cycle is a grayish purple to greenish gray silt- 

stone or silty lithomicrudite. The middle unit is a light gray and 

grayish pink mottled micrite. The upper unit is a light pinkish gray to 

light pink micrite. Generally the basal calcareous unit is 1 to 2 feet 

thick, whereas the middle and upper units are thicker, the upper unit 

being the thickest.

The 60-foot zone seems to be merely a continuation of this same 

pattern of cyclic deposition, with the siltstones and silty lithomicrud

ites predominating over the nonclastic micrites, and not a zone of re

worked sediments• The rock colors and degree of recrystallization of
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the limestones within the zone resemble those of the underlying Black 

Prince. Therefore, based upon close lithologic and depositional simi

larities , regardless of fossil content, the author has assigned the 

shale and lithomicrudite to the Black Prince and has placed the Black 

Prince-Horquilla boundary at the top of this shale and limestone zone. 

The boundary would thus be defined as occurring at the base of the first 

resistant gray limestone above the uppermost resistant pink limestone of 

the Black Prince.

Horquilla-Earp Contact

The increase of clastic material towards the top of the Horquil- 

la Limestone is indicative of the approach to the Horquilla-Earp bound

ary. Gilluly, Cooper, and Williams (1954, p. 17) described this contact 

as not well defined and arbitrarily placed it where the clastic units 

predominate over the limestone. In their measured section of the Earp 

Formation in the Gunnison Hills, Gilluly, Cooper, and Williams (1954, p. 

22) picked the base of the Earp at the base of a 19-foot calcareous 

sandstone, about three quarters of a mile north of the upper half of 

this author's measured section. Their basal unit correlates strati- 

graphically with the author's unit 113 (Appendix B) which is an 8-foot 
calcareous sandstone of similar lithology that lies between two covered 

intervals.

The fusulinid Triticites coronadoensis Ross and Tyrrell occurs 

throughout the interval from 146 feet below to 24 feet below the Hor

quilla-Earp contact (Figure 5). Ross and Tyrrell (1965, p. 620) report

ed this species from above and below the Horquilla-Earp contact in the 
Whetstone Mountains, southeastern Arizona. Triticites cullomensis
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Dunbar and Condra occurs 12 feet below the Horquilla-Earp contact In the 

Gunnison Hills and was reported by Sabins and Ross (1963, Text-fig. 4) 

from the Upper Virgilian of the Horquilla Limestone in the Chiricahua 

Mountains, southeastern Arizona, and by Ross (1965, p. 1160) from the 

Upper Virgilian of the Gaptank Formation in the Glass Mountains, west 

Texas. Dunbarinella cf. D. ervinensis Thompson and Triticites bensonen- 

sis Ross and Tyrrell occur 47 feet above the base of the Earp and Dun

barinella cf. D. ervinensis occurs with Triticites rhodesi Needham 80 

feet above the base. Dunbarinella indicates an age at least as young as 

Middle Virgilian. Triticites bensonensis was reported from the lower 

part of the Earp Formation in the Whetstone Mountains by Ross and Tyr

rell (1965, p. 620). Triticites rhodesi was reported from the Upper 

Magdelena Limestone, New Mexico, by Needham (1937, p. 43) and from basal 

Virgilian beds of the Earp Formation in the Chiricahua Mountains, south

eastern Arizona, by Sabins and Ross (1963, Text-fig. 4). Triticites 

beedei Dunbar and Condra, occurs 112 feet above the base of the Earp and 

was reported by Ross (1965, p. 1160) from the Upper Virgilian of the 

Gaptank Formation in the Glass Mountains, west Texas. A form transi

tional between the genus Triticites and either Pseudoschwagerina or 

Leptotriticites occurs 160 feet above the base of the Earp in the Gunni

son Hills and indicates Early Permian or Late Pennsylvanian age.

The Horquilla-Earp boundary was considered to be of middle Late 

Pennsylvanian age by Williams (in Gilluly, Cooper, and Williams, 1954, 

p. 34, 38). The occurrence of Middle and Late Virgilian fusulinids in 

the rocks below unit 113, the basal unit of the Earp, and Middle and
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predominantly Late Virgilian fusulinids above this unit, supports a mid
dle Late Pennsylvanian age.



GENERAL PALEONTOLOGY

The invertebrate fauna of the Hor.quilla Limestone collected by 

Gilluly, Cooper, and Williams (1954, p. 34) was submitted to several 

paleontologists for identification. Duncan studied the corals, Weller 

the trilobites, and Henbest the fusulinids. The most abundant megafos

sils observed by the author were brachiopods and crinoid stems. Fewer 

solitary and colonial corals, bryozoans, gastropods, and echinoid spines 

were noted. The most abundant microfossils are fusulinids. Arenaceous 

foraminifera of the genera Bradyina, Cliraacammina. Endothyra. Tetratax- 

is, and Textularia were observed in thin sections from throughout the 

Horquilla, but are not described or illustrated in this paper.

The alga (stromatroporoid) Komia Korde has been previously re

ported in Arizona by Wells and by Ross and Sabins. Wells (1965, p. 12) 

identified this genus in rocks of Desmoinesian age in the Naco Forma

tion, Dripping Spring Mountains, Gila County. Ross and Sabins (1965, 

p. 176) reported a zone of abundant Komia in the Upper Desmoinesian of 

the Horquilla Limestone, Chiricahua Mountains, Cochise County. A zone 

of abundant Komia, about 25 feet thick, was noted in the Upper Des

moinesian of the author’s measured section (Appendix B, units 45-47). 

Komia was also found in units 5, 11, and 13 (Appendix B). These units 

are in the Derryan part of the section and this is the first reported 

occurrence of Komia in Derryan rocks in Arizona.

21
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A curiosity, but of limited paleontological importance was a 

specimen of a shark’s tooth, probably Cladodus. taken from Desmoinesian 

rocks about one quarter of a mile north of the author’s measured sec

tion.



FUSULINID ZONATION

General Statement

The family Fusulinidae von MGller, 1878, is an extinct group of 

Foraminifera that lived in Late Hississippian, Pennsylvanian, and Perm

ian seas. Rapid morphologic evolution, widespread distribution, and 

abundance has made the fusulinids a valuable tool in correlating rocks 

of the Garboniferous and Permian Systems.

This report describes and illustrates sixty-one species in six 

genera; twenty three of these species have not been previously describ

ed. Specimens of the genera Eoschubertella, Eostaffella, Frumentella, 

Millerella, Nankinella. Plectofusulina. Pseudostaffella. Schubertella. 

and Staffella were observed in the thin sections, but the species in 

these genera are not identified because they are generally small, rather 

rare, and well oriented specimens are difficult to obtain. In most of 

these genera, the ranges of the species are not known accurately enough 

to make them useful in zonation studies.

Substitution of the generic term Beedeina Galloway, 1933, for 

Desmoinesian forms of Fusulina.Fischer de Waldheim, 1829, was suggested 

by Stewart (personal communication, 1968). A discussion in support of 

the validity of Galloway's genus was presented by Ishii (1958a, p. 655) 

and by Stewart (1968, in press). The present author agrees that the 

type species of Fusulina. that is, Fusulina cylindrica MGller, is mor

phologically different from species referred to that genus in rocks of 

Desmoinesian age. He believes that only those fusulinids that possess
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similarities of wall structure, septal fluting, and proloculus size and 

shape which are observed in Fusulina cylindrica should be assigned to the 

genus Fusulina, and that the fusulinids of the Desmoinesian Series for

merly referred to the genus Fusulina should be assigned to Beedeina.

Fusulinid Zones

The fusulinids and the fusulinid zones discussed below are illus
trated in Figure 3 and Figure 4,

Profusulinella Assemblage Zone

This is the earliest fusulinid zone in the Horquilla Limestone in 

the Gunnison Hills. The base of this zone was not determined, but ex

tends as far as 24 feet into the underlying Black Prince Limestone. The 

top of the zone is marked by the first appearance of Fusulinella 11 feet 

above the base of the Horquilla Limestone. The zone is characterized by 

Profusulinella n. sp. A and Millerella. Profusulinella n. sp. B occurs 2 

feet above the base of the overlying Fusulinella zone. The association 

of Profusulinella with Fusulinella is more prevalent in the Cordilleran 

region than elsewhere in North America. This association has been re

ported by Slade (1961) from the Goshute Mountains in Utah, by Wells (1965, 

p. 14) from the Dripping Spring Mountains, south-central Arizona, and by 

Ross (1965, p. 178) from the Chiricahua Mountains, southeastern Arizona.

Fusulinella Assemblage Zone

This zone contains a more diverse fauna than the proceeding Pro

fusulinella zone. The base is marked by the first appearance of the in

dex genus 11 feet above the base of the Horquilla Limestone, and the top
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is marked by the first appearance of Beedeina, 91 feet above the base of 

the Horquilla. The lower part of this 80-foot zone is characterized by 

primitive forms of the index genus such as Fusulinella devexa Thompson,

FI, juncea Thompson, and Fusulinella n. sp. A. The upper part contains 

Fusulinella iowensis Thompson, Fusulinella n. sp. B, and Fusulinella n. 

sp. C, and correlates with the Subzone of Fusulinella iowensis of Dunbar 

and Henbest (1942, p. 28) in the Illinois Basin. Other fusulinid genera 

such as Eoschubertella, Eostaffella. Nankinella, Pseudostaffella, and 

Staffella also occur within the Fusulinella zone.
The range of Fusulinella extends a considerable distance above 

the upper limit of its assemblage zone. Fusulinella? n. sp. D occurs in 

the overlying Beedeina hayensis subzone. Fusulinella furnish! Thompson 

occurs in the still higher Wedekindellina euthysepta subzone. Fusuli— 

nella? n. sp. E occurs in the Beedeina girtyi subzone that overlies the 

Wedekindellina euthysepta subzone. The highest occurrence of Fusuli

nella? n. sp. E is 271 feet above the base of the Beedeina Assemblage 

Zone. The generic assignment of the long ranging Fusulinella? n. sp. E 

is questioned because of its stratigraphic position and resemblance to 

the genera Beedeina and Eowaeringe11a. The author knows of only one oth

er reported occurrence of Fusulinella so high in the Desmoinesian Series. 

Verville, Thompson, and Lokke (1956, p. 1277) reported the species Fusu

linella alta and FI. nevadensis associated with Fusulina weintzi from the 

Ely Limestone of eastern Nevada, in rocks which they correlated with the 

Middle Desmoinesian of Iowa. Skinner and Wilde (1967, p. 1005) stated 

that Fusulinella alta and FI. nevadensis might be one group of the two 

groups of ancestral stocks of the genus Eowaeringella. The Fusulinella
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Assemblage Zone in the Gunnison Hills correlates with zones of Late Derr- 

yan fusulinids from New Mexico and Nevada and zones of Late Atokan fusu- 

linids from the Midcontinent region.

Beedeina Assemblage Zone

This zone overlies the Fusulinella zone and contains the most 

abundant fusulinid fauna in the author's section. The base of this 633- 

foot zone is marked by the first appearance of Beedeina, 91 feet above 

the base of the Horquilla Limestone and the top of the zone is 724 feet - 

above the base of the Horquilla. The Beedeina zone coincides with the 

limits of the Desmoinesian Series. The index genus was not observed in 

thin sections from the upper 102 feet. The zone is divided into four 

subzones based upon evolutionary changes within the index genus.

The Beedeina hayensis Assemblage Subzone is the lowest subzone 

and is correlative with the same subzone of Ross and Sabins (1965, p.

179) of Early Desmoinesian age in the Chiricahua Mountains, southeastern 

Arizona. The subzone is 19 feet thick and is characterized by primitive 

species of Beedeina that contain features transitional with Fusulinella. 

Such species are generally recognized by massive tabular to flowing cho- 

mata, and weak equatorial septal fluting. Other species within the sub

zone are: Beedeina cedarensis (Ross and Sabins), Beedeina n. sp. A, Wede- 

kindellina n. sp. D, and Fusulinella? n. sp. D. In the Midcontinent, 

Dunbar and Henbest (1942, p. 30; Moore, 1944, p. 671) called the lowest 

subzone the Subzone of Beedeina leei. In the Gunnison Hills, Beedeina 

leei (Skinner) occurs 78 feet above the base of the Wedekindellina euthy-

septa subzone. Thus, the fusulinid fauna of the Beedeina hayensis
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subzone in the Gunnison Hills appears to be morphologically more primi

tive and stratigraphically older than the fusulinids of the comparable 

standard subzone in the Midcontinent region.

The Wedekindellina euthysepta Assemblage Subzone overlies the 

Beedeina hayensis subzone. It is marked by the first appearance of Wede

kindellina euthysepta and is 218 feet thick. Other species of Wedekind

ellina in the subzone are Wedekindellina excentrica (Roth and Skinner), 

jf. henbesti (Skinner), and Wedekindellina n. sp. B. The range of the in

dex genus extends below and above the limits of the subzone. Wedekind

ellina n. sp. A occurs in the underlying Beedeina hayensis subzone. 

Wedekindellina cabezasensis Ross and Sabins, W. euthysepta (Henbest), W. 

excentrica. W. henbesti. Wedekinde1lina n. sp. C, and Wedekindellina n. 

sp. D occur in the overlying Beedeina girtyi subzone. Wedekindellina el- 

lips oides Dunbar and Henbest, Wedekindellina cf. W. ellipsoides. W. eu

thysepta, and Wedekindellina n. sp. B occur in the still higher Beedeina 
eximia subzone.

Species of Beedeina that occur in the Wedekindellina euthysepta 

subzone are Beedeina cedarensis (Ross and Sabins), j$. hayensis (Ross and 

Sabins) , B_. leei (Skinner), Beedeina cf. B. mutabilis (Waddell), JB. plat- 

tens is (Thompson), B. rockymontana (Thompson), and Beedeina n. sp. B. 

These species of Beedeina possess less flowing chomata, more equatorial 

fluting, and a more fusiform shell than species of Beedeina in the under

lying Beedeina hayensis subzone. Fusulinella furnish! is the only spe

cies of that genus occurring in the Wedekindellina euthysepta subzone.
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The fusulinid fauna of the Wedekindellina euthysepta Assemblage 

Subzone correlates with Middle Desmoinesian fusulinids of the Midconti
nent and Cordilleran regions.

The Beedeina girtyi Assemblage Subzone overlies the Wedekindel

lina euthysepta subzone and is 74 feet thick. Species of Beedeina in 

the Subzone are Beedeina bowiensis (Ross and Sabins), B. expedite (Al

exander), J8. haworthi (Beede), Beedeina n. sp. B, Beedeina n. sp. C, 
and Beedeina n. sp. D. These species have well developed septal flut

ing across the length of the chambers, nearly symmetrical, narrow cho- 

mata, and a fusiform to thickly fusiform shell. As mentioned above, 

species of Wedekindellina and Fusulinella also occur within this sub

zone. Eowaeringella n. sp. A in the lower part of the Beedeina girtyi 

subzone is the first reported occurrence in Arizona. Stewart (1968, in 

press) also mentions this occurrence in a regional study of the genus.

The highest Beedeina subzone, the Beedeina eximia Assemblage 

Subzone, is 322 feet thick and contains Beedeina acme■(Dunbar and Hen- 

best), B̂. bowiensis (Ross and Sabins), Beedeina cf. JJ. erugata (Wad

dell), Beedeina cf. B. illinoisensis (Dunbar and Henbest) , IJ. lonsdal- 

ensis (Dunbar and Henbest), J3. megista (Thompson), Beedeina cf. J3. roe- 

gista, Beedeina cf. B. mysticensis (Thompson), Beedeina n. sp. E, Bee

deina n. sp. F, and Beedeina n. sp. G. Species of Wedekindellina* as 

mentioned above, also occur within this subzone. This subzone overlies 

the Beedeina girtyi subzone and contains specimens showing the most ad

vanced development of the genus Beedeina. with such features as thin 

tectorial deposits, thick diaphanotheca, pseudochomata, intense septal 

fluting, and large, thickly fusiform to elongate fusiform shells. The
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Beedeina fauna of this subzone correlates with Late Desmoinesian Bee- 

deina fauna of the Midcontinent and Cordilleran regions.

Other fusulinid genera such as Eoschubertella, Eostaffella.

* Frumentella. Millerella, Plectofusulina. Pseudostaffella, and Staffella 

occur throughout the Beedeina Assemblage Zone.

Triticites Assemblage Zone

This 534-foot zone includes the upper member of the Horquilla 

Limestone. The lower limit of the zone is 724 feet above the base of 

the Horquilla and marks the base of the Missourian Series in the Gunni

son Hills. The zone extends into the lower part of the overlying Earp 

Formation and its upper limit was not determined.

The lower 200 feet of the Triticites zone contains fusulinids 

of Missourian age that correlate with the Subzone of Triticites ohioen- 

sis of Dunbar and Henbest (1942, p. 31) and the Subzone of Triticites 

irregularis of Moore (1944, p. 672) from the Midcontinent and the fol

lowing subzones of Ross (1965) from west Texas: Assemblage Subzone of 

Triticites celebroides. Assemblage Subzone of Triticites collus, and 

the lower part of the Assemblage Subzone of Triticites acutuloides.

Fusulinids from the Missourian part of the Triticites zone are 

as follows: Triticites celebroides Ross, Triticites cf. T. celebroides. 

JC. collus Burma, Triticites cf. T. irregularis (Schellwien and Staff),

T. newelli Burma, T. ohioensis Thompson, Triticites n. sp. A, and Triti

cites n. sp. B. These species possess primitive morphologic features 

such as a small proloculus, fine alveolar wall structure, tight juve- 

narial coiling, and small to slender elongate shells. Specimens of
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Eostaffella, Frumentella, Millerella, Schubertella, and Staffella also 

occur within the Missourian part of the Triticites zone.

Fusulinids from the upper 334 feet of the Triticites zone cor

relate with Early to Middle Virgilian fusulinids from the Triticites 

cullomensis Subzone of Moore (1944, p. 672) in the Midcontinent region,
L

and the following subzones of Ross (1965) from west Texas: the upper 

part of the Assemblage Subzone of Triticites acutuloides. the Assem

blage Subzone of Triticites moorensis, the Assemblage Subzone of Triti

cites turgidus, and the lower part of the Assemblage Subzone of 

Triticites cameratoides.

Fusulinids from the Virgilian part of the Triticites zone are 

as follows: Triticites acutuloides Ross, T. coronadoensis Ross and Tyr

rell, 2* cullomensis Dunbar and Condra, Triticites cf. 2* mediocris an— 

gustus Dunbar and Henbest, T. whetstonensis Ross and Tyrrell, Triticites 

n. sp. C, and Triticites n. sp. D. These species shew advanced morpho

logic features such as increased proloculus size, coarse alveolar wall 

structure, increased chamber height in the outer volutions, and a large, 

slightly inflated fusiform shell. Specimens of Millerella. Schubertel

la, and Staffella also occur within the Virgilian part of the Triticites 

zone.

Fusulinid Zonation Summary

The base of the Horquilla Limestone is probably of Late Derryan 

age as shown by the presence of an advanced form of Profusulinella, as

sociated with species of Fusulinella that are reported by Thompson 

(1948) from Upper Derryan rocks in New Mexico. The Derryan Series also
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contains fusulinids that correlate with Late Atokan fusulinids from the 
Midcontinent region*

The well-defined boundary between the Derryan and Desmoinesian 

Series is 1 foot below the top of unit 14 (Appendix B), at the first 

appearance of Beedeina in a Chaetetes bed.

The Desmoinesian Series contains rocks ranging in age from Early 

to Late Desmoinesian* The base has the same primitive species of Beede

ina reported by Ross and Sabins (1965) in the Chiricahua Mountains, 

southeastern Arizona, and the top of the Desmoinesian has forms of 

Beedeina that correlate with fusulinids reported by Thompson (1934) and 

by Dunbar and Henbest (1942) from the Desmoinesian of the Midcontinent 

region*

The Desmoinesian-Missourian boundary is not well defined be

cause of the absence of definitive fusulinids in a 154-foot zone of 

rocks between the highest occurrence of Beedeina and the lowest occur

rence of Triticites. Staffella and Frumentella were the only fusulinids 

noted in this zone. The boundary lies within this 154 feet and for con

venience in field correlation was considered to be at the top of unit 

72 (Appendix B). Unit 72 is a prominent 3-foot thick dolomicrite that 

has varve-like bands in the lower 2 feet which weather light gray and 
very pale orange, and chert pebbles in the upper foot that weather 

light brown*

The Missourian Series includes rocks ranging in age from Early 

to Late Missourian. The contained fusulinids correlate with fusulinids 

from the Lower Missourian Series of the Midcontinent (Dunbar and Hen- 

best, 1942), the Lower and Upper Missourian Series from the Whetstone
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Mountains (Ross and Tyrrell, 1965), and the Middle and Upper Missourian 
Series from west Texas (Ross, 1965).

The well-defined Missourian-Virgilian boundary is at the base 

of unit 89, 10 feet above an easily recognized Multithecopora bed that 

crops out in several places in the Gunnison Hills.

The Virgilian Series contains fusulinids that correlate with 

Early and Middle Virgilian fusulinids from west Texas (Ross, 1965) and 

from the Whetstone Mountains, southeastern Arizona (Ross and Tyrrell, 

1965).

The top of the 1,258-foot Horquilla Limestone in the Gunnison 

Hills is 12 feet above late Middle Virgilian fusulinids and 47 feet be

low middle Late Virgilian fusulinids. Thus, fusulinid evidence closely 

supports the middle Late Pennsylvanian age assigned to the top of the 

Horquilla by Gilluly, Cooper, and Williams (1954, p. 34).

Repository

Specimens described and illustrated in this report are retained 

in the paleontology collection. Department of Geology, University of 

Arizona. They are numbered consecutively, starting with UA-1100 

through UA-1555.



SYSTEMATIC PALEONTOLOGY

Order FORAMINIFERIDA 

Superfamily FUSULINACEA von MBller, 1878 

Family FUSULINIDAE von Mttller, 1878 

Subfamily FUSULININAE Rhumbler, 1895

Genus PROFUSULINELLA Rauser-Chemoussova and Beljaev, 1936

Profusulinella n. sp. A 

Fig. 6, nos. 1-3; App. A-l

Description. The shell is small and fusiform with straight to 

slightly concave lateral slopes, bluntly rounded to slightly pointed 

poles, and a straight axis of coiling. Mature specimens of 5 to 6 vo
lutions are 3.60 to 4.38 mm in length and 1.39 to 1.68 nan in diameter, 
giving a form ratio of 2.3 to 3.3. The small spherical proloculus mear- 

sures 100 to 125 microns in outside diameter.

The early volutions are subglobose and the later ones become 

fusiform in shape. The shell expands uniformly, and the chamber height 

increases slightly towards the poles in the outer volutions.

The wall is three-layered profusulinellid type, having a tectum 

and an upper and lower tectorium. Although the preservation is poor on 

most of the specimens, the tectorial deposits do not appear to be very 

thick, with the upper tectorium being the thicker. Wall thickness is 

about 40 microns in the last volution. Septal fluting is planar in the
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equatorial region and only very slight in the axial extremities of the 

later volutions. The septa are closely spaced and the septal count 

ranges from 8 in the first volution to 24 in. the sixth volution.

The tunnel is low, straight, narrow, and widens in the last vo

lution. The tunnel angle ranges from 15° in the first volution to 49* 

in the fifth volution. The chomata have steep tunnel slopes and are 

low and flowing in the inner volutions, becoming slightly higher with 

steeper poleward slopes in the adult stages.

Discussion. Profusulinella n. sp. A is similar to £. burrensis 

Thompson, but has a larger, more elongate shell, with less volutions, 

more pointed poles, more symmetrical chomata, and less septal fluting.

P. regia Thompson is also thin walled, but is less elongate, and has 

more massive chomata. Profusulinella n. sp. A primarily differs from 

other species of this genus in its overall larger, more elongate shell, 

and larger proloculus.

Occurrence. In the Gunnison Hills, Profusulinella n. sp. A oc

curs in the Black Prince Limestone 20 feet below the base of the Hor- 

quilla Limestone. It is associated with Eoschubertella, Millerella, 

and possibly another species of Profusulinella. However, preservation 

of the fusulinids in this unit is not good enough to determine whether 

more than one species of Profusulinella exist.

Profusulinella n. sp. B 

Fig. 6, nos. 4-6; App. A-2

Description. The test is small and thickly fusiform with near

ly straight lateral slopes, bluntly rounded poles, and a straight axis



35
of coiling. Mature specimens of 6 to 7 volutions are 2.58 to 3.00 mm 
in length and 1.25 to 1.50 mm in diameter, giving a form ratio of 1.9 

to 2.1. The spherical proloculus ranges from 70 to 100 microns in out

side diameter.

The first volution is subspherical, the next two are ellipsoi

dal and the remaining volutions are thickly fusiform. The shell ex

pands uniformly and the chambers are approximately equal in height 

across the length of the shell.

The spirotheca is three layered and consits of a thin tectum, 

thin lower tectorium, and very thick upper tectorium. Wall thickness 

is 29 to 36 microns in the sixth volution. The septa are planar in 

the central portion of the shell and weakly fluted along the axis of 

coiling. The septal count ranges from 8 in the first volution to 27 in 
the fifth volution.

The tunnel is low, straight, and gradually widens towards the 

outer volution. The tunnel angle ranges from 15® in the first volution 

to 27® in the sixth volution. The chomata are low and flowing in the 

inner volutions, and higher and flowing in the outer volutions, with 

vertical tunnel slopes and poleward slopes that fuse with the upper 

tectorium.

Discussion. Profusulinella n. sp. B is similar to apodacen- 

sis Thompson in size, but has less axial fluting, more massive chomata, 

and a slightly larger proloculus. P. burrensis Thompson has more sep

tal fluting, a slightly smaller proloculus and a more elongate shell. 

The large, thickly fusiform shell, very weak axial fluting, heavy
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flowing chomata, and thick upper tectorium distinguish Profusulinella 

n. sp. B from other species of Profusulinella.

Occurrence. In the Gunnison Hills, Profusulinella n. sp. B oc

curs at locality GH 3B-5 associated with Fusulinella juncea and Pseudo-

staffella
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Genus FUSULINELLA von M'Aller, 1877

Fusulinella devexa Thompson 

Fig. 6, nos. 7-9; App.’ A-3

Fusulinella devexa Thompson. 1948, Univ. of Kansas Paleont. Contr.,
Protozoa, Art. 1, p. 94-95, pi. 32, figs. 6, 10; pi. 35, figs.
1-15; pi. 36, figs. 7-10, 12-17.

Description. The shell is small and fusiform with very slight

ly concave lateral slopes, slightly pointed poles and a straight axis 

of coiling. Mature specimens of seven volutions are 3.65 to 4.30 mm in 

length and 1.25 to 1.73 mm in diameter, giving a form ratio of 2.3 to 

3.0. The small spherical proloculus ranges from 90 to 117 microns in 

outside diameter.

The inner volutions are slightly ellipsoidal and the adult vo

lutions are slightly inflated fusiform. The coiling is loose and the 

shell expands uniformly. The chambers increase slightly in height to

wards the polar regions in the outer volutions.

The spirotheca is the fusulinellid type and consists of a very 

thin tectum, a thin diaphanotheca that is not evident in the juvenarium, 

and upper and lower tectorial deposits, the upper deposit being the 

thicker. The wall thickness is 34 to 45 microns in the outer volutions. 

Septal fluting is planar in the central region of the early volutions, 

and is weak and irregular along the axis of coiling throughout the 

shell. The septa are closely spaced and the septal count ranges from 8 
in the first volution to 26 in the seventh volution.



The tunnel is low, straight, and narrow, generally becoming 

wider in the last volution. The tunnel angle ranges from 17* in the 

first volution to 45* in the sixth volution. The tunnel is bordered by 

moderate to high, tabular chomata, with steep to overhanging tunnel 

slopes. The chomata have low poleward slopes that fuse with the upper 

tectorium in the inner volutions, and become steeper in the outer vo
lutions .

Discussion. Fusulinella devexa Thompson from the Gunnison 

Hills closely resembles the types of Thompson (1948, p. 94) described 

from New Mexico. FI. juncea Thompson has a larger shell, larger chom

ata, wider tunnel and is more elongate. FI. proxima Thompson is less 

elongate with more massive chomata. FI. famula Thompson is shorter and 

much thicker with a narrower tunnel. FI. keatingensis Ross and Sabins 

has a smaller shell and proloculus, less massive chomata, and less 

equatorial fluting.

Occurrence. The type specimens of Thompson (1948, p. 94) are 

from the Upper Derryan part of the Cuchillo Negro Formation, Mud Springs 

Mountains, New Mexico, and was reported as the most abundant species in 

that formation. Fusulinella devexa is also the most abundant species 

of Fusulinella in the Gunnison Hills. Other reported Upper Derryan oc

currences are by Thompson (1953, p. 324) from near Carterville, Jasper 

County, Missouri; Knight (1956, p. 775) from the Ely Limestone near Sil

ver Spring, White Pine County, Nevada; Rich (1961, p. 1174) from the 

Bird Spring Formation near Lee Canyon, Clark County, Nevada; Slade 

(1961, p. 62) from the Ely Limestone of the Goshute Mountains, Elko
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County, Nevada; and Cassity and Langenheim (1966, p. 942) from the Bird 

Spring Group in Arrow Canyon, Clark County, Nevada.

Reported Upper Derryan occurrences in Arizona are by Ross and 

Sabins (1965, p. 186) from the Horquilla Limestone in the Chiricahua 

and Dos Cabezas Mountains, Cochise County; and Wells (1965, p. 26) and 

Reid (1968) from the Naco Formation, Dripping Spring Mountains, Gila 
County.

In the Gunnison Hills, Fusulinella devexa occurs at localities 

GH 3A-3 as the only fusulinid; GH 8A-1 associated with Profusulinella 

sp. indet., Eoschubertella. Eostaffella. Nankinella, and Staffella; GH 

10A-2 with Fusulinella n. sp. A, Profusulinella sp. indet., and Nankin

ella; GH 11A-5 with Fusulinella iowensis and Fusulinella n. sp. A; GH 

11B-11 with Fusulinella n. sp. .A, Fusulinella n. sp. B, Fusulinella sp. 

indet., and Pseudostaffella; and GH 13A-2 with Fusulinella juncea and 

Fusulinella sp. indet.

Fusulinella furnishi Thompson 
Fig. 6, nos. 10-12; App. A-4

Fusulinella furnishi Thompson, 1936a, Jour. Paleont., vol. 10, no. 2, 
p. 100-101, pi. 13, figs. 1-4.

Description. The shell is small, highly elongate fusiform, 

with straight to slightly convex lateral slopes, broadly rounded poles, 

and a straight axis of coiling. Mature specimens of 7 volutions are 

4.75 to 5.50 mm in length and 1.43 to 1.60 mm in.diameter, giving a 

form ratio of 3.0 to 3.3. The small spherical proloculus is about 100

microns in outside diameter
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The first two or three volutions are low and short, the remain

ing rapidly become elongate. The poles of the early volutions are more 

sharply rounded than in the later volutions. The shell expands slowly 

and uniformly, with the chamber height remaining constant across the 

shell.

The spirotheca undulates slightly across the shell, and is com

posed of a tectum, thin diaphanotheca, and thin tectorial deposits that . 

are discontinuous to absent. Wall thickness is about 28 microns in the 

outer volutions. Septal fluting is strong but irregular along the axis 

of coiling, and weak to planar in the mid-section of the shell. The 

septa are closely spaced, and the septal count ranges from 7 in the 

first volution to 25 in the sixth volution.

The tunnel is low, irregular, and widens rapidly to the last 

volution. The tunnel angle ranges from 11° in the first volution to 

50° in the sixth volution. In the inner volutions, the chomata are low 

with steep tunnel slopes and low poleward slopes. In the outer volu

tions, they become rounded and nearly symmetrical.

Discussion. Only a few specimens of Fusulinella furnish! Thomp

son were obtained from the Gunnison Hills, but they agree closely with 

the type specimens from South Dakota (Thompson, 1936a, p. 100). Fusu

linella dakotensis Thompson closely resembles FI. furnish!, but has 

much less axial fluting, and a slightly smaller, more tightly coiled 

shell.

Occurrence. The type specimens of Fusulinella furnish! are 

from the lower part of the Minnelusa Formation near Loring Siding,

South Dakota (Thompson, 1936a, p. 100). There are no other reported
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occurrences. However, Thompson (1936a, p. 101) stated that he believes 

the specimens Roth (1930, p. 126) called Wedekindellina euthysepta. 

from the same locality at Loring Siding, are really Fusulinella fur

nish! , because of external similarities.

In the Gunnison Hills, Fusulinella furnish! occurs at locality 

GH 30A-3, associated with Beedeina rockymontana, Wedekindellina hen- 

besti, and Plectofusulina.

Fusulinella iowensis Thompson 

Fig. 7, nos. 1-3; App. A-5

Fusulinella iowensis Thompson, 1934, Univ. of Iowa Studies in Nat.
Hist., vol. 16, p. 296-297, pi. 20, figs. 28-30.

Description. The shell is small, short, and obese fusiform, 

with straight lateral slopes, broadly angular poles, and a straight 

axis of coiling. Mature specimens of 7 to 8 volutions are 2.20 to 2.60 
mm in length and 1.33 to 1.75 mm in diameter, giving a form ratio of 
1.4 to 1.7. The minute proloculus ranges from 90 to 108 microns in 

outside diameter.

The inner volutions are globose to subglobose, and the shell 

form remains subquadrate throughout its growth. The shell expands uni

formly and the chambers remain fairly constant in height from the tun

nel to the polar region.

The spirotheca is the fusulinellid type, consisting of a tectum, 

thin diaphanotheca, lower tectorium, and a very thick upper tectorium 

on the lateral slopes, giving the false impression of axial filling.

The wall is 30 to 40 microns thick in the last volution. Septal
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fluting is planar in the equatorial region and very slight in the lat

eral portion of each volution. The septa are closely spaced and the 

septal count ranges from 7 in the first volution to 32 in the seventh 

volution.

The tunnel is high, straight, and very narrow throughout the 

shell. The tunnel angle ranges from 10® in the first volution to 25® 

in the sixth volution. It is bordered by high, flowing, chomata with 

vertical tunnel slopes throughout, and low poleward slopes that fuse 

laterally with the upper tectorium in the inner volutions, becoming 

more massive with steeper poleward slopes in the outer volutions.

Discussion. Fusulinella iowensis Thompson from the Gunnison 

Hills has a smaller shell with less volutions, and less septal fluting 

than the type species from Iowa (Thompson, 1934, p. 296). Fl. iowensis 

with its short highly inflated shell is easily distinguished from other 

species of the genus. Fl. iowensis var. leyi Thompson and Fl. famula 

Thompson have larger shells, with more pointed poles in the outer volu

tions, and more massive chomata. Fl. bocki von MBller has a smaller 

shell, fewer volutions, and more rounded poles.

Fusulinella iowensis is a good index fossil and is considered 

to be of uppermost Atokan to possibly early Desmoinesian age but below 

the occurrence of Wedekindellina (Stewart, 1968, personal communica

tion) . Thompson (1942, p. 40; 1960, p. 115) stated that Fusulinella io

wensis occurs in rocks of Desmoinesian age at the type area in Iowa, 

associated with primitive Beedeina, and also occurs in early Desmoines

ian rocks from Ohio, Indiana, Kentucky, and many of the western states.
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Occurrence» The type locality for Fusulinella iowensis Thomp

son is near Cedar Creek, Jefferson County, Iowa, in a limestone member 

of the Upper Derryan Cherokee Shale (Thompson, 1934, p. 297). Other 

reported Upper Derryan occurrences are by Thompson (1936b, p. 676) from 

the upper and lower Mercer Limestone, Muskingum County, Ohio; Thompson 

(1942, p, 40) from the Warmington Limestone Member of the Elephant 

Butte Formation, southern New Mexico; Dunbar and Henbest (1942, p. 95) 

from the Seville Limestone, northwestern Illinois; Henbest and Read 

(1944) questionably from the Sandia Formation, northern New Mexico;

Smyth (1957, p. 263) from the Pottsville Limestone, central and north

eastern Ohio; and Thompson, Shaver, and Riggs (1959, p. 780) from a 

limestone formerly called the Curlew Limestone, western Kentucky.

Henbest (in Gilluly, Cooper, and Williams, 1954, p. 33) compared 

a specimen to Fusulinella iowensis from the Upper Derryan part of the 

Horquilla Limestone near Gleeson, Cochise County, Arizona.

In the Gunnison Hills, Fusulinella iowensis occurs at locali

ties GH 11A-5 associated with Fusulinella devexa and Fusulinella n. sp. 

A; and GH 11C-17 with Fusulinella n. sp. C and Pseudostaffella.

Fusulinella juncea Thompson 

Fig. 7, nos. 4-6; App. A-6

Fusulinella juncea Thompson, 1948, Univ. of Kansas Paleont. Contr., 
Protozoa, Art. 1, p. 93-94, pi. 1, fig. 3; pi. 32, fig. 1; 
pi.,37, figs. 1-18.

Description. The shell is small, elongate fusiform, with

straight to slightly concave lateral slopes, bluntly to sharply rounded
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poles, and a slightly curved axis of coiling. Mature specimens of 6 to 
7 volutions are 2.80 to 4.10 mm in length and 1.00 to 1.60 mm in diame

ter, giving a form ratio of 2.5 to 3.2. The small, spherical prolocu
lus is 85 to 90 microns in outside diameter.

The coiling in the juvenarial volutions is subglobose to ellip

soidal and in the adult volutions is fusiform to elongate fusiform.

The coiling is loose throughout the shell and the shell expands uniform

ly. The chambers increase very slightly in height in the polar regions 

in the outer volutions.

The thin spirotheca consists of a tectum, thin diaphanotheca, 

and upper and lower tectoria, with thicker upper tectorium. Wall thick

ness ranges from 18 to 27 microns in the outer volutions. Septal flut

ing is planar in the central portion of the shell and very slight along 

the axis. The septa are closely spaced and the septal count ranges 

from 8 in the first volution to 30 in the seventh volution.
The tunnel is nearly straight, low, and narrow, widening only 

in the last volution. The tunnel angle ranges from 13° in the first 

volution to 40° in the sixth volution. The chomata are low with nearly 

vertical tunnel slopes and long poleward slopes in the early volutions, 

and become slightly higher with steeper poleward slopes in the adult vo

lutions.

Discussion. Specimens of Fusulinella 1uncea Thompson from the 

Gunnison Hills compare closely with the types from New Mexico (Thompson, 

1948, p. 93). FI. devexa Thompson and FI. fugax Thompson are less elon

gate with larger chomata. FI. oakensis Ross and Sabins has a larger

shell, larger proloculus, more axial fluting, and more bluntly rounded
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poles. FI. prospectensis Ross and Sabins is smaller with a smaller 

proloculus, more pointed poles, and an ellipitlcal shell outline. FI. 

keatingensis Ross and Sabins has a thicker shell, smaller proloculus, 

and a more irregular tunnel.

Occurrence. The type specimens of Fusulinella juncea are from 

the Upper Derryan of the Cuchillo Negro Formation, Hud Springs Moun

tains, New Mexico (Thompson, 1948, p. 94). Thompson (1948, p. 94) also . 

stated that this species was identified from the Upper Derryan in the 

Magdalena and Oscura Mountains, New Mexico, and questioned a specimen ' 

from the Nacimiento Mountains, New Mexico.

In the Gunnison Hills, Fusulinella juncea occurs at localities 

GH 3B-5 associated with Profusulinella n. sp. B and Pseudostaffella; 

and GH 13A-2 with Fusulinella devexa and Fusulinella sp. indet.

Fusulinella n. sp. A 

Fig. 7, nos. 7-9; App. A-7

Description. The shell is small, thickly fusiform, with 

straight lateral slopes, bluntly rounded poles, and a straight axis of 

coiling. Mature specimens of 6 to 8 volutions are 1.52 to 2.70 mm in 
length and 0.65 to 1.25 mm in diameter with a form ratio of 2.0 to 2.6. 

The minute, spherical proloculus ranges in size from 60 to 90 microns 

in outside diameter.

The first volution is subglobose, the second or third volutions 

are ellipsoidal, and the remainder are thickly fusiform. The shell is 

loosely coiled throughout and expands uniformly. The chambers increase
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slightly in height towards the poleward region and noticeably so in the 
outer volutions.

The spirotheca is four layered, with a tectum, a thin diaphano- 

theca, and very thin epithecal deposits that appear to be almost nonex

istent in the outer volution of some specimens• The upper deposit is 

the thicker of the two. The wall is 15 to 18 microns thick in the out

er volutions. Fluting is planar in the equatorial region and very 

slight along the axis of coiling. The septa are closely spaced and 

septal counts range from 7 in the first volution to 28 in the sixth vo

lution.

The tunnel is low, straight, and narrow, widening slightly in 

the outer two volutions. The tunnel angle ranges from 15° in the first 

volution to 25® in the sixth volution. The chomata are moderately high 

and tabular with steep tunnel slopes and low poleward slopes that fuse 

with the upper tectoria in the inner volutions. The chomata become 

.nearly symmetrical with steep poleward slopes in the outer volutions.

Discussion. Fusulinella n. sp. A is similar to FI. whitensis 

Ross and Sabins in size and shape of the test, but with a slightly 

larger proloculus, and less axial fluting. Fl. dosensis Ross and Sab

ins has a tighter coiled juvenarium with the first volution coiled 

askew to the later ones, slightly concave lateral slopes, more sharply 

rounded poles, and more axial fluting. Fusulinella n. sp. A generally 

differs from other described species, in its short, thickly fusiform 

shape, very thin epithecal deposits in the outer volutions, and slight 

axial fluting.
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Occurrence. In the Gunnison Hills, Fusulinella n. sp. A occurs 

at localities GH 10A-2 associated with Fusulinella devexa. Profusuli- 

nella sp. indet., and Nankinella; GH 11A-5 with Fusulinella devexa and 

FI. iowensis; and GH 11B-11 with Fusulinella devexa, Fusulinella n. sp.

B, Fusulinella sp. indet., and Pseudostaffella.

Fusulinella n. sp. B 

Fig. 7, nos. 10-12; App. A-8

Description. The shell is small, slightly elongate fusiform, 

with sharply rounded poles, straight lateral slopes, and a straight ax

is of coiling. Mature individuals of 6 to 7 volutions are 2.65 to 3.10 
mm in length and 0.95 to 1.15 mm in diameter giving a form ratio of 2.5 

to 3.1. The small spherical proloculus ranges from 90 to 135 microns 

in outside diameter.

The first volution is subglobose and the remaining volutions 

become elongate fusiform. The shell expands uniformally with the low 

chambers increasing slightly in height poleward in the outer volutions.

The spirotheca is very thin, consisting of a tectum, a very 

thin discontinuous diaphanotheca, and very thin tectorial deposits, the 

upper tectorium being thicker. The lower tectorium is absent in some 

specimens, but this may be due to preservation. . Wall thickness ranges 

from 15 to 22 microns in the sixth volution, and is composed almost en

tirely of protheca. Septal fluting is weak and irregular, and confined 

to the axial regions. The septa are closely spaced and the septal 

count ranges from 7 in the first volution to 24 in the seventh volution.



The tunnel is low, narrow, and straight throughout the shell.

The tunnel angle ranges from 15° in the first volution to 32° in the 

sixth volution. Low, flowing chomata border the tunnel in the inner 

volutions, with steep tunnel slopes, and low poleward slopes that fuse 

with the upper tectorium. In the outer volutions, the chomata become 

moderately high with steeper poleward slopes.

Discussion. Fusulinella n. sp. B is similar to FI. dakotensis . 

Thompson, differing principally in its smaller shell, straight axis of 

coiling, and less axial fluting. Fusulinella n. sp. B closely resembles 

FI. searighti Thompson in its shell dimensions and primitive wall but 

differs in having less septal fluting and a slightly thicker diaphano- 

theca in the middle volutions. The wall structure of Fusulinella n. 

sp. B appears to be more primitive than other Fusulinella species in 

the Gunnison Hills. The thin spirotheca with very thin tectorial de

posits, somewhat tighter coiling and lower chamber height, generally 

low chomata and very weak axial fluting helps distinguish this species 

from other species of Fusulinella.

Occurrence. In the Gunnison Hills, Fusulinella n. sp. B occurs 

at locality GH 11B-11 associated with Fusulinella devexa, Fusulinella 

n. sp. A. Fusulinella sp. indet., and Pseudostaffella.

Fusulinella n. sp. C 
Fig. 7, nos. 13-15; App. A-9

Description. The shell is small, inflated to thickly fusiform, 

with bluntly rounded poles, straight to slightly concave lateral slopes, 

and a straight axis of coiling. Mature specimens of 7 to 8 volutions

48
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are 2.66 to 3.86 nan in length and 1.33 to 1.93 mm in diameter, giving a 

form ratio of 1.9 to 2.4. The small spherical proloculus ranges from 

100 to 120 microns in outside diameter.
The shell is loosely coiled. The early volutions are low and 

ellipsoidal, becoming thickly fusiform by the fourth volution. The 

outer one to two volutions show a slight inflation in the central re

gion of the test. The chambers remain approximately equal in height 

across the length of the shell.

The spirotheca is the fusulinellid type, consisting of a tectum, 

thin diaphanotheca, and tectorial deposits, the upper tectorium being 

thicker. The wall is thin and is about 30 microns in thickness in the 

last volution. The septa are planar in the equatorial region in the 

inner volutions, and very weakly folded in this region in the outer vo

lutions. The septa are closely spaced and the septal count ranges from 

8 in the first volution to 31 in the eighth volution.
The tunnel is low, straight, and narrow in the early volutions 

with a slight but constant increase in "height and width into the outer 

volutions. The tunnel angle ranges from 15® in the first volution to 

47® in the seventh volution. The chomata are low with steep to slight

ly overhanging tunnel slopes and long poleward slopes in the inner vo

lutions, and become high and slightly asymmetrical with steep poleward 

slopes in the adult volutions.

Discussion. Fusulinella n. sp. C is slightly smaller and less 

elongate than FI. devexa Thompson, with less fluting and lower flowing 

chomata. FI. thompsoni Skinner and Wilde has fewer volutions, a wider
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diameter, a larger proloculus, and slightly more axial fluting. FI. 

oakensis Ross and Sabins is more elongate and has more fusiform-shaped 

inner volutions. FI. cabezasensis Ross and Sabins has a smaller shell, 

a first volution coiled askew to later volutions, and more massive cho- 

mata. The thin spirotheca, moderately large rhomboidal to thickly fus

iform shell, larger proloculus and slight equatorial fluting, distin

guishes Fusulinella n. sp. C from other species of the genus.

Occurrence. In the Gunnison Hills, Fusulinella n. sp. C occurs 

at localities GH 11C-17 associated with Fusulinella iowensis and Pseu- 

dostaffella; GH 13B-5 with Eoschubertella; and GH 14A-6 with Fusuli

nella sp. indet.

Fusulinella? n. sp. D 
Fig. 8, nos. 1-3; App. A-10

Description. The medium-sized shell is slightly inflated to 

elongate fusiform, with straight to slightly concave lateral slopes, 

sharply rounded poles and a straight axis of coiling. Mature specimens 

of 7 volutions are 2.96 to 4.05 mm in length and 1.17 to 1.58 mm in di

ameter, giving a form ratio of 2.3 to 2.7. The minute proloculus rang-; 

es from 64 to 103 microns in outside diameter.

The coiling in the juvenarium is subglobose to ellipsoidal be

coming inflated and elongated in the adult volutions. The shell ex

pands uniformly with the chamber height remaining constant the length 

of the shell.

The spirotheca consists of a tectum, thin diaphanotheca, and a 

thin upper and lower tectorium of subequal thickness,, although in some



specimens the upper deposit is thicker. The wall thickness ranges from 

20 to 36 microns in the outer volutions. Septal fluting is moderate in 

the axial region and planar in the central area of the shell in the in

ner volutions, gradually extending towards the tunnel with slight and 

irregular folding in the subsequent volutions. The septa are closely 

spaced and the septal count ranges from 7 in the first volution to 29 

in the seventh volution.

The tunnel is high, narrow throughout the shell and very slight

ly irregular. The tunnel angle ranges from 10° in the first volution 

to 28® in the sixth volution. The chomata are high and massive to 

broadly tabular, with steep tunnel and poleward slopes except in the 

early volutions where the poleward slopes are low.

Discussion. The generic affiliation of Fusulinella? n. sp. D 

is questioned because the morphologic features of this fusulinid resem

ble those of forms referable either to the genus Fusulinella or to the 

genus Beedeina. The septa are planar in the central portion of the 

shell in the early volutions, and are only slightly fluted in this area 

in later volutions. This is more indicative of Fusulinella than of 

Beedeina. The chomata are high and massive as in Beedeina and not as 

tabular and flowing as in Fusulinella. However, primitive Beedeina 

does not have chomata as massive and tabular as this species exhibits. 

The epithecal deposits, especially the upper tectorium are thicker than 

most species of Beedeina possess. Fusulinella? n. sp. D does not re

semble any species of this genus previously described.

51
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Occurrence, In the Gunnison Hills, Fusulinella? n. sp, D oc

curs at locality GH 17A-3 associated with Wedekindellina n, sp. A and 

Pseudostaffella.

Fusulinella? n. sp. E 

Fig. 8, nos. 4-6; App. A-11

Description. The medium-sized shell is fusiform to elongate 

fusiform, with straight to slightly concave and convex lateral slopes, 

sharply to bluntly pointed poles, and a straight axis of coiling. Ma

ture specimens of 6 to 7 volutions are 4.50 to 5.88 mm in length and 

1.35 to 1.75 mm in diameter, giving a form ratio of 3.0 to 4.2. The 

small spherical proloculus ranges from 118 to 142 microns in outside 

diameter.

The coiling of the first volution is subspherical. The suc

ceeding volutions elongate rapidly. The inner four volutions are coil

ed slightly tighter than the remaining volutions. The chamber height 

remains constant across the length of the shell.

The thin spirotheca consists of a tectum, thin diaphanotheca, 

and very thin discontinuous tectorial deposits. The wall is 30 to 40 

microns thick in the outer volutions. The septal fluting is planar to 

weak in the middle of the shell and moderate in the axial regions. The 

septa are closely spaced and the septal count ranges from 8 in the first 

volution to 31 in the sixth volution.

The tunnel is low, nearly straight, and widens steadily towards 

the outer volution. The tunnel angle ranges from 14° in the first vo

lution to 54* in the sixth volution. The chomata are low and flowing
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in the inner volutions. In the outer volutions, they become tabular 

with steep poleward slopes and steep to slightly overhanging tunnel 

slopes.

Discussion. The generic affiliation of Fusulinella? n. sp. E 

is questioned because of its similarity to other genera. The shape of 

the shell, proloculus size, degree of septal fluting, and chomata size 

and shape would indicate a Fusulinella affiliation, but the very thin 

and discontinuous tectorial deposits are not typical of species of the 

genus Fusulinella. If, however, this species is a Fusulinella. then 

the reduction in tectorial thickness could represent an evolutionary 

advancement. The chomata are more tabular and the fluting slightly 

more developed than species now assigned to the genus Eowaeringella.

The species in question has more septal fluting and lacks the axial 

filling of species of the genus Wedekindellina. The stratigraphic po

sition of the species, ranging well into the Zone of Beedeina, would 

suggest affiliation with Beedeina, but the chomata are too massive and 

tabular, the septal fluting less well developed, and the tectorial de

posits thinner than are usually characteristic of Middle and lower Up

per Desmoinesian species of Beedeina.

Fusulinella? n. sp. E does not resemble closely any previously 

described species within any genus, and the author was unable to find 

within the literature a reported occurrence of Fusulinella from high 

within the Desmoinesian Series associated with advanced species of 

Beedeina. The only reported occurrence of Fusulinella high in the Des

moinesian Series is by Verville, Thompson, and Lokke (1956, p. 1277). 

They reported Fusulinella alta and FI. nevadensis associated with
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Fusulina weintzi from the Ely Limestone, eastern Nevada in rocks which 

they correlated with Middle Desmoinesian rocks of Iowa. Fusulinella 

alta and FI. nevadensis have a thicker shell, smaller equatorial flut

ing, and tighter and more spherically coiled early volutions than Fusu

linella? n. sp. E. Skinner and Wilde (1967, p. 1004), when establish

ing the genus Eowaeringella. stated that Fusulinella alta and FI. ne

vadensis might be ancestral to Eowaeringella.

Occurrences. In the Gunnison Hills, Fusulinella? n. sp. E oc

curs at localities GH 38B-12 associated with Beedeina haworthi; GH 38C- 

14 with Beedeina bowiensis, Eowaeringe11a n. sp. A, Eoschubertella, 

Plectofusulina* and Pseudostaffella; GH 39B-9 with Beedeina haworthi. 

Beedeina n. sp. D, Wedekindellina euthysepta, Wedekindellina n. sp. C, 

Wedekindellina n. sp. D, Fusulinella? sp. indet., Eoschubertella, Fru- 

mentella, and Plectofusulina; and GH 39C—15 with Beedeina bowiensis, 

Wedekindellina sp• indet•, and Plectofusulina.
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Genus WEDEKINDELLINA Dunbar and Henbest, 1933

Wedekindellina cabezasensis Ross and Sabins 

Fig. 8, nos. 7-9; App. A-12

Wedekindellina cabezasensis Ross and Sabins, 1965, Jour. Paleont., vol.
39, p. 196-197, pi. 26, figs. 14-18.

Description. The small to medium size shell is thickly fusi

form with slightly concave to slightly convex lateral slopes, sharply 

rounded poles, and a nearly straight axis of coiling. Mature specimens 

of 8 to 10 volutions are 4.75 to 6.10 mm in length and 1.61 to 1.95 mm 

in diameter, giving a form ratio of 2.8 to 3.0 in the final volution; 
but the maximum elongation occurs in the sixth to the eighth volution 

with a form ratio of up to 3.4. The small sphericallproloculus ranges 

from 84 to 110 microns in outside diameter.

The first volution is low and subspherical; succeeding volu

tions increase in length and width and become thickly fusiform. The 

shell expands uniformly, and the chambers remain constant in height 

across the length of the shell.

The four-layered wall has a tectum, thick diaphanotheca, and 

very thin tectorial deposits. The wall is about 30 microns thick in 

the outer volutions. Septal fluting is very weak and confined to the 

axial region. The septa are numerous and the septal count ranges from 

8 in the first volution to 34 in the seventh volution.

The tunnel is low, slightly irregular, and gradually widens to

wards the outer volutions. The tunnel angle ranges from 14® in the 

first volution to 35® in the ninth volution. The chomata are low.
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slightly asymmetrical, and are indistinct or missing in several volu

tions of some specimens. In the inner volutions, the poleward slopes 

of the chomata are low. In the outer volutions, the tunnel slopes are 

overhanging in some specimens. Axial filling is moderate to heavy and 

the secondary deposits do not extend far into the central portion of 

the shell from the axial region.

Discussion. Wedekindellina cabezasensis from the Gunnison 

Hills is slightly larger with slightly heavier axial deposits than the 

types of Ross and Sabins (1965, p. 196) from the Dos Cabezas Mountains. 

W. henbesti (Skinner) is less thickly fusiform and has more axial flut

ing and less secondary deposits. W. euthysepta (Henbest) is less 

thickly fusiform and has heavier secondary deposits. W. excentrica 

(Roth and Skinner) has a more elliptical shell and an irregular tunnel.

Occurrence. The type specimens of Wedekindellina cabezasensis 

are from the Lower Desmoinesian part of the Horquilla Limestone, Dos 

Cabezas Mountains, Cochise County, Arizona (Ross and Sabins, 1965, p. 

196).

In the Gunnison Hills, Wedekindellina cabezasensis occurs at 

locality GH 38A-8 associated with Beedeina haworthi, Beedeina n. sp. C, 

Wedekindellina euthysepta, W. henbesti. Wedekindellina n. sp. C, Fusu-

linella? sp. indet., Frumentella, Plectofusulina, and Pseudostaffella
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Wedekindellina ellipsoides Dunbar and Henbest 

Fig. 9, nos. 1-3; App. A-13

Wedekindellina ellipsoides Dunbar and Henbest, 1942, Illinois Geol.
Survey Bull. 67, p. 101-102, pi. 9, figs. 9-14.

Description. The medium-size shell is short and thickly fusi

form to ellipsoidal with concave lateral slopes, broadly rounded poles 

and a straight axis of coiling. Mature specimens of 10 volutions are 

2.77 to 3.20 mm in length and 1.11 to 1.47 mm in diameter, giving a 

form ratio of 2.0 to 2.7 in the last volution. The small spherical 

proloculus ranges from 68 to 84 microns in outside diameter.

The first volution is globose to subglobose, the intermediate 

volutions become thickly fusiform to slightly elongate fusiform, and 

the outer volutions shorten in length and become very thickly fusiform 

in shape. The coiling is tight throughout and the shell expands uni

formly. The chambers remain constant in height across the length of 

the shell.

The wall is four layered and composed of a thin tectum, a thin 

diaphanotheca that is partially obscured by filling in the early volu

tions, and upper and lower tectoria. The upper tectorium is thicker 

and both are absent in the tunnel in some specimens. Wall thickness is 

20 to 28 microns in the ninth volution. The septa are planar in the 

central portion of the shell and weakly fluted in the axial region.

The septa are numerous and the septal count ranges from 6 in the first 

volution to 32 in the tenth volution.
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The tunnel is low, narrow, and nearly straight. The tunnel an

gle ranges from 16° in the second volution to 24° in the ninth volu

tion. The chomata are low and indistinct in the early volutions with 

slanted tunnel slopes and low poleward slopes. In the outer volutions, 

the chomata increase in height and have steep tunnel slopes and steeply 

slanted poleward slopes. The secondary filling is very heavy in the 

early volutions and completely fills the chambers. In the remaining 
volutions, the filling does not extend across the chambers. Secondary 

filling in the central portion of the shell decreases towards the final 

volution, where, if present, it is only in the extreme axial region.

Discussion. Wedekindellina ellipsoides from the Gunnison Hills 

agrees closely with the type specimens from southern Illinois (Dunbar 

and Henbest, 1942, p. 101), differing only in having fewer volutions 

and a slightly larger proloculus. The highly ellipsoidal shell, heavy 

secondary filling, and low degree of septal fluting easily distinguish

es this species from others of the genus Wedekindellina.

Occurrence. The type specimens of Wedekindellina ellipsoides 

are from the Upper Desmoinesian Oak Grove Limestone, Greene County, Il

linois (Dunbar and Henbest, 1942, p. 102). Reported Desmoinesian oc

currences in Arizona are by Ross and Tyrrell (1965, p. 627) from the 

Horquilla Limestone, Whetstone Mountains, Cochise County; and Wells 

(1965, p. 32) from the Naco Formation, Dripping Spring Mountains, Gila 

County.

In the Gunnison Hills, Wedekindellina ellipsoides occurs at lo

cality GH 47C-11 associated with Beedeina bowiensis. B. lonsdalensis.
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Beedeina n. sp. F, Wedekindellina euthysepta, VJedekindellina n. sp. B, 

Fusulinella? sp. indet., Frumentella, and Plectofusulina.

Wedekindellina cf. W. ellipsoides Dunbar and Henbest 

Fig. 9, nos. 4-6; App. A-14

Description. The shell is large and thickly fusiform with 

slightly convex lateral slopes, bluntly rounded poles and a straight 

axis of coiling. Mature specimens of 9 to 10 volutions are 4.50 to 

5.00 mm in length and 1.43 to 1.70 mm in diameter, giving a form ratio 

of 2.7 to 3.4 in the last volution. The large proloculus ranges from 

84 to 126 microns in outside diameter.

The coiling is tight and ellipsoidal to thickly fusiform. The 

shell expands uniformly, and the chambers are approximately equal in 

height across the length of the shell.

The spirotheca is four layered and consists of a thin tectum, 

thin diaphanotheca, and thick upper and lower tectoria. The tectorial 

deposits are absent in the tunnel and on the lateral slopes in the pen

ultimate volution. The wall is 25 to 30 microns thick in the outer vo

lutions. The septa are planar in the central portion of the shell and 

are weakly fluted along the axis of coiling in the early volutions to 

moderately fluted in the axial region in the outer 2 to 3 volutions.

The septa are numerous and the septal count ranges from 10 in the first 

volution to 33 in the tenth volution.

The tunnel is low, narrow, and nearly straight. The tunnel an

gle ranges from 8° in the first volution to 30® in the eighth volution. 

The chomata are low and indistinct in the inner volutions with slanted
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tunnel slopes and low flowing poleward slopes. In the outer volutions, 

the chomata increase in height and become well developed with steeply 

slanted poleward slopes and steep to slightly overhanging tunnel slopes. 

Secondary filling is heavier along the axis of coiling in all volutions 

except the final one where it is absent.

Discussion. Wedekindellina cf. W. ellipsoides from the Gunni

son Hills has a larger, more elongate shell, larger proloculus, and 

more septal fluting along the axis than the type specimens from Illinois 

(Dunbar and Henbest, 1942, p. 101). It also differs in this same man

ner from W. ellipsoides from the Gunnison Hills.

Occurrence. In the Gunnison Hills, Wedekindellina cf. tJ. ellip

soides occurs at locality GH 47D-14 associated with Beedeina cf. B_. eru- 

gata, B. megista, Wedekindellina euthysepta, and Frumentella.

Wedekindellina euthysepta (Henbest)

Fig. 9, nos. 7-9; App. A-15

Fusulinella euthusepta Henbest. 1928, Jour. Paleont., vol. 2, p. 80-81, 
pi. 8, figs. 6-8; pi. 9, figs. 1-2.

Wedekindellina euthysepta (Henbest) Dunbar and Henbest, 1933, in Cushman 
Lab. Foram. Research, Special Pub. no, 4, p. 134, key plate 10, 
figs. 13-15.

Description. The shell is elongate fusiform with straight to 

very slightly concave lateral slopes, long tapered sharply pointed 

poles and a nearly straight axis of coiling. Mature specimens of 7 to 

9 volutions are 3.64 to 5.50 ram in length and 1.04 to 1.50 mm in diam

eter, giving a form ratio of 3.4 to 4.3. The minute spherical prolocu

lus ranges from 54 to 84 microns in outside diameter.
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The coiling of the first volution is ellipsoidal, the remaining 

volutions increase in length and become elongate fusiform by the second 

or third volution. The shell expands uniformly, but the large number 

of volutions in the small diameter shell and the heavy secondary depos

its cause the inner volutions to appear more tightly coiled than the 

outer ones.

The spirotheca is four layered. It consists of a tectum, thin . 

diaphanotheca that is not always distinguishable due to heavy chamber 

filling, and upper and lower tectoria." The upper tectorium is the 

thickest, the lower tectorium is very thin and sometimes absent, and 

both tectoria are missing in the outer volutions in some specimens.

Wall thickness is 25 to 30 microns in the outer volutions. Septal 

fluting is planar to very weak .and confined to the axial extremities.

It is more noticeable in the outer volutions where the axial filling is 

light or absent. The septa are closely spaced and the septal count 

ranges from 7 in the first volution to 28 in the seventh volution.

The tunnel is low, very slightly irregular and widens gradually 

to the last volution where it widens abruptly. The tunnel angle ranges 

from 19° in the first volution to 28® in the sixth volution. The cho- 

mata vary considerably from low and flowing, especially in the inner 

volutions, to slightly higher, rounded and asymmetrical in the outer 

volutions, with steep poleward slopes and steep to overhanging tunnel 

slopes. In the inner volutions, the chomata fuse with the upper tec

torium. In the intermediate volutions, the upper tectorium and axial 

filling begin to thin, and finally in the last few volutions, the upper
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tectorium is missing entirely or present only in the extreme axial re

gion, and the axial filling is very light or absent.

Discussion. Wedekindellina euthysepta from the Gunnison Hills 

agrees closely with the types described by Dunbar and Henbest (1942, p. 

98) from Illinois. The original description and illustration by Henbest 

(1928, p. 80) were not complete enough for comparison. W. henbesti 

(Skinner) is similar to W. euthysepta but has a larger shell for cor

responding volutions, slightly more axial fluting, slightly distorted 

polar ends and less secondary deposits throughout the shell. W. excen- 

trica (Roth and Skinner) has a more irregular tunnel and less pointed 

poles. W. coloradoensis (Roth and Skinner) is smaller with less secon

dary deposits. Wedekindellina euthysepta is the most common and wide

spread species of this genus.

Occurrence. The type specimens of Wedekindellina euthysepta 

are from the Lower Desmoinesian Stonefort Limestone, southwestern Illi

nois (Henbest, 1928, p. 80). Other Desmoinesian occurrences are report

ed by Roth and Skinner (1930, p. 333) from the McCoy Formation, Eagle 

County, Colorado; White (1932, p. 25) from the Dennis Limestone, Parker 

County, Texas; Thompson (1934, p. 282) from Cherokee (Lower Desmoines

ian) age rocks in Lucas and Monroe Counties, Iowa; Thompson (1935, p. 

304) from the Boggy Formation, Pontotoc County, Oklahoma; Needham (1937, 

p. 27) from the Magdalena Formation, New Mexico; Thompson and Scott 

(1941, p. 349) from the Quadrant Formation, Wyoming; Dunbar and Henbest 

(1942, p. 98) from Tradewater (Derryan) and Carbondale (Desmoinesian) 

age rocks, Illinois; Henbest and Read-(1944) from the Madera Limestone, 

Nacimiento Mountains, Sandoval County, New Mexico; Love, Henbest and
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Denson (1953) from the Hartville Formation, Platte County, Wyoming; • 

Henbest (1954) from the Tensleep Sandstone, Fremont County, Wyoming; 

Alexander (1954, p. 20) from the Fleming Cap Rock, Senora Formation 

near Fleming, Kansas; St. Jean (1957, p. 50) from the Staunton Forma

tion, Dubois County, Indiana; and Smyth (1957, p. 269) from the Vanport 

Limestone, eastern Ohio.

Reported Desmoinesian occurrences of Wedekindellina euthysepta . 

in Arizona are by Henbest (in Gilluly, Cooper, and Williams, 1954, p.

33) from the Horquilla Limestone near Gleeson, Cochise County; Horvath 

(1960, p. 24) from the Naco Formation, Salt River and Spring Canyon 

sections, Gila and Navajo Counties; Ross and Sabins (1965, p. 196) from 

the Horquilla Limestone, Chiricahua and Dos Cabezas Mountains, Cochise 

County; Ross and Tyrrell (1965, p. 627) from the Horquilla Limestone, 

Whetstone Mountains, Cochise County; Wells (1965, p. 36) from the Naco 

Formation, Dripping Spring Mountains, Gila County; and Reid (1968) from 

the Naco Formation, Superior, Coolidge Dam, and Winkleman sections, 

Pinal and Gila Counties, and the Horquilla Limestone, Waterman Moun

tains, Pima County.

In the Gunnison Hills, Wedekindellina euthysepta occurs at lo

calities GH 17C-8 associated with Beedeina cedarensis and Eoschuber- 

tella; GH 31A-2 with Beedeina sp. indet.; GH 36B-24 with Beedeina plat- 

tens is, Beedeina sp. indet., Wedekindellina sp. indet., Fusulinella? 

sp. indet., and Eostaffella; GH 37A-13 with Beedeina plattensis, Beede

ina sp. indet., and Wedekindellina henbesti; GH 38A-8 with Beedeina ha- 

worthi, Beedeina n. sp. C, Wedekindellina cabezasensis. W. henbesti.
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VJedekindellina n. sp. C, Fusulinella? sp. indet., Eostaffella. Frumen- 

tella, Plectofusulina, and Pseudostaffella: GH 38E-22 with Beedeina

sp. indet.; GH 39B-9 with Beedeina haworthi. Beedeina n. sp. D, Wede- 

kindellina n. sp. C, Wedekindellina n. sp. D, Fusulinella? n. sp. E, 

Fusulinella? sp. indet., Eoschubertella. Frumentella. and Plectofusu

lina; GH 47C-11 with Beedeina bowiensis. B̂. lonsdalensis. Beedeina n. 

sp. F, Wedekindellina ellipsoides. Wedekindellina n. sp. B, Fusuli

nella? sp. indet., Frumentella. and Plectofusulina; and GH 47D-14 with 

Beedeina cf. J3. erugata. megista. Wedekindellina cf. VJ. ellipsoides. 

and Frumentella.

Wedekindellina excentrica (Roth and Skinner)

Fig. 10, nos. 1-3j App. A-16

Wedekindella excentrica Roth and Skinner, 1930, Jour. Paleont., vol.
4, p. 340-341, pi. 30, figs. 1-3.

Wedekindellina excentrica (Roth and Skinner) Thompson, 1936a, Jour. Pa
leont. 9 vol. 10, p. 105-106, pi. 15, figs. 6, 9-11; pi. 16, fig.
12.

Description. The shell is small and thickly fusiform, with 

very slightly convex lateral slopes, bluntly rounded poles, and a 

straight axis of coiling. Mature specimens of 8 to 10 volutions are 

3.60 to 4.11 mm in length and 1.10 to 1.34 nan in diameter, giving a 

form ratio of 2.8 to 3.6." The minute proloculus is 50 to 80 microns in 

outside diameter.

The early volutions are subspherical to ellipsoidal and become 

elongate by the second or third volution. The shell expands slowly but



uniformly and the chamber height remains constant across the length of 

the shell.

The thin spirotheca consists of a tectum and thin diaphanothe- 

ca, which are not always distinguishable. The upper tectorium is thick

er in the inner volutions, and becomes very thin to absent in the outer 

volutions. The lower tectorium is very thin in all volutions. Wall 

thickness is about 30 microns in the outer volutions. The weak septal 

fluting is confined to the axial extremities and is apparent only in 

the outer volutions. The septa are numerous and the septal count rang

es from 7 in the first volution to 26 in the eighth volution.

The tunnel is low, eccentric, and shows a gradual increase in 

width towards the outer volutions. The tunnel angle ranges from 18® in 

the first volution to 24® in the ninth volution. The chomata are low 

and flowing in the early volutions and become more massive with rounded 

tops in the adult volutions. The upper tectorium thickens poleward and 

the axial filling is heavy except in the last volution.

Discussion. Wedekindellina excentrica from the Gunnison Hills 

agrees closely with the type specimens from Colorado (Roth and Skinner, 

1930, p. 340). Wedekindellina euthysepta (Henbest) is larger with more 

pointed poles. W. coloradoensis (Roth and Skinner) is smaller with less 

axial filling. W. henbesti (Skinner) is larger, with less axial filling 

and more septal fluting along the axis of coiling.

Occurrence. The type specimens of Wedekindellina excentrica 

are from the Middle Desmoinesian part of the McCoy Formation, Eagle 

County, Colorado (Roth and Skinner, 1930, p. 340). Other Desmoinesian 

occurrences are reported by Thompson (1936a, p. 106) from the Hartville

65
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Formation near Guernsey, Wyoming; Needham (1937, p. 30) from the Magda

lena Formation, Sandia Mountains, New Mexico; Thompson and Scott (1941, 

p, 349) from the Quadrant Formation, Wyoming; Dunbar and Henbest (1942, 

p. 102) from the Oak Grove Limestone, southern Illinois; Henbest and 

Read (1944) question a species of Wedekindellina excentrica from the 

Madera Limestone, Nacimiento Mountains, Sandoval County, New Mexico; 

Love, Henbest, and Denson (1953) from the Hartville Formation, Platte 

County, Wyoming; Henbest (1954, p. 52) from the Tensleep Sandstone, 

Fremont County, Wyoming; Slade (1961, p. 63) from the Ely Limestone, 

Goshute Mountains, Elko County, Nevada.

In Arizona, Wedekindellina excentrica is reported by Henbest 

(in Gilluly, Cooper, and Williams, 1954, p. 33) from the Desmoinesian 

part of the Horquilla Limestone in the Gunnison Hills, Cochise County.

In the Gunnison Hills, Wedekindellina excentrica occurs at lo

calities GH 37B—16 associated with Beedeina portalensis. Wedekindellina 

sp. indet., Plectofusulina, and Pseudostaffella; and GH 39A-1 with 

Beedeina expedita. Beedeina sp. indet., Wedekindellina n. sp. C, Fru- 

mentella, Plectofusulina, and Pseudostaffella.
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Wedekindellina henbesti (Skinner)

Fig. 10, nos. 4-6; App. A-17

Wedekindia henbesti Skinner, 1931, Jour. Paleont., vol. 5, no. 3, p.
259, pi. 30, figs. 2, 3.

Wedekindellina henbesti (Skinner) Thompson, 1934, Univ. of Iowa Studies
Nat. Hist., vol. 16, p. 279.

Description. The shell is small and slightly elongate fusiform 

with concave to irregular lateral slopes, sharply pointed poles, and an 

irregular axis of coiling. Mature specimens of seven to eight volu

tions are 4.00 to 5.50 mm in length and 1.20 to 1.38 mm in diameter 

giving a form ratio of 2.9 to 4.3. The minute proloculus ranges from 

84 to 92 microns in outside diameter.

The coiling is elongate throughout the shell, although the 

first one or two volutions show less elongation than subsequent volu

tions that have long tapering lateral slopes. The juvenarium is coiled 

tighter than the adult volutions and the final one or two volutions 

show a slight inflation. The chamber height remains constant across 

the length of the shell.

The spirotheca consists of a tectum, thin diaphanotheca, and 

thin tectorial deposits, with the upper tectorium being the thickest. 

The wall attains a thickness of 20 to 25 microns in the outer volu

tions. Septal fluting is weak and confined to the axial regions. The 

septa are closely spaced and the septal counts range from 8 in the 

first volution to 38 in the seventh volution.

The tunnel is lew, slightly irregular, and increases gradually 

in width towards the last volution where it increases markedly. The
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tunnel angle ranges from 14° in the first volution to 30° in the sev

enth volution. The chomata are low in the early volutions and slightly 

higher and symmetrical in the outer volutions. The tunnel slopes are 

steep and the crests are pointed to slightly rounded. In the inner vo

lutions, the poleward slopes fuse with the upper tectorium. In the 

outer volutions, and especially the last volution, the tectoria and ax

ial filling are absent.

Discussion. WedekindeHina henbesti from the Gunnison Hills 

agrees closely with the types described by Skinner (1931, p. 259) from 

Oklahoma, differing mainly in having less volutions. Wedekindellina 

euthysepta (Henbest) is smaller for corresponding volutions, with a 

smaller proloculus, less axial fluting, heavier axial filling, and a 

straighter tunnel. W. coloradoensis (Roth and Skinner) is decidedly 

smaller, with a lower form ratio. W. excentrica (Roth and Skinner) has 

a more thickly fusiform shell with heavier axial filling.

Occurrence. The type specimens of Wedekindellina henbesti are 

from a marl overlying the Bluejacket Sandstone of the Cherokee Shale, 

Mayes County, Oklahoma (Skinner, 1931, p. 259). Other Desmoinesian oc

currences are reported by Thompson (1945, pi 58) from the Youghall For

mation, Sheep Mountain Canyon, Uinta Mountains, Utah; and Alexander 

(1954, p. 21) from the Lower Inola Limestone near Pryor, Mayes County, 
Oklahoma.

Desmoinesian occurrences in Arizona are reported by Williams 

(1951, p. 31) from the Horquilla Limestone, Naco Hills near Bisbee, Co

chise County; Zirkle (1952, p. 48) from the Horquilla Limestone, Chiri- 

cahua Mountains, Cochise County; Wells (1965, p. 40) from the Naco
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Formation, Dripping Spring Mountains, Gila County; and Reid (1968) from 

the Naco Formation, Superior and Coolidge Dam sections, Pinal and Gila 

Counties.

In the Gunnison Hills, Wedekindellina henbesti occurs at local

ities GH 30A-3 associated with Beedeina rockymontana, Fusulinella fur

nish! , and Plectofusulina; GH 37A-13 with Beedeina plattensis, Beedeina 

sp. indet., and Wedekindellina euthysepta; and GH 38A-8 with Beedeina 

haworthi, Beedeina n. sp. C, Wedekindellina cabezasensis. W. euthysepta. 

Wedekindellina n, sp. C, Eostaffella. Frumentella, Plectofusulina. and 

Pseudostaffella.

Wedekindellina n. sp. A 

Fig. 10, nos. 7-9; App. A-18

Description. The shell is small and highly inflated fusiform 

with straight to slightly concave and convex lateral slopes, broadly 

pointed poles, and a slightly irregular axis of coiling. Mature speci

mens of 7 to 8 volutions are 2.50 to 3.50 cm in length and 1.08 to 1.50 

mm in diameter, giving a form ratio of 2.1 to 2.7. The minute prolocu

lus ranges from 64 to 90 microns in outside diameter.

The first volution is subglobose, the intermediate volutions 

are elliptical with slightly convex lateral slopes, and the outer vo

lutions are inflated fusiform with slightly concave lateral slopes.

The,inner volutions are more tightly coiled than the outer volutions. 

The chambers remain constant in height across the length of the shell.

The fusulinellid-type wall consists of a tectum, very thin dia- 

phanotheca that is discontinuous in the polar regions, and tectorial
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deposits. The upper tectorium is the thicker and is very thick on the 

lateral slopes. The wall is 30 to 40 microns thick in the outer volu

tions. Septal fluting is very slight and confined to the axial region. 

The septa are closely spaced and the septal count ranges from 12 in the 

first volution to 34 in the seventh volution.

The tunnel is narrow, of moderate height, and slightly irregu

lar. The tunnel angle ranges from 12° in the first volution to 28° in 

the eighth volution. The chomata are low and flowing in the inner vo

lutions and high and asymmetrical in the outer volutions. The tunnel 

slopes are steep throughout the shell, and the poleward slopes fuse 

with the thick upper tectorium. The chomata and thick upper tectorium 

almost fill the chambers in the early volutions, and in the outer volu

tions of several specimens. This filling gives the false appearance of 

axial filling which is very light or absent.

Discussion. WedekindeHina n. sp. A from the Gunnison Hills 

has a fusiform shell, very light axial filling, and thick spirotheca 

that distinguishes it from other species of Wedekindellina. Fusuli- 

nella itoi Ozawa is very similar in general appearance, but has a larg

er proloculus and less elongate shell. Fusulinella itoi was first re

ported from Upper Permian rocks of Japan (Ozawa, 1925, p. 19). Tori- 

yama (1958, p. 48) discusses Fusulinella itoi and concludes that it is 

from the Lower Pennsylvanian part of the Akiyoshi Limestone of south

western Japan.

Occurrence. In the Gunnison Hills, Wedekindellina n. sp. A oc

curs at localities GH 17A-3 associated with Fusulinella? n. sp. D and 

Pseudostaffella; and GH 17B-7 with Beedeina cedarensis. B. hayensis
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Beedeina n. sp. A, Wedekindellina sp. indet., Eoschubertella. Plecto- 

fusulina, and Pseudostaffella,

Wedekindellina n. sp, B 

Fig. 10, nos. 10-12; App. A-19

Description. The small, slightly fusiform shell has straight 

to slightly concave and convex lateral slopes, sharply pointed poles, 

and a slightly irregular axis of coiling. Mature specimens of 6 to 7 

volutions are 2.88 to 3.25 mm in length and 0.96 to 1.17 mm in diameter 

giving a form ratio of 2.4 to 2,9. The small spherical proloculus av

erages 104 microns in outside diameter.

The first volution is low and short, and the remaining volutions 

become elongate fusiform along a slightly irregular axis of coiling that 

gives a distorted appearance to the shell. The shell expands uniformily 

and the chambers remain constant in height across the length of the 

shell.

The spirotheca consists of a tectum, a thin diaphanotheca that 

is not distinguishable in the early volutions, and an upper and lower 

tectorium, with the upper tectorium being considerably thicker. The 

wall attains a thickness of about 30 microns in the outer volutions.

The septal fluting is very weak and is confined to the axial extremi

ties. The septa are closely spaced and the septal count ranges from 7 

in the first volution to 30 in the sixth volution.

The tunnel is low, narrow, and slightly irregular throughout 

the test. The tunnel angle ranges from 13* in the first volution to 30* 

in the sixth volution. The moderately-sized chomata have steep tunnel



72

slopes, and low poleward slopes that fuse with the upper tectoria which 

thickens towards the poles. However, this thickening, or axial fil

ling, does not always fill the chamber in the axial region.

Discussion. Wedekindellina n. sp. B from the Gunnison Hills is 

similar to Wedekindellina sp. A Ross and Sabins, but has a larger shell 

and proloculus. W. euthysepta (Henbest) is larger, has more axial fil

ling, and a tighter coiled juvenarium. W. cabezasensis Ross and Sabins 

and W, henbesti (Skinner) are larger. W. coloradoensis (Roth and Skin

ner) is smaller and has less secondary deposits.

Occurrence. In the Gunnison Hills, Wedekindellina n. sp. B oc

curs at localities GH 21A-1 associated with Beedeina hayensis. Beedeina 

sp. indet., Wedekindellina sp. indet., Plectofusulina. and Pseudostaf- 

fella; GH 26A-3 with Beedeina leei and Beedeina cf. B_. mutabilis; and 

GH 47C-11 with Beedeina bowiensis. IJ. lonsdalensis. Beedeina n. sp. F, 

Wedekindellina ellipsoides. W. euthysepta. Fusulinella? sp. indet. Fru- 

mentella, and Plectofusulina.

Wedekindellina n. sp. C 

Fig. 11, nos. 1-3; App. A-20

Description. The test is small and elongate fusiform, with 

straight to very slightly concave lateral slopes, pointed tapered 

poles, and a straight axis of coiling. Mature specimens of 8 to 9 vo

lutions are 3.88 to 5.75 ran in length and 0.92 to 1.50 mm in diameter, 

giving a form ratio of 3.8 to 5.3. The minute proloculus averages 84 

microns in outside diameter.
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The coiling is elongate to highly elongate throughout the 

shell. The first 1 or 2 volutions are low, less elongate, and coiled 

tighter than the remaining volutions. The shell beyond the juvenarium 

expands uniformly and the chamber height remains constant across the 

length of the shell.

The four-layered wall is very thin. The tectum and diaphano- 

theca are not distinct in some specimens. Tectorial deposits are very 

thin, subequal in thickness, and absent in places. Wall thickness is 

20 to 25 microns in the outer volutions, and as thin as 15 microns in 

some specimens. Septal fluting is very slight, confined to the extreme 

polar regions, and more evident in the outer volutions. The septa are 

numerous and the septal count ranges from 10 in the first volution to 

24 in the seventh volution.

The tunnel is low, nearly straight, and increases slowly in 

width towards the outer volutions. The tunnel angle ranges from 19° in 

the first volution to 40° in the seventh volution. The chomata are 

very low and indistinct in the early volutions and slightly higher and 

asymmetrical in the outer volutions, with steep poleward slopes, round

ed crests, and steep or slightly overhanging tunnel slopes. Secondary 

filling is weak to moderate, generally confined to the axial region, 

and in some specimens may be absent in the outer 1 or 2 volutions.

Discussion. The small highly elongate shell, large form ratio, 

numerous volutions, minute proloculus, and light secondary deposits 

easily distinguish WedekindeHina n. sp. C from other species of this 

genus. W. euthysepta (Henbest) has a wider shell and heavier secondary
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deposits. W. henbesti (Skinner) has a larger less elongate shell, more 

axial filling, and a more irregular tunnel.

Occurrence. In the Gunnison Hills, Wedekindellina n. sp. C oc

curs at localities GH 38A-8 associated with Beedeina haworthi. Beedeina 

n. sp. C, Wedekindellina cabezasensis. W. euthysepta. W. henbesti. Fusu- 

linella? sp. indet., Eostaffella. Frumentella, Plectofusulina. and Pseu- 

dostaffella: GH 39A-1 with Beedeina expedita. Beedeina sp. indet., 

Wedekindellina excentrica. Frumentella. Plectofusulina. and Pseudostaf— 

fella; and GH 39B-9 with Beedeina haworthi. Beedeina n. sp. D, Wede

kindellina euthysepta. Wedekindellina n. sp. D, Fusulinella? n. sp. E, 

Fusulinella? sp. indet., Schubertella. Frumentella, and Plectofusulina.

Wedekindellina n. sp. D 

Fig. 11, nos. 4, 5; App. A-21

Description. The shell is very small fusiform, with straight 

lateral slopes, sharply pointed, tapered poles, and a straight axis of 

coiling. Mature specimens of 5 to 6 volutions are 2.11 to 2.48 mm in 

length and 0.59 to 0.67 mm in diameter, with a form ratio of 3,5 to 4.3. 

The minute proloculus ranges from 60 to 100 microns in outside diameter.

The coiling of the first volution is subglobose to ellipsoidal. 

Succeeding volutions rapidly increase in length and become highly elon

gate. The shell is tightly coiled and expands uniformly to the last 

volution which is slightly inflated. The chamber height is constant 

across the length of the shell.

The very thin spirotheca is four layered. The tectum and thin 

diaphanotheca are not always visible. The tectorial deposits are very
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thin. Wall thickness is 15 to 20 microns in the outer volution. The 

septa are planar in the central portion of the shell and very weakly 

fluted along the axis of coiling. Usable sagittal sections were not 

obtained.

The tunnel is low, nearly straight, and widens very slightly 

towards the outer volution. In some species, the tunnel is indistinct 

because of chamber filling and preservation. The tunnel angle ranges 

from 24° in the first volution to 34° in the fifth volution. The cho- 

mata are low in the inner volutions, with low poleward slopes and steep 

tunnel slopes. In the outer volutions, the chomata increase in height 

and become less asymmetrical. Secondary filling is moderate, but the 

preservation and small size of the shell leave the impression that the 

chomata are heavier.

Discussion. The extremely small shell size for the number of 

volutions, sharply pointed, tapered poles, and the honinflated central 

area of the shell distinguish Wedekindellina n. sp. D from other spe

cies of this genus. W. elfina Thompson has a smaller shell and small

er form ratio. W. uniformis Thompson is more thickly fusiform. W. 

minuta (Henbest) has fewer volutions and bluntly rounded poles.

Occurrence. In the Gunnison Hills, Wedekindellina n. sp. D oc

curs at localities GH 38D-19 associated with Beedeina n. sp. B, Wede

kindellina sp. indet., Fusulinella? sp. indet., Frumentella, and 

Plectofusulina; and GH 39B-9 with Beedeina haworthi. Beedeina n. sp. D 

Wedekindellina euthysepta, Wedekindellina n. sp. C, Fusulinella? n. sp. 

E, Fusulinella? sp. indet., Eoschubertella, Frumentella. and Plectofusu
lina
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Genus EOWAERINGELLA Skinner and Wilde, 1967

Eowaeringella n. sp. A 
Fig. 11, nos. 6-8; App. A-22

Description. The shell is small and fusiform, with straight to 

very slightly concave lateral slopes, sharply rounded poles, and a 

straight axis of coiling. Mature specimens of 6 to 8 volutions are 

3.25 to 4.25 mm in length and 1.20 to 1.60 mm in diameter, giving a 

form ratio of 2.4 to 3.3. The small proloculus ranges from 84 to 126 

•microns in outside diameter.

The coiling of the inner volutions is subspherical to thickly 

fusiform. The outer volutions elongate and in some specimens become 

inflated fusiform. The shell is loosely coiled and expands uniformly. 

The chambers remain constant in height across the length of the shell.

The spirotheca of the inner volutions is.four layered and con

sists of a tectum, thin diaphanotheca, and thin upper and lower tector- 

ia. In the outer volutions, the upper tectorium is absent, and only 

the tectum, diaphanotheca, and lower tectorium remain. The thickness 

of the wall is 35 to 40 microns in the outer volutions. The septa are 

nearly planar in the central portion of the test and are very weakly 

fluted in the axial region. The septa are closely spaced and the sep

tal count ranges from 7 in the first volution to 23 in the sixth volu

tion.

The tunnel is low, narrow, and straight, with a slight increase 

in width towards the last volution. The tunnel angle ranges from 13° 

in the first volution to 40* in the fifth volution. The chomata are
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prominent and flowing in the inner volutions, and increase slightly in 

height and become more nearly symmetrical with rounded crests in the 

outer volutions. The tunnel slopes are steeply slanted throughout.

The poleward slopes are low in the inner volutions and fuse with the 

upper tectorium towards the poleward region. Axial filling is light in 

most volutions to absent in other volutions.

Discussion. Eowacringella n. sp. A is referred to the genus 

recently established by Skinner and Wilde (1967, p. 1004) with Wede- 

kindellina ultimata Newell and Keroher as the type species. Skinner 

and Wilde did not assign any other species to the genus, but did men

tion the possibility of two stocks of Eowaeringella emerging during the 

Desmoinesian. One group was called the Fusulinella alta and FI. nevad- 

ensis stock from species described by Verville, Thompson, and Lokke 

(1956) from eastern Nevada, and the other group was called the Wede- 

kindellina ultimata and W. mature Thompson stock. The species under 

consideration in this paper differs from the four species mentioned 

above. Wedekindellina ultimata has a larger more elongate shell with 

heavier axial fluting in the polar regions. W. mature is smaller with 

heavier axial filling. Fusulinella alta and FI. nevadensis have more 

inflated shells, more strongly concave lateral slopes, rounder poles, 

stronger axial fluting, less secondary deposits, and more massive chom- 

ata. Stewart (1968, in press) discusses the genus.Eowaeringella. its 
occurrences, and describes several new species.

Occurrence. In the Gunnison Hills, Eowaeringella n. sp. A oc

curs at locality GH 38C-14 associated with Beedeina bowiensis. Fusulin

ella? n. sp. E, Eoschubertella. Plectofusulina. and Pseudostaffella.
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Genus BEEDEINA Galloway, 1933

Beedeina acme (Dunbar and Henbest)

Fig. 11, nos. 9-11; App. A-23

Fusulina acme Dunbar and Henbest, 1942, Illinois Geol. Survey Bull. 67, 
p. 122-123, pi. 15, figs. 1-18; pi. 16, fig. 14.

Beedeina acme (Dunbar and Henbest) Ishii, 1958b, Osaka City Univ., Inst.
Polytechnics, Jour., ser. G, vol. 4, without description, with
out illustration.

Description. The shell is large, thickly fusiform, with slight

ly convex lateral slopes, bluntly pointed poles, and a straight axis of 

coiling. Mature specimens of 7 to 8 volutions are 6.15 to 7.70 mm in 

length and 1.94 to 2.70 mm in diameter, giving a form ratio of 2.6 to 

3.1. The large spherical proloculus ranges from 150 to 202 microns in 

outside diameter.

The coiling of the first volution is subglobose, the remaining 

volutions elongate and are thickly fusiform. The shell expands uniform

ly and the chambers increase slightly in height in the polar regions.

The spirotheca is four layered. The tectum is thin, the dia- 

phanotheca thickens in the outer volutions, and the tectorial deposits 

are thin and discontinuous. Wall thickness is 40 to 60 microns in the 

sixth volution. The septa are numerous and the septal count ranges 

from 11 in the first volution to 31 in the sixth volution.

The tunnel is low, nearly straight, and narrow, widening 

slightly in the outer 2 or 3 volutions. The tunnel angle ranges from 

20° in the first volution to 33° in the sixth volution. The septa are 

strongly fluted with regular folds that reach the tops of the chambers.



The chomata are high and narrowly symmetrical to tabular in the early 

volutions. Pseudochomata are present from the middle volutions out
ward.

Discussion. The specimens of Beedeina acme (Dunbar and Hen- 

best) from the Gunnison Hills show slight variations of shell size and 

shape and proloculus size, but in general appearance resemble the type 

specimens from Illinois (Dunbar and Henbest, 1942, p. 122). B̂. megista

(Thompson) has a thicker and slightly larger shell and a thicker spiro- 

theca. B. eximia (Thompson) and 11. mysticensis (Thompson) are more 

elongate and have more intense septal fluting. B_. lonsdalensis (Dunbar 

and Henbest) is more elongate. IJ. haworthi (Beede) is less elongate 

and has a thicker shell.

Dunbar and Henbest (1942, p. 122) stated that Beedeina acme is 

one of the youngest species of Beedeina in North America. In the Gun

nison Hills, Beedeina acme was the youngest identified species of Bee

deina. Units 57 and 62 (Appendix B) contained specimens of an uniden

tified species of Beedeina 21 feet and 70 feet respectively above the 

highest occurrence of Beedeina acme.

Occurrence. The type specimens of Beedeina acme are from the 

Upper Desmoinesian Lonsdale Limestone, western Illinois. Other report

ed Upper Desmoinesian occurrences are by Myers (1960, p. 40) who com

pares specimens to Beedeina acme from the Capps Limestone, Brown Coun

ty, Texas; and Waddell (1966, p. 35) from the Camp Ground Member, Deese 
Group [sic] near Ardmore, Oklahoma.

In the Gunnison Hills, Beedeina acme occurs at locality GH 55-6 

associated with Beedeina cf. B. Illinoisensis and Plectofusulina.

79
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Beedeina bowiensis (Ross and Sabins)

Fig. 12, nos. 1-3; App. A-24

Fusulina bowiensis Ross and Sabins, 1965, Jour. Paleont., vol. 39, p. 
194, pi. 28, figs. 20-27.

Description. The shell is medium to large fusiform, with 

straight to very slightly concave and convex lateral slopes, broadly 

pointed poles, and a straight axis of coiling. Mature specimens of 7 

to 8 volutions are 4.63 to 5.98 mm in length and 1.64 to 2.46 mm in di

ameter, giving a form ratio of 2.3 to 3.0. The spherical prococulus 

ranges from 126 to 168 microns in outside diameter.

The coiling of the first 1 or 2 volutions is subspherical to 

ellipsoidal. Succeeding volutions increase in height and length, and 

the shell form becomes thickly fusiform in the outer volutions. The 

shell is loosely coiled and expands uniformly.

The spirotheca consists of a tectum, moderately thick diaphano- 

theca, and upper and lower tectoria with the lower tectorium the thick

er, especially in the outer volutions. The spirotheca thins slightly 

in the polar region. Wall thickness is about 50 microns in the outer 

volution. The septal fluting is well developed with regular folds 

across the length of the shell that almost reach the tops of the cham

bers. The septa are numerous and the septal count ranges from 9 in the 

first volution to 35 in the eighth volution.

The tunnel is straight, of medium height, and slowly widens to

wards the last volution. The tunnel angle ranges from 10° in the first 

volution to 33° in the sixth volution. The chomata are massive,
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slightly flowing in the first volution, and become high and narrow in 

the outer volutions with steep poleward slopes and steep to slightly 

overhanging tunnel slopes. In some specimens, pseudochomata are pres

ent in the outer volutions.

Discussion. Beedeina bowiensis (Ross and Sabins) from the Gun

nison Hills agrees closely with the type specimens from the Dos Cabezas 

Mountains, southeastern Arizona, but has a slightly smaller shell (Ross 

and Sabins, 1965, p. 194). Beedeina sulphurensis (Ross and Sabins) is 

more elongate and more tightly coiled in the inner volutions. B̂. nova-

mexicana (Needham) and B_. illinoisensis (Dunbar and Henbest) have 

thicker shells and more strongly folded septa. J3. megista (Thompson) 

has more strongly folded septa and better developed pseudochomata.

Occurrence. The type specimens of Beedeina bowiensis are from 

the Middle Desmoinesian part of the Horquilla Limestone, Dos Cabezas 

Mountains, Cochise County, Arizona (Ross and Sabins, 1965, p. 194).

Reid (1968) reported this species from the Desmoinesian part of the Na- 

co Formation in the Dripping Spring Mountains and Coolidge Dam sec

tions, Gila County, Arizona.

In the Gunnison Hills, Beedeina bowiensis occurs at localities 

GH 38C-14 associated with Eowaeringella n. sp. A, Fusulinella? n. sp.

E, Eoschubertella. Plectofusulina, and Pseudostaffella; GH 39C-15 with 

Wedekindellina sp. indet., Fusulinella? n. sp. E, and Plectofusulina; 

GH 47A-1 with Beedeina cf. B̂. megista, Beedeina n. sp. E, and Staffel

la; GH 47B-6 with Plectofusulina; and GH 47C-11 with Beedeina lonsdal- 

ensis * Beedeina n. sp. F, Wedekindellina ellipsoides. W. euthysepta.
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Wedeklndellina n. sp. B, Fusulinella? sp. indet., Frumentella* and Plec- 

tofusulina.

Beedeina cedarensis (Ross and Sabins)

Fig. 12, nos. 4-6; App. A-25

Fusulina cedarensis Ross and Sabins, 1965, Jour. Paleont., vdl. 39, no.
2, p. 193, pi. 27, figs. 24-26.

Description. The shell is small, elongate fusiform with 

straight to slightly concave to convex lateral slopes, sharply pointed 

poles, and a straight axis of coiling. Mature specimens of 6 to 7 volu

tions attain a length of 3.24 to 4.50 mm and a diameter of 1.31 to 1.50 

mm giving a form ratio of 2.5 to 3.1. The small spherical proloculus 

ranges from 90 to 126 microns in outside diameter.

The coiling is fusiform throughout, becoming elongate in the 

outer volutions. The juvenarium in some specimens shows tighter coiling 

than in others. The chambers remain constant in height across the 

length of the shell.

The spirotheca consists of a tectum, very thin diaphanotheca, 

and very thin tectorial deposits. Wall thickness is about 36 microns in 

the sixth volution. Septal fluting is weak and confined to the axial 

region in the early volutions but increases in the outer volutions to

wards the central portion of the shell. The septa are closely spaced 

and the septal count ranges from 8 in the first volution to 29 in the 

sixth volution.

The tunnel is low, narrow, and nearly straight in the early vo

lutions, becoming slightly higher and wider in the outer volutions. The
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tunnel angle ranges from 13° in the first volution to 43° in the sixth 

volution. The chomata are low and flowing in the inner volutions, and 

higher and tabular, with steep to slightly overhanging tunnel slopes in 

the outer volutions.

Occurrence. The type specimens of Beedeina cedarensis (Ross and 

Sabins) are from the Lower Desmoinesian part of the Horquilla Limestone, 

Dos Cabezas Mountains, southeastern Arizona (Ross and Sabins, 1965, p. 

193).

In the Gunnison Hills, Beedeina cedarensis occurs at localities 

GH 17B-7 associated with Beedeina hayensis, Beedeina n. sp. A, Wedekin- 

dellina n. sp. A, Wedekindellina sp. indet., Eoschubertella, Plectofusu- 

lina, and Pseudostaffella; and GH 17C-8 with Wedekindellina euthysepta 

and Eoschubertella.

Beedeina cf. J3. erugata (Waddell)

Fig. 12, nos. 7-9; App. A-26

Fusulina erugate Waddell, 1966, Oklahoma Geol. Survey Bull. 113, p. 33-
34, pi. 6, figs. 8-12.

Description. The medium to large shell is fusiform to elongate 

fusiform with straight to slightly convex lateral slopes, sharply to 

bluntly pointed poles, and a straight axis of coiling. Mature specimens 

of 7 volutions are 5.25 to 6.30 mm in length and 1.83 to 2.14 mm in di

ameter, giving a form ratio of 3.0 to 3.4. The small spherical proloc

ulus ranges from 92 to 142 microns in outside diameter.

The first volution is subspherical, the intermediate volutions 

are thickly fusiform, and in most specimens the outer volutions are
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slightly elongate fusiform in shape. The shell expands uniformly and 

the chambers are approximately constant in height across the length of 

the shell.

The spirotheca is four layered. The tectum is thin, the dia- 

phanotheca thickens slightly in the outer volutions, and the tectorial 

deposits are thin and of unequal thickness on the lateral slopes. The 

upper tectorium is absent in the tunnel and thin throughout the penulti

mate volution. The wall thickness is 25 to 30 microns in the outer 2 

volutions. Septal fluting is well developed along the axis, and moder

ate to weak in the central portion of the shell. Only one poorly ori

ented sagittal section was obtained. The septal count ranges from 9 in 

the first volution to 32 in the sixth volution.

The tunnel is medium in height, straight, and widens steadily 

towards the outer volution. The tunnel angle ranges from 13° in the 

first volution to 54° in the sixth volution. The chomata vary from low 

in the inner volutions to high and tabular with rounded tops in the out

er volutions. The tunnel slopes are steep to overhanging and the pole- 

ward slopes are steep.

Discussion. Beedeina cf. B. erugata (Waddell) from the Gunnison 

Hills differs from the type specimens of Beedeina erugata (Waddell) from 

Oklahoma in having a larger shell, and in some specimens, more septal 

fluting (Waddell, 1966, p. 33). B_. mutabilis (Waddell) has a smaller

shell, more massive chomata, and more septal fluting. The septal flut

ing in Beedeina erugata is less well developed than in other Middle Des-
moinesian species of Beedeina
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Occurrence. The type specimens of Beedeina erugata are from the 

Middle.Desmoinesian Arnold Member of the Deese Group [sic] in the Ardmore 
Basin south of Ardmore, Oklahoma (Waddell, 1966, p. 33).

In the Gunnison Hills, Beedeina cf. 13. erugata occurs at locali

ty GH 47D-14 associated with Beedeina megista. Wedekindellina cf. W. el- 

lipsoides. W. euthysepta. and Frumentella.

Beedeina expedita (Alexander)

Fig. 13, nos. 1-3; App. A-27

Fusulina expedita Alexander. 1954, Oklahoma Geol. Survey Circ. 31, p.
27, pi. 2, figs. 5-8.

Description. The shell is of medium size, fusiform to thickly 
fusiform, straight to slightly convex lateral slopes, bluntly pointed to 

broadly pointed poles, and a straight axis of coiling. Mature specimens 

of 8 to 9 volutions are 4.50 to 5.65 mm in length and 1.70 to 2.14 mm in 

diameter, giving a form ratio of 2.1 to 2.7. The small spherical pro

loculus ranges from 76 to 126 microns in outside diameter.

The coiling of the first volution is subspherical. The succeed

ing volutions elongate and become ellipsoidal and then fusiform. The 

shell expands uniformly, although heavy chomata in the early volutions 

nearly fill the chambers and give the appearance of tighter juvenarial 

coiling.

The spirotheca is thin and four layered, with thin tectum, thin 

and often obscured diaphanotheca, and very thin tectorial deposits of 

unequal thickness. The shell wall is 20 to 40 microns thick in the outer 

volutions. The septa are strongly fluted across the length of the shell
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with regular folds that almost reach the tops of the chambers. The sep

ta are numerous and the septal count ranges from 9 in the first volution 

to 39 in the eighth volution.

The tunnel is of medium 'height, nearly straight, and narrow in 

the early volutions widening slightly in the adult volutions. The tun

nel angle ranges from 20° in the first volution to 40° in the seventh 

volution. The chomata are massive and tabular in the early volutions, 

and become slightly narrower in the outer volutions with steep poleward 

slopes and steep to slightly overhanging tunnel slopes.

Discussion. Beedeina expedita (Alexander) from the Gunnison 

Hills agrees closely with the type specimens from Oklahoma (Alexander, 

1954, p. 27). JB. haworthi (Beede) has a smaller form ratio, larger pro

loculus, and higher septal count. B̂. retusa (Thompson and Thomas) has 

more rounded poles, pseudochomata, and a larger proloculus. B_. megista

(Thompson) has a larger shell, more intense septal fluting, and pseudo

chomata.

Occurrence. The type specimens of Beedeina expedita are from 

the Middle Desmoinesian part of the Breezy Hill Limestone, Craig County, 

Oklahoma (Alexander, 1954, p. 27).

In the Gunnison Hills, Beedeina expedita occurs at locality GH 

39A-1 associated with Beedeina sp. indet., Wedekindellina excentrica* 

Wedekindellina n. sp. C, Frumentella, Plectofusulina, and Pseudostaffel-

la
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Beedeina haworthi (Beede)

Fig. 13, nos. 4-7; App. A-28

Girtyina haworthi Beede, 1916, Univ. of Indiana Studies, vol. 3, no. 29, 
p. 14.

Fusulina haworthi (Beede), emend. Dunbar and Henbest, 1942, Illinois
Geol. Survey Bull. 67, p. 119, pi. 12, fig. 11; pi. 14, figs. 1- 
18.

Description. The shell is fusiform with slightly concave later

al slopes, sharply rounded poles, and a straight axis of coiling. Ma

ture specimens of 6 to 7 volutions are 4.75 to 5.65 mm in length and 

1.67 to 2.08 mm in diameter, giving a form ratio of 2.5 to 3.1. The 

proloculus ranges from 140 to 170 microns in outside diameter.

The coiling of the first two or three volutions is high and sub- 

spherical, but later volutions elongate and the coiling becomes thickly 

fusiform. The shell expands uniformly and the chambers increase slight

ly in height in the polar regions in the outer volutions.

The spirotheca consists of a tectum, thin diaphanotheca, and 

very thin tectorial deposits of subequal thickness. The spirotheca 

thins very slightly in the axial region. The wall attains a thickness 

of 35 to 40 microns in the outer volutions. The septal fluting is well 

developed throughout but is stronger in the axial region than in the 

central portion of the shell. The folds reach the tops of the chambers. 

The septa are numerous and the septal count ranges from 8 in the first 

volution to 34 in the seventh volution.

The tunnel is narrow, slightly irregular, and of medium height. 

The tunnel angle ranges from 16° in the first volution to 42° in the



sixth volution. The chomata are high and narrowly tabular throughout 

with steep poleward slopes and steep to slightly overhanging tunnel 
slopes.

Discussion. Beedeina haworthi from the Gunnison Hills is simi

lar to the topotype specimens from Kansas described by Dunbar and Hen- 

best (1942, p. 119), but are smaller with 1 or 2 fewer volutions. B. 

leei (Skinner) is smaller and more elongate. JJ. illinoisensis (Dunbar 

and Henbest) is smaller, wider, has more volutions, and more intense 

fluting. B. novamexicana (Needham) is less elongate with more intense 

fluting.

Occurrence. The original type specimens of Beedeina haworthi 

(Beede) are from the Upper Desmoinesian Lower Fort Scott Limestone, Fort 

Scott, Kansas (Beede, 1916, p. 14). The species was described briefly 

but not illustrated, and the specimens were lost. Topotype material was 

later obtained by R. C. Moore and R. G. Moss for Dunbar and Henbest 

(1942, p. 121) who redescribed the species with emendation, and also re

ported its occurrence from the Upper Desmoinesian Brereton and St. David 

Limestones in southern Illinois. Other reported Desmoinesian occurren

ces are by White (1932, p. 26) from the Gordon Limestone, Millsap Lake 

Formation, Palo Pinto County, Texas; Alexander (1954, p. 30) from the 

Fort Scott Limestone, Craig County, Oklahoma; St. Jean (1957, p. 48) 

from the Staunton Formation, Dubois County, Indiana; and Waddell (1966, 

p. 34) from the Arnold Member, Deese Group [sic] near Ardmore, Oklahoma.

Reported Desmoinesian occurrences in Arizona are by Ross and Sa

bins (1965, p. 192) from the Horquilla Limestone, Chiricahua Mountains, 

Cochise County; and Reid (1968) from the Naco Formation, Coolidge Dam

88
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section, Gila County, and from the Horquilla Limestone, Waterman Moun
tains, Pima County.

Beedeina hayensis (Ross and Sabins)

Fig. 13, nos. 8-10; App. A-29

Fusulina hayensis Ross and Sabins, 1965, Jour. Paleont., vol 39, p. 192-
193, pi. 27, figs. 9-16. '

Description. The shell is of small to medium size, inflated to 

thickly fusiform, with lateral slopes varying from slightly concave to 

slightly convex. The poles are bluntly rounded to sharply pointed, and 

the axis of coiling is straight. Mature specimens of 6 to 8 volutions 

are 3.50 to 4.25 mm in length and 1.62 to 2.00 mm in diameter, giving a 

form ratio of 2.0 to 2.4. The spherical proloculus ranges.from 90 to 

150 microns in outside diameter.

The first volution is globose to subglobose, the next one or two 

volutions are highly inflated fusiform with broadly rounded poles, and 

the remaining volutions become thickly fusiform with a slight elongation 

of the polar ends. The shell expands uniformly and the chamber height 

remains nearly constant across the length of the shell.

The four-layered fusulinellid wall has a tectum, thin diaphano- 

theca, and upper and lower tectoria, the last three elements being about 

equal in thickness, although in some specimens the lower tectorium is 

thinner. Wall thickness is 40 to 60 microns in the outer volutions. 

Septal fluting is moderate and observed only along the axis in the early 

volutions, extending, with gentle folds, into the equatorial area of the 

shell in the later volutions, and reaching the tunnel in the last
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volution. The septa are closely spaced and the septal count ranges from 

8 in the first volution to 36 in the seventh volution.

The tunnel is high, very slightly irregular, narrow, and widens 

slightly in the last volution. The tunnel angle ranges from 15° in the 

first volution to 35* in the seventh volution. In the early volutions, 

the tunnel is bordered by high chomata with low poleward slopes that 

fuse with the upper tectorium. In the later volutions, the high chomata . 

become tabular with steeper poleward slopes, and steep to overhanging 

tunnel slopes.

Discussion. In the Gunnison Hills, Beedeina hayensis (Ross and 

Sabins) resembles the type specimens from southeastern Arizona (Ross and 

Sabins, 1965, p. 192). Beedeina hayensis is larger and less thickly 

fusiform than B̂. arizonensis (Ross and Sabins), and thicker but less 

elongate than B̂. cedarensis (Ross and Sabins). Beedeina taosensis 

(Needham) is similar but has higher and more intensely folded septa and 

more nearly symmetrical chomata.

Occurrence. The type specimens of Beedeina hayensis are from 

the Lower Desmoinesian part of the Horquilla Limestone, Chiricahua Moun

tains, southeastern Arizona (Ross and Sabins, 1965, p. 192). Reid 

(1968) reported this species from the Lower Desmoinesian part of the 

Naco Formation, Superior, Coolidge Dam, and Winkleman sections, Pinal 

and Gila Counties, Arizona, and from the Lower Desmoinesian part of the 

Horquilla Limestone in the Waterman Mountains, Pima County, Arizona.

In the Gunnison Hills, Beedeina hayensis occurs at localities GH 

14B-11 associated with Pseudostaffella: GH 17B-7 with Beedeina cedaren-

sis, Beedeina n. sp. A, Wedekindellina n. sp. A, Wedekindellina sp
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indet., Eoschubertella. Plectofusulina, and Pseudostaffella: and GH 21A- 

1 with Beedeina sp. indet., Wedekindellina n. sp. B, Wedekindellina sp. 

indet., Plectofusulina. and Pseudostaffella.

Beedeina cf. 1$. Illinoisensis (Dunbar and Henbest)

Fig. 14, nos. 1-3; App. A-30

Fusulina illinoisensis Dunbar and Henbest, 1942, Illinois Geol. Survey
Bull. 67, p. 118-119, pi. 11, figs. 18-30; pi. 12, fig. 9; pi.
13, figs. 1-12.

Description. The shell is large and highly inflated fusiform, 

with straight to slightly concave and convex lateral slopes, broadly 

pointed poles, and a straight to slightly curved axis of coiling. Ma

ture specimens of 6 to 8 volutions are 4.75 to 6.95 mm in length and 

1.80 to 2.70 mm in diameter, giving a form ratio of 2.5 to 3.0. The 

spherical proloculus ranges from 134 to 202 microns in outside diameter.

The coiling of the first volution is subglobose. The remaining 

volutions are elongate and continue to be highly inflated with pointed 

poles. In some specimens, the first two volutions are coiled more 

tightly than the remaining volutions which expand uniformly. The cham

bers increase very slightly in height in the extreme polar region.

The spirotheca is four layered and consists of a thin tectum, 

thin diaphanotheca, and thin tectorial deposits of subequal thickness. 

The wall ranges in thickness from 30 to 46 microns in the sixth volu

tion. Septal fluting is strongly developed throughout the shell and the 

folds reach the tops of the chambers. The septa are numerous and the
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septal count ranges from 11 in the first volution to 37 in the seventh 

volution.

The tunnel is low, straight, and narrow. In some specimens, it 

widens in the last volution. The tunnel angle ranges from 12° in the 

first volution to 33° in the seventh volution. The chomata are high and 

narrowly symmetrical in the inner volutions. Pseudochomata are present 

in the outer volutions.

Discussion. Beedeina cf. B. illinoisensis (Dunbar and Henbest) 

from the Gunnison Hills closely resembles the type specimens of Beedeina 

illinoisensis from Illinois but. has a slightly larger shell and a less 

tightly coiled juvenarium (Dunbar and Henbest, 1942, p. 118). The spec

imens from the Gunnison Hills show variations in shell size and shape. 

Such variations were also noted by Dunbar and Henbest (1942, p. 119).

B. girtyi (Dunbar and Condra) is also highly inflated, but has shorter 

poles and is more tightly coiled. JB. haworthi (Beede) has a more elon

gate and thickly fusiform shell* B_. novamexicana (Needham) has a thick

er shell, larger proloculus, and more rounded poles.

Occurrence. The type specimens of Beedeina illinoisensis are 

from the Upper Desmoinesian Brereton Limestone of Illinois (Dunbar and 

Henbest, 1942, p. 118). Love, Henbest, and Denson (1953) reported this 

species from the Desmoinesian part of the Hartville Formation, Platte 

County, Wyoming.

In the Gunnison Hills, Beedeina cf. JB. illinoisensis occurs at 

locality GH 55B-6 associated with B_. acme and Plectofusulina.
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Beedeina leei (Skinner)

Fig. 14, nos. 4-6; App. A-31

Fusulina leei Skinner. 1931, Jour. Paleont., vol. 5, p. 257-258, pi. 30, 
figs. 4, 6.

Beedeina leei (Skinner) Ishii, 1958b, Osaka City Univ., Inst. Polytech
nics, Jour., ser. G, vol. 4, pi. 1, fig. 8, without description.

Description. The shell is elongate fusiform, with straight to 

very slightly concave lateral slopes, sharply rounded poles, and a 

slightly curved axis of coiling. Mature specimens of 6 to 7 volutions 

are 3.50 to 4.75 mm in length and 1.17 to 1.44mm in diameter, giving a 

form ratio of 3.0 to 3.3. The minute proloculus is 68 to 100 microns in 

outside diameter.

The first volution is subglobose and the remaining volutions in

crease in length to become elongate fusiform by the fourth or fifth vo

lution. The inner volutions are coiled tighter than the outer ones, and 

there is a marked increase in chamber height in the last volution. The 

chambers remain constant in height across the length of the shell.

The thin four-layered spirotheca is typical of the genus. The 

upper and lower tectoria are very thin and discontinuous. Wall thick

ness reaches 30 to 35 microns in the outer volutions. Septal fluting is 

regular and well developed throughout the shell, with the folds almost 

reaching the tops of the chambers. The septa are closely spaced and the 

septal count ranges from 9 in the first volution to 28 in the sixth vo

lution.

The tunnel is low, and nearly straight, widening slowly to the 
last volution, where the width increases abruptly. The tunnel is
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bordered by well developed, slightly asymmetrical chomata, that reach 

halfway to the tops of the chambers, with steep to slightly overhanging 

tunnel slopes, and steep poleward slopes.

Discussion. Beedeina leei (Skinner) from the Gunnison Hills 

agrees closely with the type species from Oklahoma (Skinner, 1931, p.

257). _B. kayi (Thompson) is less elongate, with a smaller form ratio,

blunter poles, and more massive chomata. B̂. mutabilis (Waddell) is less 

elongate with heavier chomata, and irregular septal fluting. B_. rocky- 

montana (Roth and Skinner) and B. euryteines (Thompson) are both thickly 

fusiform, with higher, more intense fluting.

Occurrence. The type species of Beedeina leei (Skinner) are 

from a marl immediately overlying the Lower Desmo'inesian Bluejacket 

Sandstone of the Cherokee Shale, Mayes County, Oklahoma (Skinner, 1931, 

p. 257). Other reported Desmoinesian occurrences are by Thompson (1934, 

p. 301) from the Cherokee Shale, Lucas and Monroe Counties, Iowa; Thomp

son (1935, p. 305) from the Boggy Formation, Pontotoc County, Oklahoma; 

Dunbar and Henbest (1942, p. Ill) from the Curlew Limestone, Saline and 

Gallatin Counties, Illinois; Henbest and Read (1944) from the Madera 
Limestone of the Magdalena Group, Nacimiento Mountains, Sandoval County, 

New Mexico; Love, Henbest, and Denson (1953) from the Hartville Lime

stone Platte County, Wyoming; Henbest (1954, p. 52) questionably from 

the Tensleep Sandstone, Freemont County, Wyoming; Alexander (1954, p.

34) from the Lower Inola Limestone, Mayes County, Oklahoma; Smyth (1957, 

p. 267) from the Putnam Hill Limestone, Muskingum County, Ohio; Stewart 

(1958, p. 1063) from the Berino Member of the Magdalena Formation, Vin

ton Canyon, Franklin Mountains, El Paso County, Texas; Thompson, Shaver,
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and Riggs (1959, p. 774,.780) from a limestone formerly called the Cur

lew Limestone, Saline County, Illinois; and Cassity and Langenheim 

(1966, p. 944) from the Bird Spring Group, Arrow Canyon, Clark County, 
Nevada.

Reported Desmoinesian occurrences in Arizona are by Henbest (in 

Gilluly, Cooper, and Williams, 1954, p. 33) questionably from the Hor- 

quilla Limestone near Gleeson, Cochise County; Horvath (1960, p. 31) 

from the Spring Canyon and Salt River sections of the Naco Formation, 

Navajo and Gila Counties; Ross and Tyrrell (1965, p. 627) from the Hor- 

quilla Limestone, Whetstone Mountains, Cochise County; and Reid (1968) 

from the Superior and Coolidge Dam sections of the Naco Formation, Pinal 

and Gila Counties, and from the Horquilla Limestone in the Waterman 

Mountains, Pima County.

In the Gunnison Hills, Beedeina leei occurs at localities GH 

26A-3 associated with Beedeina cf. JB, mutabilis and Wedekindellina n. 

sp. B; GH 28A-1 with Millerella, Plectofusulina, and Pseudostaffella.

Beedeina lonsdalensis (Dunbar and Henbest)

Fig. 14, nos. 7-10; App. A-32

Fusulina lonsdalensis Dunbar and Henbest, 1942, Illinois Geol. Survey
Bull. 67, p. 125-126, pi. 16, figs. 1-13, 15-21.

Description. The shell is large and very elongate fusiform 

with nearly straight lateral slopes, sharply rounded poles, and a 

straight axis of coiling. Mature specimens of 7 volutions are 6.55 to 

7.20 mm in length and 1.47 to 2.30 mm in diameter, giving a form ratio
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of 2.9 to 4.7. The large spherical proloculus ranges from 126 to 142 
microns in outside diameter.

The first volution is subglobose, and the remaining volutions 

are elongate fusiform. The first 2 volutions are coiled tighter than 

the succeeding ones. The chambers increase slightly in height in the 

polar regions.

The wall is four layered with a thin tectum, thin diaphanotheca,. 

and thin tectorial deposits. The wall thins markedly in the axial re

gion, and the tectorial deposits are discontinuous in the adult volu

tions. Wall thickness is 25 to 42 microns in the outer volutions.

Septal fluting is intense throughout the shell with regular folds that 

reach the chamber tops. The septa are closely spaced and the septal 

count ranges from 9 in the first volution to 30 in the seventh.

The tunnel is low, straight, and gradually widens towards the 

last volution. The tunnel angle ranges from 17° in the first volution 

to 55° in the sixth volution. The chomata are high tabular to rounded 

symmetrical, with steep poleward slopes and steep to overhanging tunnel 

slopes. Pseudochomata are present in several specimens in the outer vo

lutions .

Discussion. Beedeina lonsdalensis (Dunbar and Henbest) closely 

resembles the type specimens from Illinois (Dunbar and Henbest, 1942, p. 

125). jB. eximia (Thompson) has a larger more elongate shell, more in

tense septal fluting, and a tighter coiled juvenarium. B. mysticensis

(Thompson) and B_. piasaensis (Dunbar and Henbest) have larger shells, 

and a tighter coiled juvenarium.
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Occurrence. The type specimens of Beedeina lonsdalensis are 

from the Upper Desmoinesian Lonsdale Limestone of Peoria and Marshall 

Counties, Illinois (Dunbar and Henbest, 1942, p. 125).

In the Gunnison Hills, Beedeina lonsdalensis occurs at locali

ties GH 47C-11 associated with Beedeina bowiensis, Beedeina n. sp. F, 

Wedekindellina ellipsoides. W. euthysepta, WedekindeHina n. sp. B, 

Fusulinella? sp. indet., Frumentella, and Plectofusulina; and GH 52A-20 . 

with Beedeina cf. B. megista, Wedekindellina sp. indet., Frumentella, 

and Plectofusulina.

Beedeina megista (Thompson)

Fig. 15, nos. 1-3; App. A-33

Fusulina megista Thompson, 1934, Univ. of Iowa Studies Nat. Hist., vol. 
16, p. 320-323, pi, 23, figs. 4-6.

Beedeina megista (Thompson) Ishii, 1958b, Osaka City Univ., Inst. Poly
technics, Jour., ser. G, vol. 4, pi. 15, figs. 8, 9, without de
scription.

Description. The shell is large and thickly fusiform with 

straight to slightly concave and convex lateral slopes, broadly rounded 

poles, and a straight axis of coiling. Mature specimens of 8 to 9 vo

lutions are 6.55 to 7.20 mm in length and 2.33 to 3.20 mm in diameter, 

giving a form ratio of 2.3 to 2.8. The large spherical proloculus rang

es from 185 to 210 microns in outside diameter.

The coiling of the first 1 or 2 volutions is subglobose. The 

remaining volutions become thickly fusiform and in some specimens the 

shell elongates slightly in the last 1 or 2 volutions. The shell



98
expands uniformly and the chambers increase slightly in height poleward 

from the tunnel.

The four-layered fusulinellid wall has a thin tectum, a diaphan- 

otheca that thickens in the outer volutions, and thin upper and lower 

tectoria of subequal thickness. The wall attains a thickness of 50 to 

65 microns in the seventh volution in the area of the tunnel and thins 

markedly in the axial regions. The septa are intensely fluted through- • 

out the shell with regular folds that reach the tops of the chambers.

The septa are numerous and the septal count ranges from 10 in the first 

volution to 34 in the seventh volution.

The tunnel is high, nearly straight, narrow and widens slightly 

in the last volution. The tunnel angle ranges from 13° in the first vo

lution, to 50° in the seventh volution. The chomata are high and narrow

ly symmetrical with rounded tops and steep poleward and steep tunnel 

slopes in the inner volutions. Pseudochomata are present in the adult 

volutions.

Discussion. Beedeina megista (Thompson) from the Gunnison Hills 

agrees closely with the type specimens from Iowa (Thompson, 1934, p.

320). B. mysticensis (Thompson) has a more elongate shell and more in

tense septal fluting along the axis of coiling. <B. acme (Dunbar and 

Henbest) has a less thickly fusiform shell and less intense septal flut

ing. J3. retusa (Thompson and Thomas) has a smaller shell and less in

tense septal fluting.
Occurrence. The type specimens of Beedeina megista are from an 

Upper Desmoinesian limestone 50 feet above the Mystic Coal in Appanoose 

County, Iowa (Thompson, 1934, p. 320). Other reported Desmoinesian
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occurrences are by Dunbar and Henbest (1942, p. 126) from the Piasa, 

Cutler, and Lonsdale Limestones, western Illinois; Love, Henbest, and 

Denson (1953) from the Hartville Formation, Platte County, Wyoming; Al

exander (1954, p. 35) from the Pawnee Limestone, Craig County, Oklahoma; 

Stewart (1958, p. 1059) from the Village Bend Limestone, Palo Pinto and 

Eastland Counties, and the Capps Limestone, Brown County, Texas; Myers 

(1960, p, 40) questionably from Capps Limestone, Brown County, Texas; 

and Ross (1963, p. 95) from the Gaptank Formation, Leonard Mountains, 

west Texas.

In the Gunnison Hills, Beedeina megista occurs at locality GH 

47D-14 associated with Beedeina cf. erugata, Wedekindellina euthysep- 

ta, Wedekindellina cf. W. ellipsoides, and Frumentella.

Beedeina cf. IS. megista (Thompson)

Fig. 15, nos. 4-6; App. A-34

Description. The shell is large and thickly fusiform with 

straight to slightly convex lateral slopes, bluntly pointed poles, and a 

straight axis of coiling. Mature specimens of 7 to 8 volutions are 4.63 

to 6.16 mm in length and 1.85 to 2.27 mm in diameter, giving a form ra

tio of 2.2 to 2.8. The spherical proloculus ranges from 126 to 150 mi

crons in outside diameter.

The first volution is subspherical and the remaining volutions 

are rhomboidal in shape. The shell expands uniformly and the chambers 

increase slightly in height poleward from the tunnel.

The spirotheca is four layered. The tectum is thin throughout 

the shell. The diaphanotheca is thin in the inner volutions and
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thickens in the outer volutions. The tectorial deposits are thin and 

the entire spirotheca thins in the polar region. Septal fluting is well 

developed with regular folds that almost reach the tops of the chambers. 

The septa are numerous and the septal count ranges from 10 in the first 

volution to 37 in the eighth volution.

The tunnel is low, nearly straight, and narrow in the early vo

lutions increasing gradually in the outer volutions. The tunnel angle 

ranges from 15° in the first volution to 33° in the seventh volution.

The chomata are high and symmetrically rounded in the inner two thirds 

of the shell and have steep tunnel and poleward slopes, Pseudochomata 

are present in the outer 1 or 2 volutions.

Discussion. Beedeina cf. B̂. megista (Thompson) from the Gunni

son Hills is similar in all respects to j$. megista (Thompson) except 

that it is slightly smaller. B. bowiensis (Ross and Sabins) has less 

intense septal fluting and more massive chomata. 1$. haworthi (Beede) is 

more elongate with less septal fluting. B_. expedita (Alexander) is 

smaller with tighter coiling.

Occurrence. Beedeina cf. B. megista occurs at localities GH 

47A-1 associated with Beedeina bowiensis, Beedeina n. sp. E, and Staf- 

fella; and GH 52A-20 with Beedeina lonsdalensis. Wedekindellina sp. in- 

det., Frumentella, and Plectofusulina.
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Beedeina cf. J3. mutabilis (Waddell)

Fig. 15, nos. 7-9; App. A-35

Fusulina mutabilis Waddell, 1966, Oklahoma Geol. Survey Bull. 113, p. 2
29, pi. 2, figs. 1-5.

Description. The shell is small and thickly fusiform, with 

slightly irregular concave to convex lateral slopes, bluntly rounded 

poles, and a slightly irregular axis of coiling. Mature specimens of 6 

to 8 volutions are 3.88 to 4.50 mm in length and 1.65 to 1.80 mm in di

ameter, giving a form ratio of 2.1 to 2.9. The minute proloculus is 

about 85 microns in outside diameter.

The inner volutions are subspherical to ellipsoidal and coiled 

tighter than the outer volutions. The thickly fusiform shape begins in 

about the fourth volution. The chamber heights increase slightly in the 

polar extremities.

The spirotheca is typical of the genus and consits of a tectum, 

thin diaphanotheca, and tectorial deposits of subequal thickness. The 

wall attains a thickness of 40 to 50 microns in the outer volutions. 

Septal fluting is irregular but well developed across the shell, reach

ing the tops of the chambers. The septa are closely spaced, especially 

in the inner volutions. The septal count ranges from 7 in the first vo

lution to 27 in the sixth volution. The preservation in some specimens 

is poor and the septa cannot be counted accurately.

The tunnel is low, narrow, and irregular. The tunnel angle 

ranges from 13° in the first volution to 35° in the sixth volution.
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High, nearly symmetrical, tabular chomata border the tunnel with steep 

to slightly overhanging tunnel slopes and steep poleward slopes.

Discussion. The specimens of Beedeina cf. J5. mutabilis (Wad

dell) from the Gunnison Hills, differ from the type specimens from Okla

homa in having a thicker shell, smaller proloculus, and more massive 

chomata (Waddell, 1966, p. 29). JB. insolita (Thompson) has less septal 

fluting, a larger proloculus, and a smaller form ratio. B. kayi (Thomp

son) has more septa per volution and more regular fluting. B. leei 

(Skinner) has a larger more elongate shell, and less well developed sep

tal fluting.
Occurrence. The type specimens of Beedeina mutabilis are from 

the Lower Desmoinesian Lester Member of the Lake Murray Formation, in 

the Ardmore Basin of Oklahoma (Waddell, 1966, p. 29).

In the Gunnison Hills, Beedeina cf. B. mutabilis. occurs at local

ity GH 26A-3 associated with Beedeina leei and Wedekindellina n. sp. B.

Beedeina cf. ji. mysticensis (Thompson)

Fig. 16, no. 1; App. A-36

Fusulina mysticensis Thompson, 1934, Univ. of Iowa Studies Nat. Hist.,
vol. 16, p. 319-320, pi. 23, figs. 1-3.

Description. The shell is large and elongate fusiform with 

straight to very slightly convex lateral slopes, bluntly pointed to 

bluntly rounded poles, and a straight axis of coiling. The mature spec

imen of 8 volutions is 8.22 mm in length and 2.57 mm in diameter, giving 

a form ratio of 3.1 to 3.2 in the outer volutions. The large spherical 
proloculus is 168 microns in outside diameter.
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Occurrence. The type specimen of Beedeina mysticensis is from 

an Upper Desmoinesian limestone 50 feet above the Mystic Coal of Appa

noose County, Iowa (Thompson, 1934, p. 319). _ Other reported Desmoines

ian occurrences are by Dunbar and Henbest (1942, p. 127) from the Lons

dale Limestone, Peoria County, Illinois; Alexander (1954, p. 36) from 

the Norland Limestone, Nowata County, Oklahoma; and Stewart (1958, p. 

1064) from the Magdalena Limestone, Hueco Mountains, El Paso County, 

Texas.

In the Gunnison Hills, Beedeina cf. I*, mysticensis occurs at 

locality GH 53A-3 associated with Beedeina sp. indet.

Beedeina plattensis (Thompson)

Fig. 16, nos. 2-4; App. A-37

Fusulina plattensis Thompson. 1936a, Jour. Paleont., vol. 10, p. 109-
111, pi. 14, figs. 12-17.

Description. The shell is medium size fusiform with straight to 

slightly convex lateral slopes, sharp to bluntly rounded poles, and a 

straight axis of coiling. Mature specimens of 6 to 7 volutions are 4.05 

to 4.90 mm in length and 1.46 to 1.88 mm in diameter, giving form ratios 

of 2.5 to 2.9. The spherical proloculus ranges from 100 to 180 microns, 

but averages about 130 microns in outside diameter.

The coiling of the first one or two volutions is short and in

flated. Later volutions elongate and the poles become pointed. The 

shell expands uniformly and the chamber height remains constant across

the shell
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The coiling of the first volution is subglobose, the intermedi

ate volutions are thickly fusiform, and the remaining volutions are 

elongate fusiform. The juvenarium is coiled slightly tighter than the 

remaining volutions. The chambers increase slightly in height in the 

polar region.

The four-layered wall consists of a thin tectum, thin diaphano- 

theca that thickens slightly in the outer volutions, and very thin dis

continuous tectorial deposits. A thin lower tectorium is present in a 

few volutions. The wall thickness is 46 microns in the seventh volution. 

Septal fluting is intense throughout the shell. No sagittal sections 

were obtained.

The tunnel is low, straight, and widens gradually towards the 

outer volution. The tunnel angle ranges from 15° in the first volution 

to 40° in the sixth. The chomata are massive and tabular and observed 

only in the first half of the shell. Pseudochomata are present in the 

remaining volutions.

Piscussion. Only one complete axial and one partial axial sec

tion were obtained. The one complete well-oriented axial section of 

Beedeina mysticensis (Thompson) closely resembles the type specimens 

from Iowa (Thompson, 1934, p. 319). Because of the absence of more 

specimens to verify this identification, the samples from the Gunnison 

Hills were only compared to B̂. mysticensis. Beedeina cf. B_. mysticensis 

is larger with more intense fluting than J$. lonsdalensis (Dunbar and 

Henbest), is more elongate with a wider tunnel than II. megista (Thomp

son) , and is smaller and less elongate than IJ. piasaensis (Dunbar and 
Henbest).
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The spirotheca consists of a tectum, thin diaphanotheca and thin 

tectorial deposits. Wall thickness in the outer volutions is 30 to 40 

microns. The septa are strongly fluted in the polar regions throughout 

the shell. The septa are planar to very weakly folded in the central 

area of the shell in the juvenarial volutions, but develop high, irregu

lar folds in that region in the adult volutions. The septa are closely 

spaced, especially in the early volutions, and the septal count ranges 

from 8 in the first volution to 29 in the seventh volution.

The tunnel is low, narrow and slightly irregular with a constant 

but slow increase in width from the inner to the outer volution. The 

tunnel angle ranges from 13° in the first volution to 44° in the sixth 

volution. The chomata are massive throughout. They are low and flowing 

in the juvenarium and high, tabular to rounded and nearly symmetrical to 

overhanging in the outer volutions of some specimens.

Discussion. Beedeina plattensis (Thompson) from the Gunnison 

Hills has a slightly larger shell with a slightly larger proloculus than 

the type specimens from Wyoming. B_. kayi (Thompson) and B_. leei (Skin

ner) are similar to plattensis. Both species have more intensely de

veloped fluting and B. leei has a more elongate shell.

Occurrence. Beedeina plattensis was first described by Thompson 

(1936a, p. 11) from the Middle Desmoinesian part of the Hartville Forma

tion, near Guernsey, Wyoming. Other Desmoinesian occurrences are by 

Thompson (1953, p. 26) from the Casper Formation, Laramie Mountains, Wy

oming; Love, Henbest, and Denson (1953) from the Hartville Formation, 

Platte County, Wyoming; and Waddell (1966, p. 30) from the Frensley Mem
ber of the Lake Murray Formation near Ardmore, Oklahoma.
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In the Gunnison Hills, Beedeina plattensis occurs at localities 

GH 36B-24 associated with Beedeina sp. indet., Wedekindellina euthysepta. 

Wedekindellina sp. indet., Fusulinella? sp. indet., and Eostaffella; and 

GH 37A-13 with Beedeina sp. indet., Wedekindellina euthysepta. and W. 

henbesti.

Beedeina portalensis (Ross and Sabins)
Fig. 16, nos. 5-7; App. A-38

Fusulina portalensis Ross and Sabins, 1965, Jour. Paleont., vol. 39, p. 
193, pi. 21, fig. 31; pi. 25, figs. 11-17.

Description. The shell is small and fusiform, with straight to 

slightly concave lateral slopes, sharply rounded poles in the inner vo

lutions, to broadly rounded in the outer volutions, and a straight axis 

of coiling. Mature specimens of 6 to 8 volutions are 3.50 to 4.50 mm in 

length and 1.45 to 1.86 mm in diameter, giving a form ratio of 2.5 to 

2.9. The small spherical proloculus ranges from 76 to 120 microns in 

outside diameter.

The coiling is subspherical to ellipsoidal in the inner volu

tions , and becomes fusiform by the fourth volution. The shell expands 

uniformly and the chambers remain constant in height across the length 

of the shell.
The spirotheca is typical of the genus. The thin diaphanotheca 

and tectorial deposits are about equal in thickness. The wall attains a 

thickness of 40 microns in the outer volutions. Septal fluting is well 

developed throughout the shell, being slightly stronger in the axial re

gion. The folds are high and reach the tops of the chambers. Septa are
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numerous and the septal count ranges from 7 in the first volution to 35 
in the sixth volution.

The tunnel is high, narrow and straight throughout the shell.

The tunnel angle ranges from 17° in the first volution to 30° in the 

sixth volution. High massive chomata border the tunnel, are asymmetri

cal in the early volutions, narrowly symmetrical in the outer volutions, 

and have steep to slightly overhanging tunnel slopes.

Discussion. Specimens of Beedeina portalensis (Ross and Sabins) 

from the Gunnison Hills are smaller than the type specimens from the 

Chiricahua Mountains, southeastern Arizona (Ross and Sabins, 1965, p. 

193), but show the same massive chomata, narrow tunnel and degree of 

septal fluting. j3. haworthi (Beede) is larger, with stronger and more 

regular fluting, and a larger proloculus. B_. bowiensis (Ross and Sab

ins) is larger and has more intense fluting and a thicker spirotheca.

B_. novmexicana (Needham) has a wider shell and more intense fluting.

Occurrence. The type specimens of Beedeina portalensis are from 

the Lower Desmoinesian part of the Horquilla Limestone in the Chiricahua 

Mountains, Cochise County, Arizona (Ross and Sabins, 1965, p. 193).

Reid (1968) reported this species from the Desmoinesian part of the 

Coolidge Dam section of the Naco Formation, Gila County, Arizona.

In the Gunnison Hills, Beedeina portalensis occurs at locality 

GH 37B-16 associated with Wedekindellina excentrica, WedekindeHina sp. 

indet., Plectofusulina. and Pseudostaffella.
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Beedelna rockymontana (Roth and Skinner)

Fig. 16, nos. 8-10; App. A-39

Fusulina rockymontana Roth and Skinner, 1930, Jour. Paleont., vol. 4, p. 
344-345, pi. 31, figs. 4-6.

Description. The shell is small and fusiform to slightly in
flated fusiform, with straight to slightly concave lateral slopes, 

bluntly rounded poles, and a straight axis of coiling. Mature specimens 

of 6 to 7 volutions are 3.25 to 5.25 mm in length and 1.20 to 2.05 mm in 

diameter, giving a form ratio of 2.5 to 3.2. The spherical proloculus 

ranges from 100 to 202 microns in outside diameter.

The early volutions are inflated with bluntly rounded poles, and 

the later volutions are elongate with more pointed poles. The shell ex

pands uniformly and the chamber height remains constant across the 

length of the shell.

The spirotheca consists of a tectum, thin diaphanotheca, and up

per and lower tectoria. Wall thickness is about 42 microns in the outer 

volutions. The septa are highly and irregularly fluted and the folds 

nearly reach the tops of the chambers. The septal count ranges from 10 

in the first volution to 25 in the seventh volution.

The tunnel is low, narrow, and slightly irregular, and is bor

dered by high, nearly symmetrical chomata with steep tunnel slopes and 

low poleward slopes in the early volutions, developing steep poleward 

slopes in the outer volutions. The tunnel angle ranges from 14° in the 

first volution to 41° in the fifth volution.
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Discussion. Only a few specimens of Beedeina rockymontana (Roth 

and Skinner) were obtained in the Gunnison Hills. These varied slightly 

among themselves, and were generally smaller than the type specimens 

from Colorado (Roth and Skinner, 1930, p. 344). B_. euryteines (Thomp

son) has a smaller form ratio with a slightly smaller shell and a small

er tunnel. B_. novamexicana (Needham) has a larger, wider shell with 

more intense septal fluting and heavier chomata. B_. haworthi (Beede) 

has a larger shell with more fluting.

Occurrence. The type specimens of Beedeina rockymontana are 

from the Desmoinesian McCoy Formation, McCoy, Colorado (Roth and Skin

ner, 1930, p. 344). Other reported Desmoinesian occurrences are by 

Thompson (1936a, p. 109) questionably from the Hartville Formation, Wy

oming; Thompson (1945, p. 62) from the Youghill Formation, Sheep Moun

tain Canyon, Uinta Mountains, Utah; Thompson, Verville, and Bissell 

(1950, p. 440) from the Oquirrh Formation, Wasatch Mountains, Utah;

Love, Henbest, and Denson (1953) from the Hartville Formation, Platte 

County, Wyoming; Henbest (1954, p. 52) questionably from the Tensleep 

Sandstone, Freemont County, Wyoming.

Reported Desmoinesian occurrences in Arizona are by Williams 

(1951) from the Naco Formation, Naco Hills, Cochise County; Horvath 

(1960, p. 33) from the Salt River and Spring Canyon sections, Naco For

mation, Gila and Navajo Counties; Ross and Tyrrell (1965, p. 627) from 

the Horquilla Limestone, Whetstone Mountains, Cochise County; and Wells 

(1965, p. 62) and Reid (1968) both from the Naco Formation, Dripping 

Spring Mountains, Gila County.
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In the Gunnison Hills, Beedeina rockymontana occurs at locality 

GH 30A-3 associated with Wedekindellina henbesti. Fusulinella furnishi, 

and Plectofusulina,

Beedeina n. sp. A 

Fig. 17, nos. 1-3; App. A-40

Description. The small shell is thickly fusiform with straight 

to slightly concave lateral slopes, bluntly rounded to broadly rounded 

poles, and a straight axis of coiling. Mature specimens of 6 to 7 volu

tions are 3.86 to 4.85 mm in length and 1.55 to 2.06 mm in diameter, 

giving a form ratio of 2.0 to 2.6. The spherical proloculus ranges from 

126 to 168 microns in outside diameter.

The early volutions are subglobose in shape, and the remaining 

volutions become thickly fusiform. The shell expands uniformly, and the 

chambers increase slightly in height towards the polar extremities.

The four-layered wall consists of a tectum, thin diaphanotheca, 

and upper and lower tectoria. The wall shows a slight undulation across 

the shell due to the uneven deposition of the upper tectorium. Wall 

thickness is about 40 microns in the sixth volution. The irregular sep

tal fluting is strong along the axis of coiling and moderate across the 

central portion of the shell. The septa are numerous and the septal 

count ranges from 10 in the first volution to 28 in the sixth volution.

The tunnel is low, narrow, slightly irregular, and widens 

slightly in the outer volutions. The tunnel angle ranges from 12° in 

the first volution to 37° in the sixth volution. The chomata of the 

first 1 or 2 volutions are low and flowing. In the remaining volutions



they are of moderate height, rounded, and slightly asymmetrical with 

steep poleward slopes and steep to overhanging tunnel slopes.

Discussion. Beedeina n. sp. A is slightly smaller than B_. hay- 

ensis (Ross and Sabins) with more septal fluting. J*. arizonensis (Ross 

and Sabins) is smaller with less septal fluting. IS. cedarensis (Ross 

and Sabins) is more elongate with less massive chomata. The small to 

moderately-sized shell, strong irregular septal fluting, and a slightly . 

undulating spirotheca distinguishes Beedeina n. sp. A from other species 

of the genus.

Occurrence. Beedeina n. sp. A occurs at locality GH 17B-17 as

sociated with Beedeina cedarensis. _B. hayensis* Wedekindellina n. sp. A, 

Wedekindellina sp. indet., Eoschubertella. Plectofusulina. and Pseudo- 

staffella.

Ill

Beedeina n. sp. B 

Fig. 17, nos. 4-6; App. A-41

Description. The shell is small and thickly fusiform with 

straight to very slightly concave lateral slopes, broadly rounded poles, 

and a straight axis of coiling. Mature specimens of 6 to 7 volutions 

are 3.50 to 4.50 mm in length and 1.60 to 2.11 mm in diameter, giving a 

form ratio of 2.0 to 2.2. The small spherical proloculus ranges in size 

from 100 to 150 microns in outside diameter.

The first volution is subspherical. The remaining volutions be

come thickly fusiform by the third volution. The shell expands uniform

ly and the chamber height remains constant across the length of the

shell
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The four-layered spirotheca is typical of the genus and contains 

a tectum, thin diaphanotheca, and tectorial deposits of subequal thick

ness. The spirotheca thins very slightly in the polar regions. Wall 

thickness reaches 60 microns in the outer volutions. The septal fluting 

is well developed along the axis of coiling, but does not extend to the 

tunnel in the central portion of the shell, and does not reach the tops 

of the chambers. The septa are closely spaced and the septal count 

ranges from 7 in the first volution to 28 in the seventh volution.

The tunnel is low and narrow in the early volutions, becomes 

higher and wider in the outer volutions, and its path is slightly irreg

ular throughout the shell. The tunnel angle ranges from 18° in the 

first volution to 40* in the fifth volution. The tunnel is bordered by 

massive chomata that are low and flowing in the inner volutions and be

come high and narrow, with slightly overhanging tunnel slopes, and steep 

poleward slopes in the outer volutions. :
Discussion. Beedeina n. sp. B is similar to B_. arizonensis 

(Ross and Sabins) but has a larger shell and proloculus, slightly nar

rower chomata, and a more irregular tunnel. B. hayensis (Ross and Sa

bins) is more elongate with more flowing chomata, especially in the out

er volutions. B. cedarensis (Ross and Sabins) is decidedly more elon

gate. Beedeina n. sp. A is coiled slightly tighter, less thickly fusi

form, and has a straighter tunnel.

Occurrence. Beedeina n. sp. B occurs at localities GH 37C-32 

associated with Plectofusulina; GH 38D-19 with Wedekindellina n. sp. D, 

Wedekindellina sp. indet., Fusulinella? sp. indet., Frumentella. and



Plectofusulina. GH 43A-3 with Eoschubertella. Plectofusulinella, and 

Staffella; and GH 45A-1 as the only fusulinid.

Beedeina n. sp. C 

Fig. 17, nos. 7-9; App. A-42

Description. The shell is small and elongate fusiform, with 

nearly straight lateral slopes, bluntly pointed to sharply pointed 

poles and a straight axis of coiling. Mature specimens of 6 to 7 volu

tions are 4.20 to 5.25 mm in length and 1.45 to 1.55 mm in diameter, 

giving a form ratio of 3.0 to 3.7. The spherical proloculus ranges from 

142 to 218 microns in outside diameter.

The coiling of the first two volutions is low and short. The 

remaining volutions are elongate fusiform. Heavy chomata and slight 

chamber filling in the early volutions gives the impression of tighter 

coiling in the juvenarium, although the shell expands uniformly. In a 

few specimens, the chamber height increases slightly in the polar re

gion.

The spirotheca consists of a tectum, thin diaphanotheca, and 

very thin tectorial deposits, which are discontinuous in the outer volu

tions of several specimens. Wall thickness is 30 to 35 microns in the 

outer volutions. Septal fluting is well developed along the axis of 

coiling, but only moderately developed across the central portion of the 

shell. The folds are slightly irregular and generally do not reach the 

tops of the chambers. The septa are closely spaced and the septal count 

ranges from 7 in the first volution to 30 in the sixth volution.

113
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The tunnel is slightly irregular and of medium height. It ex

pands slowly to the last volution where it widens abruptly. The tunnel 

angle ranges from 14° in the first volution to 44° in the sixth volu

tion. The chomata are low and flowing in the early volutions, and be

come higher and broadly tabular in the outer volutions with steep tunnel 

and poleward slopes.
Discussion. Beedeina n; sp. C is considerably more elongate 

than Beedeina n. sp. B, and has more" massive chomata and more septal 

fluting. J3. arizonensis (Ross and Sabins) and 13. hayensis (Ross and Sa

bins) are wider and less elongate. 13. cedarensis (Ross and Sabins) has 

a smaller shell with smaller chomata. Beedeina n. sp. A has a slightly 

larger shell and less massive chomata.
Occurrence. Beedeina n. sp. C occurs at locality GH 38A-8 asso

ciated with Beedeina haworthi. WedekindeHina cabezasensis, VJ. euthysep- 

ta, W. henbesti, Wedekindellina n. sp. C, Fusulinella? sp. indett., Eo- 

staffella, Frumentella, Plectofusulina, and Pseudostaffella.

Beedeina n. sp. D 

Fig. 18, nos. 1-3; App. A-43

Description. The medium-sized shell is thickly fusiform, with 

straight to slightly concave lateral slopes, bluntly rounded poles, and 

a straight axis of coiling. Mature specimens of 6 to 7 volutions are 

3.85 to 4.76 mm in length and 1.89 to 2.12 mm in diameter, giving a form 

ratio of 2.1 to 2.6. The proloculus ranges from 126 to 186 microns in

outside diameter
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The inner volutions are subspherical to ellipsoidal in shape.

The coiling from the third or fourth volution to the final volution is 

thickly fusiform. The shell is loosely coiled and expands uniformly.

The chambers remain constant in height across the length of the shell.

The spirotheca is four layered and consists of a tectum, thin 

diaphanotheca, and thin tectorial deposits of subequal thickness. The 

wall is 40 to 50 microns thick in the outer volutions. The septa are 

strongly fluted along the axis of coiling, and moderately fluted in the 

central portion of the shell where the folds almost reach the tops of 

the chambers. The septal count ranges from 9 in the first volution to 

28 in the sixth volution.

The tunnel is low, straight, narrow, and widens slightly in the 

last volution. The tunnel angle ranges from 15° in the first volution 

to 40° in the sixth volution. The chomata are massive and tabular with 

steep tunnel slopes and steep to slanted poleward slopes.

Discussion. Beedeina n. sp. D is similar to IX euryteines 

(Thompson) but has a thicker spirotheca, more massive chomata and less 

sharply pointed poles. B. haworthi (Beede) has more septal fluting and 

less massive chomata. IX bowiensis (Ross and Sabins) has a thicker spi

rotheca, more pointed poles, and less massive chomata. Beedeina n. sp.

B has less massive chomata and less intense septal fluting.

Occurrence. Beedeina n. sp. D occurs at locality GH 39B-9 asso

ciated with Beedeina haworthi, Wedekindellina euthysepta, Wedekindellina 

n. sp. C, Wedekindellina n. sp. D, Fusulinella? n. sp. E, Fusulinella?

sp. indet., Eoschubertella, Frumentella. and Plectofusulina
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Beedeina n. sp. E 

Fig. 18, nos. 4-6; App. A-44

Description. The shell is small and ellipsoidal with very 

slightly concave lateral slopes, broadly pointed poles, and a straight 

axis of coiling. Mature specimens of 5 to 6 volutions are 2.30 to 3.30 

mm in length and 1.00 to 1.34 mm in diameter, giving a form ratio of 2.0 

to 2.4. The small spherical proloculus is 84 to 110 microns in outside 

diameter.

The first 1 or 2 volutions are subglobose. The remaining volu

tions are ellipsoidal. The shell expands uniformly and the height of 

the chambers is constant across the length of the shell.

The spirotheca is four layered and consists of a thin tectum, 

thin diaphanotheca, and a thin discontinuous upper and lower tectorium. 

Wall thickness is 25 to 34 microns in the fifth volution. Septal flut

ing is moderate along the axis of coiling, and weak in the central por

tion of the shell. The septa are closely spaced and the septal count 

ranges from 10 in the first volution to 23 in the fifth volution.

The tunnel is low, straight, and narrow. The tunnel angle rang

es from 10° in the first volution to 33° in the fifth volution. The 

chomata are high and narrowly symmetrical to slightly tabular. The tun

nel slopes are steep to overhanging and the poleward slopes are steep.

Discussion. Beedeina n. sp. E has less septal fluting and a 

smaller proloculus than B_. pristina (Thompson). IS. apachensis (Ross and 

Sabins) has a smaller proloculus and more elongate poles. The small, 

thick shell, shortened poles, and small proloculus easily distinguishes
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Beedeina n. sp. E from the much larger species of Beedeina from Upper 

Desmoinesian rocks.

Occurrence. Beedeina n. sp. E occurs at locality GH 47A-1 asso

ciated with Beedeina bowiensis* Beedeina cf. IB. megista* and Staffella.

Beedeina n. sp. F 

Fig. 18, nos. 7-9; App. A-45

Description. The medium to large shell is thickly fusiform with 

slightly convex lateral slopes, broadly pointed poles, and a straight 

axis of coiling. Mature specimens of 7 to 8 volutions are 4.60 to 5.40 

mm in length and 1.73 to 2.33 mm in diameter, giving a form ratio of 2.3 

to 2.7. The small spherical proloculus ranges from 84 to 126 microns in 

outside diameter.

The first 1 or 2 volutions are subglobose, the remaining volu

tions are thickly fusiform. The shell expands uniformly and the cham

bers are approximately constant in height across the length of the shell.

The spirotheca is four layered and consists of a thin tectum, a 

diaphanotheca that thickens in the outer volutions, and thin discontinu

ous tectorial deposits. The upper tectorium is thinner and usually ab

sent, the lower tectorium is thickest above the tunnel. The spirotheca 

thins markedly in the polar region. The uneven thickness of the tector

ial deposits, especially the lower tectorium, gives the appearance of a 

slightly undulating spirotheca. Some specimens are crushed and this 

adds to the uneven appearance of the wall. The thickness of the wall is 

about 40 microns in the sixth volution. Septal fluting is moderate to 

strong along the axis of coiling, and moderate to weak in the central
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portion of the shell nearest the axial region, and weak to planar in the 

area of the tunnel. The septa are numerous and the septal count ranges 

from 7 in the first volution to 31 in the seventh volution.

The tunnel is of medium height in the first two thirds of the 

shell and becomes low in the remaining volutions. It is straight and 

widens gradually towards the last volution. The tunnel angle ranges 

from 15° in the first volution to 50° in the sixth volution. The cho- 

mata are of medium height, narrow, and nearly symmetrical with rounded 

tops, steep to slightly overhanging tunnel slopes, and steep poleward 

slopes.

Discussion. Beedeina n. sp. F has much less septal fluting, 

better developed chomata, and a smaller proloculus than most species of 

Beedeina from Upper Desmoinesian rocks. Beedeina erugata (Waddell) has 

a similar degree of fluting but is smaller and more elongate fusiform.

Occurrence. Beedeina n. sp. F occurs at locality GH 47011 as

sociated with 1$. bowiensis, 1$. lonsdalensis, Wedekindellina ellipsoides, 

W. euthysepta. Wedekindellina n. sp. B, Fusulinella? sp. indet., Frumen- 

tella. and Plectofusulina.

Beedeina n. sp. G 
Fig. 18, nos. 10-12; App. A-46

Description. The shell is large, elongate fusiform, with 

straight to slightly concave and convex lateral slopes, sharply pointed 

poles, and a straight axis of coiling. Mature specimens of 6 to 7 volu

tions are 6.16 to 7•20 mm in length and 2.10 to 2.52 mm in diameter
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giving a form ratio of 2.9 to 3.5. The large spherical proloculus rang
es from 142 to 184 microns in outside diameter.

The first 1 or 2 volutions are subspherical in shape, the re

maining volutions are elongate to thickly fusiform. The shell expands 

uniformly and the chambers remain almost constant in height across the 

length of the shell.

The spirotheca is four layered and consists of a thin tectum, 

thick diaphanotheca in the outer volutions, a thin discontinuous lower 

tectorium, and a very thin upper tectorium that is absent in the adult 

volutions of most specimens. The wall is about 40 microns thick in the 

sixth volution. Septal fluting is well developed throughout the shell, 

with regular folds that reach the tops of the chambers. The septa are 

closely spaced and the septal count ranges from 10 in the first volution 

to 33 in the seventh volution.

The tunnel is low, straight, and narrow, widening slightly in 

the outer 1 or 2 volutions. The tunnel angle ranges from 14° in the 

first volution to 45* in the sixth volution. The chomata are high and 

narrowly symmetrical to slightly tabular, with steep to overhanging tun

nel slopes and steep poleward.slopes. Pseudochomata are present in some 

specimens in the outer 2 or 3 volutions.

Discussion. Beedeina n. sp. G is similar to B_. lonsdalensis 

(Dunbar and Henbest) but is shorter with more pointed poles and has less 

septal fluting, and a more loosely coiled juvenarium. _B. acme (Dunbar 

and Henbest) and B_. haworthi (Beede) are more thickly fusiform with 

broadly rounded poles. The loose juvenarial coiling and less strongly
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fluted septa distinguishes Beedeina n. sp. G from other species of 

Beedeina from Upper Desmoinesian rocks.

Occurrence. Beedeina n. sp. G occurs at locality GH 55A-2 

elated with Beedeina sp. indet. and Frumentella.
as so-
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Subfamily SCHWAGERININAE Dunbar and Henbest, 1930

Genus TRITICITES Girty, 1904

Triticites acutuloides Ross 

Fig. 19, nos. 1-3; App. A-47

Triticites acutuloides Ross. 1965, Jour. Paleont., vol. 39, p. 1166, pi.
141, figs. 1-10.

Description. The shell is large and elongate fusiform with 

straight to slightly convex, tapered, lateral slopes, sharply to bluntly 

pointed poles, and a straight axis of coiling. Mature specimens of 7 

volutions are 6.94 to 7.97 mm in length and 2.17 to 2.57 mm in diameter, 

giving a form ratio of 2.6 to 3.5. The small spherical proloculus rang

es from 100 to 150 microns in outside diameter.

The first 1 to 3 volutions are ellipsoidal. The remaining volu

tions increase in height and length, and become elongate to slightly in

flated fusiform. The inner volutions are coiled tighter than the outer 

volutions and the outermost 1 or 2 volutions show a slight inflation in 

coiling. The chambers increase slightly in height in the polar regions.

The spirotheca is composed of a tectum and keriotheca that is 

indistinct in the inner volutions, and finely to moderately alveolar in 

the adult volutions. The wall thickens towards the outer volution and is" 

60 to 84 microns thick in the seventh volution. Septal fluting is moder

ate to weak in the central portion of the shell and strong and irregular 

along the axis of coiling. The septal count ranges from 8 in the first 
volution to 25 in the sixth volution.
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The tunnel is low, straight, narrow in the early volutions, and 

widens markedly in the outer 2 or 3 volutions. The tunnel angle ranges 

from 15° in the first volution to 65* in the sixth volution. The chomata 

are massive and asymmetrical in "the early volutions, but decrease in size 

and become symmetrical in the outer volutions in most specimens.

Discussion. Triticites acutuloides Ross from the Gunnison Hills 

is slightly larger and has a wider tunnel than the type specimens from 

west Texas (Ross, 1965, p. 1166). Ty celebroides Ross is smaller, has a 

larger proloculus, and a thinner spirotheca in the adult volutions. _T.

plicatulus Merchant and Keroher has a larger, more subcylindrical shell 

and more septal fluting. T. kawensis Thompson is more thickly fusiform, 

JT. primarius Merchant and Keroher is ellipsoidal in shape with bluntly 

rounded poles and less massive chomata.

Occurrence. The type specimens of Triticites acutuloides are 

from the Upper Missourian and Lower Virgilian part of the Gaptank Forma

tion in the Glass Mountains, west Texas (Ross, 1965, p. 1166).

In the Gunnison Hills, Triticites acutuloides occurs at locality 

GH 96A—25 associated with Triticites whetstonensis and Schubertella.

Triticites celebroides Ross 

Fig. 19, nos. 4-6; App. A-48

Triticites celebroides Ross. 1965, Jour. Paleont., vol. 39, p. 1167, pi.
141, figs. 22-31.

Description. The large fusiform shell has straight to slightly 

convex and concave lateral slopes, bluntly pointed poles, and a straight 

axis of coiling. Mature specimens of 5 to 8 volutions are 5.00 to 6.30
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mm in length and 1.62 to 2.02 mm in diameter, giving a form ratio of 3.0

to 3.5. The small proloculus is 100 to 126 microns in outside diameter.

The inner volutions are low and short, the remaining volutions 

elongate and the shell becomes fusiform by the fourth or fifth volution. 

The inner volutions are coiled tighter than the outer volutions. The 

height of the chambers is constant in the central portion of the shell 

and increases slightly in the polar regions.

The spirotheca consists of a tectum and a keriotheca that is thin 

and indistinct in the first 3 or 4 volutions. The wall attains a thick

ness of 68 microns in the sixth volution. The septa are planar to weak

ly fluted in the central portion of the shell and moderate to strongly

fluted along the axis of coiling. The septal count ranges from 8 in the

first volution to 29 in the eighth volution.

The tunnel is of medium height, straight, and gradually widens to

wards the outer volution. The tunnel angle ranges from 12" in the first 

volution to 52" in the sixth volution. The chomata are medium to high 

and flowing in the early volutions, and are high and tabular to narrowly 

symmetrical in the outer volutions.

Discussion. Triticites celebroides Ross from the Gunnison Hills 

agrees closely with the type specimens from west Texas, but are slightly 

less elongate (Ross, 1965, p. 1167). T. acutuloides Ross is slightly 

larger, has less septal fluting, and less massive chomata. T\ collus 

Burma is larger, more elongate, and has more intense septal fluting. T. 

burgessae Burma is smaller and has less septal fluting. T. irregularis 

(Schellwien and Staff) is similar, but is smaller with tapered lateral 

slopes, pointed poles, and less septal fluting.
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Occurrence. The type specimens of Triticites celebroides are 

from the Gaptank Formation in the Glass Mountains, west Texas (Ross,

1965, p. 1167).

In the Gunnison Hills, Triticites celebroides occurs at locality 

GH 83A-2 associated with Triticites cf. celebroides.

Triticites cf. T. celebroides Ross 
Fig. 19, nos. 7-9; App. A-49

Description. The shell is large and elongate fusiform with a 

slightly inflated central region, straight to slightly convex lateral 

slopes, sharply pointed, tapered poles and a straight axis of coiling. 

Mature specimens of 5 to 7 volutions are 5.60 to 6.70 mm in length and 

1.39 to 1.87 mm in diameter, giving a form ratio of 3.7 to 4.0. The pro

loculus ranges from 100 to 187 microns in outside diameter and in some 

specimens is subsphcrical in shape.

The inner volutions are low and short, the remaining volutions 

increase in height and length and the shell becomes thickly elongate 

fusiform. The inner volutions are coiled tighter than the outer volu

tions. The chambers remain constant in height in the central portion of 

the shell.

The spirotheca has a tectum and a keriotheca that is thin and in

distinct in the inner volutions and finely alveolar in the outer 3 or 4 

volutions. The wall thickness ranges from 34 microns in the fifth volu

tion to 55 microns in the sixth volution. The septa are planar to weakly 

fluted in the central portion of the shell and strongly fluted along the
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axis of coiling. The septal count ranges from 9 in the first volution 

to 25 in the sixth volution.

The tunnel is low, straight, and gradually widens towards the 

outer volution. The tunnel angle ranges from 19° in the first volution 

to 61® in the fifth volution. The chomata are low and asymmetrical in 

the inner volutions, and low and nearly symmetrical in the outer volu

tions.

Discussion. Triticites cf. J?. celebroides from the Gunnison 

Hills differs from the type specimens of Triticites celebroides from west 

Texas (Ross, 1965, p. 1167) in having a slightly more slender shell, 

larger proloculus, and more tapered and sharply pointed poles. Triti

cites celebroides from the Gunnison Hills has a slightly larger, more 

thickly fusiform shell, and less sharply pointed poles than Triticites 

cf. T. celebroides also from the Gunnison Hills.

Occurrence. In the Gunnison Hills, Triticites cf. T. celebroides 

occurs at localities GH 83A-2 associated with Triticites celebroides; and 

GH 87E-8 with Triticites n. sp. B and Millerella.

Triticites collus Burma 

Fig. 19, nos. 10-12; App. A-50

Triticites collus Burma, 1942, Jour. Paleont., vol. 16, p. 744, pi. 118,
figs. 9, 14.

Description. The shell is large and subcylindrical with slightly 

irregular lateral slopes, broadly rounded poles, and a straight axis of 

coiling. Mature specimens of 7 volutions are 5.40 to 7.20 mm in length 

and 1.66 to 1.77 mm in diameter, giving a form ratio of 3.1 to 4.1. The
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small spherical proloculus ranges from 84 to 110 microns in outside diam
eter.

The inner volutions are subspherical to ellipsoidal. The outer 

volutions elongate rapidly after the fourth volution and the shell be

comes elongate fusiform to subcylindrical in shape. The chambers in-: 

crease very slightly in height in the polar regions.

The spirotheca consists of a thin tectum and a keriotheca that is 

thin and indistinct in the inner volutions and finely alveolar in the 

outer volutions. The wall is 45 to 55 microns thick in the seventh volu

tion. Septal fluting is weak to moderate in the central portion of the 

shell and strong along the axis of coiling. The septal count ranges from 

9 in the first volution to 24 in the sixth volution.

The tunnel is low, straight, and widens gradually towards the 

outer volution. The tunnel angle ranges from 10° in the first volution 

to 43° in the sixth volution. The chomata are tabular in the early volu

tions, high and slightly asymmetrical in the succeeding volutions, and 

are absent in the penultimate volution of some specimens.

Discussion. Triticites collus Burma from the Gunnison Hills 

agrees closely with the type specimens from Iowa (Burma, 1942, p. 744) 

but is slightly smaller with 1 or 2 fewer volutions. T. ohioensis Thomp

son is larger and more subcylindrical with less septal fluting. T. new- 

elli Burma is smaller and thicker fusiform with less septal fluting, and 

a larger proloculus. T. irregularis (Schellwien and Staff) is smaller 

and has less septal fluting. nebraskensis Thompson is smaller, has 

less massive chomata, and less intense septal fluting. T. caccus Burma

is similar but has a larger form ratio and more intense septal fluting



Occurrence. The type specimens of Triticites collus are from the 

Middle Missourian Cement City Limestone, Madison County, Iowa (Burma, 

1942, p. 744). Thompson (1957, p. 315) reported Triticites collus from 

the Middle Missourian Dewey Limestone, Madison County, Iowa. Cassity and 

Langenheim (1966, p. 947) reported forms compared to Triticites collus 

from the Upper Missourian part of the Bird Spring Group, Arrow Canyon, 

Clark County, Nevada.

In the Gunnison Hills, Triticites collus occurs at locality GH 

87A-1 associated with Triticites cf. T. irregularis.

Triticites coronadoensis Ross and Tyrrell 

Fig. 20, nos. 1-3; App. A-51

Triticites coronadoensis Ross and Tyrrell, 1965, Jour. Paleont., vol. 39,
p. 629, pi. 77, figs. 3, 6, 10, 11.

Description. The shell is large and fusiform with straight to 

slightly irregular lateral slopes, broadly rounded poles, and a slightly 

arcuate axis of coiling. Mature specimens of 7 to 8 volutions are 7.00 

to 8.10 mm in length and 2.48 to 3.16 mm in diameter, giving a form ratio 

of 2.6 to 3.3. The large proloculus ranges from 120 to 170 microns in 

outside diameter.

The first 2 to 3 volutions are subspherical to ellipsoidal", the 

intermediate volutions are ellipsoidal, and the outer 2 to 3 volutions 

are thickly to elongate fusiform. The poles of the inner volutions are 

broadly pointed, but are broadly rounded in the outer volutions. The 

shell is loosely coiled and expands uniformly. The chambers are
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approximately constant in height in the central portion of the shell and 

increase slightly in height in the polar regions.

The spirotheca is composed of a tectum and a keriotheca that is 

thin in the inner volutions, thickens towards the outer volutions, and 

becomes coarsely alveolar in the outer 2 volutions. The wall thickness 

ranges from 90 to 120 microns in the outer 2 volutions. Septal fluting 

is weak in the central portion of the shell and strong along the axis of 

coiling. The septal count ranges from 8 in the first volution to 29 in 

the sixth volution.

The tunnel is low, straight, and widens towards the outer volu

tions. The tunnel angle ranges from 15° in the first volution to 58® in 

the sixth volution. The chomata are high and narrowly symmetrical to 

slightly asymmetrical with low poleward slopes in the inner volutions.

In the outer volutions, the chomata are low and symmetrical and are ab

sent in the penultimate volution of some specimens.

Discussion. Triticites coronadoensis from the Gunnison Hills 

agrees closely with the type specimens from southeastern Arizona (Ross 

and Tyrrell, 1965, p. 629). T. elegantoides Ross is similar, but has a 

thicker fusiform shell and less intense septal fluting. T. capaxoides 

Ross has a thicker shell, larger proloculus, and thicker spirotheca in 

the outer volutions. T. whetstonensis Ross and Tyrrell has a more ellip

soidal shell, less well developed chomata, smaller proloculus, and less 

septal fluting.

Occurrence. The type specimens of Triticites coronadoensis are 

from the Upper Virgilian part of the Horquilla Limestone arid the Earp 

Formation in the Whetstone Mountains, Cochise County, Arizona.
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In the Gunnison Hills, Triticites coronadoensis occurs at locali

ties GH 102A-2 associated with Triticites cf. T. mediocris angustus, Tri

ticites n. sp. D, and Schubertella; GH 109A-2 with Schubertella; GH 109B- 

7 with Triticites n. sp. C, Triticites sp. indet., and Schubertella; and 

GH 109C-13 with Schubertella.

Triticites cullomensis Dunbar and Condra 

Fig. 20, nos. 4-6; App. A-52

Triticites cullomensis Dunbar and Condra, 1928, Nebraska Geol. Survey
Bull. 2, ser. 2, 93-95, pi. 5, figs. 5-10.

Description. The shell is medium-large ellipsoidal with convex 

lateral slopes, broadly rounded poles, and a straight axis of coiling. 

Mature specimens of 6 to 7 volutions are 5.15 to 6.43 mm in length and 

1.93 to 2.48 mm in diameter, giving a form ratio of 2.5 to 3.1. The 

spherical proloculus ranges from 84 to 160 microns in outside diameter.

The first volution is subspherical, the remaining volutions elon

gate slightly and become ellipsoidal. The inner 2 or 3 volutions are 

coiled tighter than the outer volutions. The chambers remain constant 

in height across the length of the shell.

The spirotheca consists of a tectum and a keriotheca that is thin 

in the early volutions, thickens towards the outer volutions, and is 

coarsely alveolar. The wall is 67 to 80 microns thick in the sixth volu

tion. Septal fluting is weak to planar in the central portion of the 

shell and moderate along the axis of coiling. The septal count ranges 

from 8 in the first volution to 28 in the sixth volution.
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The tunnel is low, straight, and widens towards the outer volu

tion. The tunnel angle ranges from 17° in the first volution to 50® in 

the sixth volution. The chomata are low and symmetrical, and are absent 

in the penultimate volution in some specimens.

Discussion. Triticites cullomensis from the Gunnison Hills 

agrees closely with the type specimens from Kansas (Dunbar and Condra, 

1928, p. 93), but has less septal fluting in the central region of the 

shell. Dunbar and Condra (1928, p. 93, pi. 5, figs. 5-10) originally in

cluded two distinct forms in the species. Dunbar and Henbest (1942, p. 

135, pi. 23, figs. 13-18) considered figure 6, plate 5 of Dunbar and Con

dra as the holotype of Triticites cullomensis, but refigured it as a co

type on their plate 23, figure 16. Thompson, Verville, and Bissell (1950, 

p. 459) stated that an unequivocable holotype should be designated and 

therefore they designated the specimen illustrated as figure 6, plate 5 

of Dunbar and Condra (1928) as the holotype of Triticites cullomensis.

T. secalicus oryziformis Newell has the same general shape, but has a 

larger shell, stronger septal fluting, and a wider tunnel. T. milleri 

Thompson is similar, but has slightly larger chomata and a thinner spiro— 

theca in the outer volutions. T. beedei Dunbar and Condra has a slightly 

larger more inflated shell with more pointed poles. T. hobblensis Thomp

son, Verville, and Bissell has a smaller shell, smaller form ratio, and 

thinner spirotheca.

Occurrence. The type specimens of Triticites cullomensis are 

from the Cullom Limestone (now called the Beil Limestone of Middle Vir- 

gilian. age) near Big Spring, Kansas (Dunbar and Condra, 1928, p. 93). 

Dunbar and Condra (1928) reported Triticites cullomensis from several
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other locations of the Cullota Limestone in Kansas; from the Meadow Lime

stone (now called the Merriam Limestone of Upper Missourian age) in Ne

braska; from the Middle Virgilian Howard Limestone in Missouri and 

Nebraska; from the Middle Virgilian Coal Creek Limestone in Missouri; 

and from the Middle Virgilian Jackboro Limestone, Jack County, Texas. 

Other reported occurrences are by White (1932, p. 43) from the Graham 

Group (Virgilian), Jack County, Texas; Condra, Reed, and Scherer (1940, 

p. 30) from the Wendover Group (Virgilian) near Guernsey, Wyoming; Dun

bar and Henbest (1942, p. 135) from the Greenup Limestone (Virgilian), 

Cumberland County, Illinois; Thompson, Verville, and Bissell (1950, p.

457) from several locations in the Virgilian part of the Oquirrh Forma

tion, Wasatch Mountains near Springville, Utah; Love, Henbest, and Denson 

(1953) from the Virgilian part of the Hartville Formation, Platte County, 

Wyoming; Smyth (1957, p. 273) from the Ames Limestone (Upper Missourian), 

southern Ohio; Thompson, Dodge, and Youngquist (1958, p. 120) compares 

specimens to Triticites cullomensis from Virgilian rocks of the Sublett 

Range, southern Idaho; Myers (1960, p. 40) from the Gunsight Limestone 

(Virgilian) Cisco Group, Brown County, Texas; Slade (1961, p. 70) from 

the Virgilian part of the Ely Limestone, Goshute Mountains, Elko County, 

Nevada; and Ross (1963, p. 102; 1965, p. 1163) from the Virgilian part of 

the Gaptank Formation, Glass Mountains, west Texas.

Reported Virgilian occurrences in Arizona are by Zirkle (1952, 

p. 138) from the Horquilla Limestone, Chiricahua Mountains near Portal, 

Cochise County; Horvath (1960, p. 45) from the Naco Formation, Carrizo 

Creek section, Gila County; and Sabins and Ross (1963, p. 339) from the 

Horquilla Limestone, Chiricahua Mountains, Cochise County.
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In the Gunnison Hills, Triticites cullomensis occurs at locality 

GH 111A-1 associated with Triticites sp. indet.

Triticites cf. irregularis (Schellwien and Staff)

Fig. 20, nos. 7-9; App. A-53

Fusulina centralis var. irregularis Schellwien and Staff (part), 1912,
Paleontographia, vol. 59, p. 178-179, pi. 16, figs. 7, 9; pi. 17, 
figs. 5, 7, 10; pi. 18, fig. 6.

Triticites irregularis (Schellwien and Staff) Dunbar and Condra, 1928, 
Nebraska Geol. Survey Bull. 2, ser. 2, p. 108-111, pi. 8, figs. 
7-10; pi. 9, figs. 1-3.

Description. The small to medium shell is elongate fusiform with 

straight tapered lateral slopes, sharply to bluntly pointed poles, and a 

straight axis of coiling. Mature specimens of 5 to 6 volutions are 4.89 

to 5.70 mm in length and 1.09 to 1.56 mm in diameter, giving a form ratio 

of 3.7 to 5.1. The small proloculus is 84 to 126 microns in outside di

ameter. The first volution is subspherical, the next 1 or 2 volutions 

are low and short, and the remaining volutions elongate rapidly. The 

chambers are approximately constant in height across the central portion 

of the shell.

The spirotheca consists of a tectum and a keriotheca that is thin 

and indistinct in the early volutions, and finely alveolar in the outer 2 

or 3 volutions. The thickness of the wall is 32 to 40 microns in the 

fifth volution. Septal fluting is very weak to planar in the central 

portion of the shell, and moderate to strong along the axis of coiling. 

The septal count ranges from 8 in the first volution to 20 in the fifth
volution
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The tunnel is low, straight, and widens rapidly towards the out

er volution. The tunnel angle ranges from 18° in the first volution to 

65° in the fourth volution. The chomata are low and asymmetrical to nar

rowly symmetrical. The chomata are not present in the penultimate volu

tion of several specimens.

Discussion. The type specimen of Triticites irregularis (Schell- 

wien and Staff) was designated by Dunbar and Condra (1928, p. 110) from 

among several specimens of Fusulina centralis irregularis illustrated by 

Staff. Triticites cf. T. irregularis from the Gunnison Hills is smaller 

with fewer volutions and has a wider tunnel angle than Triticites irregu

laris (Schellwien and Staff) as described by Dunbar and Condra (1928, p. 

108). 2" ohioensis Thompson has a larger and subcylindrical shell. T.

grangerensis Thompson, Verville, and Bissell is slightly larger, has 

more intense fluting, and broadly rounded" poles. 2* caucus Burma has 

more intense septal fluting and a smaller tunnel in the outer volutions.

Occurrence. Neither the geographic nor the stratigraphic loca

tion of the specimens of Schellwien and Staff were given in their origi

nal paper. The specimens that Dunbar and Condra (1928, p. 108) describe 

and illustrate are from the lower Missourian Brownwood Shale, central 

Texas; the Winterset Limestone, Missouri; and the Dekalb Limestone, Iowa. 

Other reported Lower Missourian occurrences are by White (1932, p. 47) 

from the Brownwood Shale, Palo Pinto and Brown Counties, Texas; Merchant 

and Keroher (1939, p. 600) from the Winterset Limestone, Kansas; Burma 

(1942, p. 743) from the Winterset Limestone, Kansas, Missouri, and Iowa; 

Henbest and Read (1944) from the Magdalena Limestone in the Nacimiento 

Mountains, Sandoval County, New Mexico; Thompson, Verville, and Bissell



(1950, p. 449) reported forms compared to Triticites Irregularis from the 

Oqulrrh Formation in the Wasatch Mountains, Utah; Myers (1960, p. 43) 

from the Brownwood Shale of the Graford Formation, Brown County, Texas; 

and Waddell (1966, p. 38) from the Anadarche Member of the Hoxbar Group 

[sic] near Ardmore, Oklahoma.

In the Gunnison Hills, Triticites cf. T. irregularis occurs at 

localities GH 80A-2 associated with Triticites sp. indet. and Staffella; 

and GH 87A-1 with Triticites collus.

Triticites cf. T. mediocris angustus Dunbar and Henbest 

Fig. 21, nos. 1-3; App. A-54

Triticites mediocris var. angustus Dunbar and Henbest, 1942, Illinois
Geol. Survey Bull. 67, p. 135-136, pi. 21, figs. 1, 6, 9-14.

Description. The shell is small fusiform with straight to 

slightly convex lateral slopes, sharply pointed poles, and a straight 

axis of coiling. Mature specimens of 6 to 8 volutions are 3.50 to 4.50 

mm in length and 1.03 to 1.66 mm in diameter, giving a form ratio of 2.6 

to 3.2. The small spherical proloculus ranges from 68 to 110 microns in 

outside diameter.

The inner 1 or 2 volutions are subspherical to ellipsoidal. The 

remaining volutions are ellipsoidal to slightly elongate fusiform. The 

inner volutions are coiled slightly tighter than the outer volutions, and 

the chambers remain constant in height across the length of the shell.

The spirotheca is composed of a thin tectum and a keriotheca 

that is thin and indistinct in the early volutions, and becomes coarsely 

alveolar in the outer volutions. Septal fluting is weak in the central
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portion of the shell and moderate along the axis of coiling. The sep

tal count ranges from 10 in the first volution to 26 in the fifth vo
lution.

The tunnel is low, straight, and widens towards the outer volu

tion where it widens abruptly in some specimens. The tunnel angle rang

es from 15° in the first volution to 55° in the fifth volution. One 
specimen showed a tunnel angle of 83° in the sixth volution. The choma- . 

ta are low and flowing in the inner volutions and become massive and 

tabular to low and slightly asymmetrical in the outer volutions with 

overhanging tunnel slopes in some specimens.

Discussion. Triticites cf. T. mediocris angustus from the Gun

nison Hills has a smaller less thickly fusiform shell than the type 

specimens of Triticites mediocris angustus from Illinois (Dunbar and 

Henbest, 1942, p. 135). T. mediocris Dunbar and Henbest has a thicker 

fusiform shell and a lower form ratio. T. cameratoides Ross has a 

thicker fusiform shell, tighter coiled juvenarium, and inflated outer 

volutions. T. nealensis Ross has a more subcylindrical shell, smaller 

chomata, and less septal fluting. T. onustus Thompson and Thomas has a 

thicker fusiform shell, lower form ratio, and more massive chomata.

Occurrence. The type specimens of Triticites mediocris angustus 

are from the Upper Virgilian Greenup Limestone, Cumberland County, Illi

nois (Dunbar and Henbest, 1942, p, 135). Thompson, Verville, and Bis- 

sell (1959, p. 455) reported this species from the Middle Virgilian part 

of the Oquirrh Formation, Hobble Creek Canyon, Wasatch Mountains, near 
Springville, Utah.
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In the Gunnison Hills, Triticites cf. T. mediocris angustus oc

curs at locality GH 102A-2 associated with Triticites coronadoensis. 

Triticites n. sp. D, and Schubertella.

Triticites newelli Burma 

Fig. 21, nos. 4-6; App. A-55

Triticites newelli Burma, 1942, Jour. Paleont., vol. 16, p. 749-751, pi.
118, figs. 7, 10.

Description. The shell is medium to large and thickly fusiform 

with slightly convex lateral slopes, bluntly pointed to broadly rounded 

poles, and a straight axis of coiling. Mature specimens of 7 volutions 

are 6.16 to 7.40 mm in length and 1.91 to 2.27 mm in diameter, giving a 

form ratio of 3.2 to 3.4. The proloculus ranges from 110 to 142 microns 

in outside diameter.

The first volution is subspherical, the next three volutions are 

ellipsoidal, and the outer three volutions elongate and become thickly 

fusiform. The coiling is tighter in the inner volutions, and the cham

bers increase slightly in height in the polar regions.

The spirotheca consists of a tectum, and a keriotheca that is 

thin and indistinct in the inner volutions and finely alveolar in the 

outer volutions. Wall thickness varies from 42 to 62 microns in the sev

enth volution. Septal fluting is moderate in the central portion of the 

shell and strong along the axis of coiling. The septal count ranges from 

9 in the first volution to 29 in the seventh volution.

The tunnel is of medium height, straight, narrow in the early vo

lutions and widens in the outer volutions. The tunnel angle ranges from
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12° in the first volution to 54° in the sixth volution. The chomata are 

massive, tabular, and asymmetrical in the early volutions, and become al

most symmetrical with rounded crests in the outer volutions.

Discussion. Triticites newelli Burma from the Gunnison Hills, is 

slightly larger than the type specimens from Kansas (Burma, 1942, p.

749). collus Burma is smaller and has less intense septal fluting.

2« kawensis Thompson is slightly larger and has less massive chomata. 2* 

iatensis Thompson has more intense septal fluting.
Occurrence. The type specimens of Triticites newelli are from 

the Upper Missourian South Bend .Limestone Member of the Stanton Lime

stone, Kansas (Burma, 1942, p. 749). Other reported Upper Missourian oc

currences are by Thompson (1957, p. 325) from the South Bend Limestone 

Member of the Stanton Limestone, Johnson County, Kansas, and from the 

Little Kaw Limestone Member of the Stanton Limestone, Missouri; Myers 

(1960, p. 44) compared specimens to Triticites newelli from the Placid 

Shale Member and the Ranger Limestone Member of the Brad Formation, 

McCulloch County, Texas; Waddell (1966, p. 39) from the Daube Member of 

the Hoxbar Group [sic] near Ardmore, Oklahoma; and Cassity and Langenheim 

(1966, p. 947) from the Bird Spring Group, Arrow Canyon, Clark County, 

Nevada.

In the Gunnison Hills, Triticites newelli.occurs at localities 

GH 87B-2 associated with Triticites n. sp. A, Triticites sp. indet., and 

Frumentella; and GH 87D-6 with Triticites ohioensis. Triticites n. sp. A,

Triticites sp. indet., and Frumentella
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Tritxcites ohiocnsis Thompson 

Fig. 21, nos. 7-9; App. A-56

Triticites ohioensis Thompson, 1936b, Jour. Paleont., vol. 10, p. 680-
682, pi. 9, figs. 1-3.

Description. The large shell is slender and subcylindrical with 

slightly irregular lateral slopes that are subparallel in the outer vo

lutions. The poles are sharply pointed in the inner volutions, and 

bluntly pointed to broadly rounded in the outer volutions. The axis of 

coiling is straight. Mature specimens of 7 to 8 volutions are 7.50 to 
10.15 mm in length and 1.85 to 2.45 mm in diameter, giving a form ratio 

of 3,8 to 4.5. The spherical proloculus ranges from 110 to 165 microns 

in outside diameter.

The inner 3 volutions are tightly coiled and have sharply point

ed poles. The remaining volutions are loosely coiled and elongate mark

edly after the fourth volution. The chambers remain approximately con

stant in height in the central portion of the shell and increase slight

ly in the polar regions.

The spirotheca is composed of a tectum and a keriotheca that is 

thin and indistinct in the inner 3 or 4 volutions, and finely alveolar 

in the remaining volutions. The thickness of the wall is 50 to 55 mi

crons in the sixth volution. Septal fluting is weak to planar in the 

central portion of the shell, and strong and irregular along the axis of 

coiling. The septa are closely spaced and the septal count ranges from 

9 in the first volution to 27 in the sixth volution.
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The tunnel is low, straight, and narrow in the early volutions, 

and widens rapidly towards the outer volution. The tunnel angle ranges 

from 18° in the first volution to 75° in the sixth volution. The chomata 

are low and tabular in the inner volutions and low and narrowly symmetri

cal in the outer volutions.

Discussion. Triticites ohioensis Thompson from the Gunnison 

Hills agrees closely with the type specimens from Ohio (Thompson, 1936b,■ 

p. 680), but has larger tunnel angles and a thicker spirotheca in the 

outer volutions. T. irregularis (Schellwien and Staff) has a smaller 

less elongate shell, less septal fluting, a more inflated central area, 

and a narrower tunnel. T. neglectus Newell and JT. osagensis Newell are 

smaller and have more intense septal fluting. T. collus Burma has a 

smaller shell and a narrower tunnel.
Occurrence. The type specimens of Triticites ohioensis are from 

the Lower Missourian Cambridge Limestone, Gallia County, Ohio (Thompson, 

1936b, p. 682). Other reported Lower Missourian occurrences are by Dun

bar and Henbest (1942, p. 130) from the Livingston and Omega Limestones, 

central Illinois; Love, Henbest, and Denson (1953) from the Hartville 

Formation, Platte County, Wyoming; Smyth (1957, p. 272) from the Ames 

Limestone, southern Ohio; Thompson (1957, p. 313) from the Winterset 

Limestone, Madison County, Iowa; Myers (1960, p. 43) from the Adams 

Branch Limestone, McCulloch County, Texas; Ross (1963, p. 108) from the 

Gaptank Formation in the Glass Mountains, west Texas; and Cassity and 

Langenheim (1966, p. 948) question a species of Triticites ohioensis 

from the Upper Missourian part of the Bird Spring Group, Arrow Canyon
Clark County, Nevada



In Arizona, Lower Missourian occurrences are reported by Ross 
and Tyrrell (1965, p, 632) who compared forms to Triticites ohioensis 
from the Horquilla Limestone, Whetstone Mountains, Cochise County;
Wells (1965, p. 100) from the Naco Formation, Dripping Spring Moun
tains, Gila County; and Reid (1968) from the Coolidge Dam and Superior

sections of the Naco Formation, Gila and Pinal Counties.
In the Gunnison Hills, Triticites ohioensis occurs at localities 

GH 75B-11 associated with Triticites sp. indet., Eostaffella, Frumentel- 
la, and Schubertella; GH 87C-4 with Triticites n. sp. A; and GH 87D-6 
with Triticites newelli, Triticites n. sp. A, Triticites sp. indet., and 
Frumentella.
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Triticites whetstonensis Ross and Tyrrell 
Fig. 21, nos. 10-12; App. A-57

Triticites whetstonensis Ross and Tyrrell, 1965, Jour. Paleont., vol.
39, p. 630-631, pi. 78, figs. 6-15.

Description. The shell is large and thickly fusiform with 
straight to slightly convex lateral slopes, bluntly pointed poles, and

a straight axis of coiling. Mature specimens of 6 to 8 volutions are 
5.78 to 8.23 mm in length and 2.08 to 3.37 mm in diameter, giving a form 
ratio of 2.0 to 2.8. The spherical proloculus ranges from 84 to 168 mi

crons in outside diameter.
The inner volutions are subspherical to ellipsoidal with broadly 

rounded poles. The remaining volutions increase in height and length 
and become elongate to thickly fusiform with pointed poles. The juve- 
narium is coiled tighter than the adult volutions and the outer 1 or 2 
volutions show a slight inflation. The chambers remain approximately 
constant in height across the length of the shell.



The spirotheca consists of a tectum and a finely alveolar kerio- 
theca that is thin in the inner volutions and thickens towards the outer 
volutions. Wall thickness is 70 to 80 microns in the seventh volution. 
Septal fluting is nearly planar in the central portion of the shell and 
irregular and moderately strong along the axis of coiling. The septal 
count ranges from 7 in the first volution to 24 in the sixth volution.

The tunnel is low, straight, and widens rapidly after the fourth 
volution. The tunnel angle ranges from 15° in the first volution to 45° 
in the sixth volution. The chomata are massive and symmetrical in the 
inner volutions, decrease in height in the outer volutions, and are ab
sent in the penultimate volution in some specimens.

Discussion. Triticites whetstonensis Ross and Tyrrell from the 
Gunnison Hills agrees closely with the type specimens from southeastern 
Arizona (Ross and Tyrrell, 1965, p. 630) but are slightly smaller with 
fewer volutions. T. rockensis Thompson has a larger shell, but with 
less inflated outer volutions. T. southensis Ross and Tyrrell is larger 
and ellipsoidal in shape. T. coronadoensis Ross and Tyrrell is larger 
and has a more inflated and loosely coiled juvenarium. T?. mcgrewensis 
Ross and Tyrrell is smaller and has more septal fluting.

Occurrence. The type specimens of Triticites whets tonensis are 

from the Lower Virgilian part of the earp Formation in the Whetstone 

Mountains, Cochise County, Arizona (Ross and Tyrrell, 1965, p. 630).

Reid (1968) reported this species from the Middle Virgilian part of the 

Naco Formation in the Coolidge Dam section, Gila County, Arizona.

In the Gunnison Hills, Triticites whetstonensis occurs at local

ities GH 96A-25 associated with Triticites acutuloides and Schubertella: 
and GH 97A-13 with Triticites sp. indet.
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Triticites n. sp. A 

Fig. 22, nos. 1-3; App. A-58

Description. The shell is large and thickly fusiform to subcy

lindrical with irregular lateral slopes, broadly rounded poles, and a 

straight axis of coiling. Mature specimens of 6 to 7 volutions are 5.50 
to 7.15 mm in length and 1.83 to 2.53 mm in diameter, giving a form ratio 
of 2.9 to 3.2. The shperical proloculus is 110 to 126 microns in outside 

diameter.

The first volution is subspherical. The next 3 volutions are 

subspherical to ellipsoidal. The remaining volutions increase in height 

and the shell becomes thickly subcylindrical in shape. The inner volu

tions are coiled tighter than the outer volutions. The chambers remain 

constant in height across the central portion of the shell, and increase 

slightly in height in the axial regions.

The spirotheca consists of a tectum and a keriotheca that is thin 

and indistinct in the inner volutions, and fine to moderately alveolar in 

the adult volutions. The wall attains a thickness of 50 to 70 microns in 

the sixth and seventh volution. Septal fluting is moderate to weak in 

the central portion of the shell and strong along the axis of coiling.

The septal count ranges from 9 in the first volution to 26 in the sixth 

volution.

The tunnel is straight, low, and narrow in the first 3 or 4 volu

tions, and widens abruptly towards the outer volutions. The tunnel angle 

ranges from 11° in the first volution to 51° in the sixth volution. The 

chomata are of moderate height, tabular in the early volutions, and
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become high and narrowly symmetrical to low, rounded, and slightly asym
metrical in the outer volutions.

Discussion. Triticites n. sp. A from the Gunnison Hills has a 

more thickly fusiform shell, more septal fluting, and a more distinct 

keriotheca in the wall of the outer volutions than other Early Missourian 

species of Triticites such as JC. ohioensis Thompson, T. irregularis 

(Schellwien and Staff), _T. tomlinsoni Waddell, T. burgessae Burma, _T. ne- 

braskensis Thompson, and JC. celebroides Ross. Triticites n. sp. A is 

similar to T. neglectus Newell, but is slightly shorter and has subspher- 

ical to ellipsoidal coiling in the inner 3 or 4 volutions. %. caccus 

Burma is larger and has a less inflated juvenarium. T. newelli Burma is 

smaller with less septal fluting. The thickly fusiform shell with moder

ate septal fluting in the central portion and an inflated juvenarium dis

tinguishes Triticites n. sp. A from other species of Triticites.

Occurrence. In the Gunnison Hills, Triticites n. sp. A occurs at 

localities GH 87B-2 associated with Triticites newelli. Triticites sp. 

indet., and Frumentella: GH 87C-4 with T. ohioensis; and GH 87D-6 with

Triticites newelli, T. ohioensis, Triticites sp. indet., and Frumentella.

Triticites n. sp. B 

Fig. 22, nos. 4-6; App. A-59

Description. The shell is medium to large thickly fusiform to 

ellipsoidal with straight to convex lateral slopes, bluntly rounded 

poles, and a straight axis of coiling. Mature specimens of 6 to 7 volu
tions are 5.40 to 6.43 mm in length and 2.14 to 2.82 mm in diameter,
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giving a form ratio of 2.4 to 3.2. The large spherical proloculus ranges 
from 134 to 176 microns in outside diameter.

The inner volutions are subspherical. The remaining volutions 

become ellipsoidal to thickly fusiform. The shell expands uniformly and 

the chambers increase slightly in height in the polar regions.

The spirotheca is composed of a tectum and a keriotheca that is 

thin and indistinct in the inner volutions, thickens towards the outer 

volutions, and is finely to moderately alveolar. The wall is 50 to 60 

microns thick in the sixth volution. Septal fluting is moderate in the 

outer portion of the shell and moderate to strong along the axis of coil

ing. The septal count ranges from 8 in the first volution to 32 in the 
seventh volution.

The tunnel is low, straight, narrow in the early volutions, and 

widens in the outer volutions in some specimens. The tunnel angle ranges 

from 12° in the first volution to 50° in the sixth volution. The chomata 

are high massive to tabular in the early volutions, and high symmetrical 

and rounded in the outer volutions.
Discussion. The thickly fusiform to ellipsoidal shell, large 

proloculus, loose coiling, thick and well developed keriotheca in the 

outer volutions, and moderate fluting in the central portion of the shell 

distinguish Triticites n. sp. B from other species of Triticites and in

dicates a Middle to Late Missourian age for the species. £. turgidus 

Dunbar and Henbest is similar but has a smaller shell, smaller proloculus

and lower form ratio.
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Occurrence. In the Gunnison Hills, Triticites n. sp. B occurs at 

locality GH 87E-8 associated with Triticites cf. T_. celebroides and Mil- 
lerella.

Triticites n. sp. C 

Fig. 22, nos, 7-9; App. A-60

Description. The shell is large, thickly elongate fusiform to 

subcylindrical with straight to slightly irregular lateral slopes, broad

ly rounded poles, and a straight to very slightly curved axis of coiling. 

Mature specimens of 6 to 7 volutions are 6.30 to 9.70 mm in length and 
1.76 to 2.44 mm in diameter, giving a form ratio of 3.4 to 4.0. The 

large spherical proloculus ranges from 162 to 210 microns in outside di
ameter.

The first volution is subspherical, the next 2 or 3 volutions are 

ellipsoidal to inflated fusiform, and the remaining volutions elongate 

rapidly and become subcylindrical. The poles of the inner volutions are 

very broadly rounded, and in the outer volutions become bluntly pointed. 

The inner volutions are coiled tighter than the outer volutions and the 

chambers are approximately constant in height in the central portion of 

the shell and increase"in height in the polar regions.

The spirotheca consists of a tectum and a keriotheca that is thin 

in the first 2 or 3 volutions. The keriotheca thickens towards the outer 

volutions and becomes finely to moderately alveolar. The wall thickness 

is 71 to 92 microns in the seventh volution. Septal fluting is weak to 

moderate in the central portion of the shell, and strong and irregular
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along the axis of coiling. The septal count ranges from 9 in the first 
volution to 22 in the sixth volution.

The tunnel is low, straight, and gradually widens towards the 

outer volutions where the tunnel width increases abruptly. The tunnel 

angle ranges from 15° in the first volution to 65° in the fifth volution. 

The chomata are high and asymmetrical in the inner volutions with steep 

tunnel slopes and low poleward slopes, and become narrowly symmetrical to 

low and symmetrical to absent in the outer volutions.

Discussion. Triticites n. sp. C has a larger shell and prolocu- • 

lus, a more distinctly developed alveolar structure in the keriotheca, 

and more inflated adult volutions than species of Triticites from Lower 

and Middle Missourian rocks. The degree of evolutionary development in 

Triticites n. sp. C suggests a Late Missourian to Early Virgilian form.

T. acutuloides Ross is smaller with tapered lateral slopes and pointed 

poles. T. primarius Merchant and Keroher is smaller and has convex lat

eral slopes. T. tenuis Merchant and Keroher has more septal fluting in 

the central portion of the shell and a less inflated juvenarium. T. pli- 

catulus Merchant and Keroher has more volutions, a larger shell, more in

tense septal fluting, and an elongate and more tightly coiled juvenarium. 

The large, thickly subcylindrical shell, well developed chomata, and 

highly inflated juvenarium distinguish Triticites n. sp. C from other 

species of Triticites.

Occurrence. In the Gunnison Kills, Triticites n. sp. C occurs at 

localities GH 89A-1 associated with Triticites sp. indet., Millerella. 

Schubertella, and Staffella; and GH 109B-7 with Triticites coronadoensis. 
Triticites sp. indet., and Schubertella.
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Triticites n. sp. D 

Fig. 22, nos. 10-12; App. A-61

Description. The shell is small, thickly fusiform to ellipsoidal 

with slightly convex lateral slopes, broadly pointed poles, and a 

straight axis of coiling. Mature specimens of 5 to 6 volutions are 2.14 
to 2.40 mm in length and 1.00 to 1.30 mm in diameter, giving a form ratio 

of 1.4 to 2.1. The small spherical proloculus ranges from 84 to 110 mi

crons in outside diameter.
The inner volutions are subspherical and the outer volutions are 

ellipsoidal. The shell expands uniformly and the chambers are approxi

mately constant in height across the length of the shell.
The spirotheca consists of a tectum and a keriotheca that is thin 

in the inner volutions, thickens towards the outer volutions, and becomes 

moderately to coarsely alveolar. The wall is about 50 microns thick in 

the fifth volution. Septal fluting is weak in the central portion of the 

shell and moderate along the axis of coiling. The septal count ranges 

from 7 in the first volution to 23 in the fifth volution.

The tunnel is low, straight, narrow, and widens in the penulti

mate volution. The tunnel angle ranges from 14° in the first volution to 

40° in the fifth volution. The chomata are well developed throughout the 

shell and vary from asymmetrical in the early volutions to nearly symmet

rical in the outer volutions.

Discussion. Triticites n. sp. D from the Gunnison Hills differs

from other species of Triticites by having a small ellipsoidal shell, 

well developed chomata, thin spirotheca, and a moderate degree of septal



148
fluting. T. mediocris Dunbar and Henbest has a larger shell and more 

septal fluting. JT. onustus Thompson and Thomas also has massive chomata 
but has a larger shell. _T. turgidus Dunbar and Henbest has a larger 

shell and stronger septal fluting.

Occurrence. In the Gunnison Hills, Triticites n. sp. D occurs at 

locality GH 102A-2 associated with Triticites coronadoensis, Triticites 

cf. T . mediocris angustus, and Schubertella.
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4-6 Profusulinella n. sp. B; nos. 4, 5, axial sections; 
no. 6, sagittal section; Horquilla Limestone GH 3B-5; 
slides UA-1108, UA-1109, UA-1112, respectively . . . . . . .  29

7-9 Fusulinella devexa Thompson; nos. 7, 8, axial sections,
Horquilla Limestone GH 3A-3, GH 8A-1, slides UA-1116,
UA-1117, respectively; no. 9, sagittal section,
Horquilla Limestone GH 8A-1, slide UA-1121 ................. 32

10-12 Fusulinella furnish! Thompson; nos. 10, 11, axial sec
tions; no. 12, sagittal section; Horquilla Limestone 
GH 30A-3; slides UA-1124, UA-1125, UA-1127, respectively . . 34
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1 -3  Fusulinella iowensis Thompson; nos. 1, 2, axial
sections, Horquilla Limestone GH 11A-5, GH 11C-17, 
slides UA-1129, UA-1132, respectively; no. 3 
sagittal section, Horquilla Limestone GH 11A-5,
slide U A - 1 1 3 4 ....................................... 36

4-6 Fusulinella jucea Thompson; nos. 4, 5, axial 
sections, Horquilla Limestone GH 13A-2, slides 
UA-1139, UA-1140, respectively; no. 6, sagittal 
section, Horquilla Limestone GH 3B-5, slide
UA-1142     38

7-9 Fusulinella n. sp. A; nos. 7, 8, axial sections; 
no. 9, sagittal section; Horquilla Limestone 
GH 10A-2; slides UA-1145, UA-1147, UA-1149,
respectively............................................   40

10-12 Fusulinella n. sp. li; nos. 10, 11, axial sections; 
no. 12, sagittal section; Horquilla Limestone 
GH 11B-11; slides UA-1152, UA-1153, UA-1156,
respectively ...............................................  42

13-15 Fusulinella n. sp. C; nos. 13, 14, axial sections,
Horquilla Limestone GH 13B-5, GH 14A-6, slides 
UA-1161, UA-1163, respectively; no. 15, sagittal 
section, Horquilla Limestone GH 11C-17, slide 
UA—1164 43



Figure 7. Fusulinella
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1-3 Fusulinella? n. sp. D; nos. 1, 2, axial sections; 
no. 3, sagittal section; Horquilla Limestone 
GH 17A-3; slides UA-1168, UA-1171, UA-1173,
respectively ...............................................  45

4-6 Fusulinella? n. sp. E; nos. 4, 5, axial sections,
Horquilla Limestone GH 38B-12, GH 38C-14, slides 
UA-1175, UA-1176, respectively; no. 6, sagittal 
section, Horquilla Limestone GH 38B-12, slide
U A - 1 1 7 9 ...................................................  47

7-9 Wedekindellina cabezasensis Ross and Sabins; 
nos. 7, 8, axial sections; no. 9, sagittal 
section; Horquilla Limestone GH 38A-8; slides
HA-1183, UA-1185, UA-1187, respectively . . . . . . . . . .  50
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Figure 8. Fusulinella and Wedekinde11ina



1-3 Wedekindellina ellipsoides Dunbar and Henbest; 
nos. 1, 2, axial sections; no. 3, sagittal 
section; Horquilla Limestone Gil 47C-11; slides
UA-1190, UA-1191, UA-1194, respectively ..................  52

4-6 Wedekindellina cf. \£. ellipsoides Dunbar and 
Henbest; nos. 4, 5, axial sections; no. 6, 
sagittal section; Horquilla Limestone 
GH 47D-14; slides UA-1196, UA-1197, UA-1200,
respectively ....................  . . . . . . . .  ........  54

7-9 Wedekindellina euthysepta (Henbest); nos. 7,
8, axial sections, Horquilla Limestone 
GH 31A-2, GH 38A-8, slides UA-1.201, UA-1203, 
respectively; no. 9, sagittal section,
Horquilla Limestone GH 37A-13, slide UA-1208 ..............  55

Figure 9

All magnifications x20 Page
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Figure 9. Wedekinde11ina
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All magnifications x20 Page

1-3 Wedekindellina excentrica (Roth and Skinner); 
nos. 1, 2, axial sections; no. 3, sagittal 
section; Horquilla Limestone GH 37B-16; slides
UA-1209, UA-1210, UA-1213, respectively ..................  59

4-6 Wedekindellina. henbesti (Skinner); nos. 4, 5,
axial sections, Horquilla Limestone GH 37A-13, .
GH 38A-8, slides UA-1219, UA-1220, respectively; 
no. 6, sagittal section; Horquilla Limestone
GH 37A-13, slide UA-1224 ...................................  62

7-9 Wedekindellina n. sp. A; nos. 7, 8, axial sections; 
no. 9, sagittal section; Horquilla Limestone 
GH 17A-3; slides UA-1225, UA-1226, UA-1229,
respectively........................................   64

10-12 Wedekindellina n. sp. B; nos. 10, 11, axial 
sections, Horquilla Limestone GH 21A-1,
GH 26A-3, slides UA-1233, UA—1235, respectively; 
no. 12, sagittal section, Horquilla Limestone 
GH 21A-1, slide UA-1239 66
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Figure 10. Wedekindellina



Figure 11

Magnifications nos. 1-8, x20; 9-11, x!5 Page

1-3 Wedekindellina n. sp. C; nos. 1, 2, axial sections,
Horquilla Limestone GH 38A—8, slides UA—1241, UA—1242 
respectively; no. 3, sagittal section, Horquilla
Limestone GH 39A-1, slide UA—1247 . . . . . . . . . . . . .  67

4,5 Wedekindellina n. sp. D; nos. 4, 5, axial sections,
Horquilla Limestone GH 38D-19, slides UA—1249,
UA-1250, respectively .....................................  69

6-8 Eowaeringella n. sp. A; nos. 6, 7, axial sections; 
no. 8, sagittal section; Horquilla Limestone 
GH 38C-14; slides UA-1253, UA-1256, UA-1257,
respectively ............................... . . . . . . . .  71

9-11 Beedeina acme (Dunbar and Henbest); nos. 9, 10, 
axial sections; no. 11, sagittal section;
Horquilla Limestone; slides UA-1260, UA-1261,
UA-1264, respectively ................................. .. 73



Figure 11. Wedekindellina, Eowaeringe1la , and Beedeina
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Page7-9, x!5; 4-6, x20

1-3 Beedeina bowiensis (Ross and Sabins); nos. 1, 2, 
axial sections, Horquilla Limestone GH 39C-15,
GH 47A-1, slides UA-1267, UA-1269, respectively; 
no. 3, sagittal section, Horquilla Limestone
GH 47B-6, slide UA-1274 ...................................  75

4-6 Beedeina cedarensis (Ross and Sabins); nos. 4,
5, axial sections, Horquilla Limestone 
GH 17B-7, GH 17C-8, slides UA-1275, UA-1277, 
respectively; no. 6, sagittal section, Horquilla
Limestone GH 17C-8, slide UA-1282 ......................... 77

7-9 Beedeina cf. !$_. erugata (Waddell); nos. 7, 8, 
axial sections; no. 9, sagittal section;
Horquilla Limestone GH 47D-14; slides UA-1283,
UA-1284, UA-1287, respectively . . . . . . .  ..............  78



Figure 12. Beed eina



Figure 13

Magnifications nos. 1-7, x!5; 9-10, x20 Page

1-3 Beedeina expedita (Alexander); nos. 1, 2, 
axial sections; no. 3, sagittal section;
Horquilla Limestone GH 39A-1; slides
UA-1288, UA-1291, UA-1294, respectively ................... 80

4-7 Beedeina haworthi (Beede); nos. 4, 5, axial 
sections, Horquilla Limestone GH 38A-8,
GH 39B-9, slides UA-1297, UA-1298, respectively; 
no. 6, axial section having a triple proloculus,
Horquilla Limestone GH 38A-8, slide UA-1406; 
no. 7, sagittal section, Horquilla Limestone
GH 38B-12, slide UA-1302 ...................................  82

8-10 Beedeina hayensis (Ross and Sabins); nos. 8, 9, 
axial sections, Horquilla Limestone GH 17B-7,
GH 21A—1, slides UA—1305, UA—1306, respectively; 
no. 10, sagittal section, Horquilla Limestone 
GH 21A-1, slide UA-1311 84
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Figure 13. Beedeina



Figure 14

1 -3  Beedeina cf. illinoisensis (Dunbar and Henbest) ; 
nos. 1, 2, axial sections; no. 3, sagittal section;
Horquilla Limestone GH 55B-6; slides UA-1313,
UA-1314, UA-1316, respectively........ .................. . 86

4-6 Beedeina leei (Skinner); nos. 4, 5, axial
sections; no. 6, sagittal section; Horquilla 
Limestone GH 28A-1; slides UA-1322, UA-1323,
UA-1327, respectively .....................................  88

7-10 Beedeina lonsdalensis (Dunbar and Henbest); 
nos. 7, 8, axial sections; no. 9, axial 
section having a double proloculus; no. 10, 
sagittal section; Horquilla Limestone 
GH 52A-20; slides UA-1328, UA-1329, UA-1407,
UA-1332, respectively .......................  . . . . . . . .  90

Magnifications nos. 1-3, 7-10, x!5; 4-6, x20 Page



157

Figure 14. Seed eina



Figure 15

Magnifications nos. 1-6, x!5; 7-9, x20 Page

1-3 Beedeina megista (Thompson); nos. 1, 2, axial 
sections; no. 3, sagittal section; Horquilla 
Limestone GH 47D-14; slides UA-1336, UA-1339,
UA-1341, respectively .....................................  92

4-6 Beedeina cf. B_. megista (Thompson); nos. 4, 5, 
axial sections, Horquilla Limestone GH 47A-1,
GH 52A-20, slides UA-1344, UA-1346, respectively;
no. 6, sagittal section, Horquilla Limestone
GH 47A-1, slide UA-1348 ...................................  94

7-9 Beedeina cf. I*, mutabilis (Waddell); nos. 7, 8, 
axial sections; no. 9, sagittal section;
Horquilla Limestone GH 26A-3; slides UA-1351,
UA-1352, UA-1355, respectively ....................... 96
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Figure 15. Beedeina



Magnifications no. 1, xl5; all others x20 Page

1 Beedeina cf. B_. mysticensis (Thompson); no. 1, 
axial section, Horquilla Limestone GH 53A-3,
slide UA-1359 ............................... . . . . . . .  97

2-4 Beedeina plattensis (Thompson); nos. 2, 3,
axial sections, Horquilla Limestone GH 36B-24,
slides UA-1360, UA-1362, respectively; no. 4,
sagittal section, Horquilla Limestone GH 37A-13,
slide UA-1366 . . . . . .  .................................  99

5-7 Beedeina portalensis (Ross and Sabins); nos.
5, 6, axial sections; no. 7, sagittal section;
Horquilla Limestone GH 37B-16; slides UA-1368,
UA-1369, UA-1372, respectively ..................  . . . . .  loi

8-10 Beedeina rockymontana (Roth and Skinner);
nos. 8, 9, axial sections; no. 10, sagittal 
section; Horquilla Limestone GH 30A-3; slides
UA-1376, UA-1377, UA-1380, respectively ................... 103

Figure 16
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Figure 16. Beedeina



Page

Figure 17

All magnifications x20

1-3 Beedeina n. sp. A; nos. 1, 2, axial sections; 
no. 3, sagittal section; Horquilla Limestone 
GH 17B-17; slides UA-1383, UA-1384, UA-1388,
respectively ...............................................  105

4-6 Beedeina n. sp. B; nos. 4, 5, axial sections,
Horquilla Limestone GH 37C-32, GH 38D-19, 
slides UA-1390, UA-1392, respectively; no. 6, 
sagittal section, Horquilla Limestone GH 37C-32,
slide UA-1394 .............................................  106

7-0 Beedeina n. sp. C; nos. 7, 8, axial sections; 
no. 9, sagittal section; Horquilla Limestone 
GH 38A-8; slides UA-1398, UA-1400, UA-1405,
respectively....................................... .. 108
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Figure 17. Seed eina



Figure 18

Magnifications nos. 1-6, x20; 7-12, x!5 Page

1-3 Beedeina n. sp. D; nos. 1, 2, axial sections; 
no. 3, sagittal section; Horqui'lla Limestone 
GH 39B-9; slides UA-1409, UA-1410, UA-1414,
respectively ...............................................  109

4-6 Beedeina n. sp. E; nos. 4, 5, axial sections; 
no. 6, sagittal section; Horquilla Limestone 
GH 47A-1; slides UA-1416, UA-1417, UA-1421,
respectively ...............................................   m

7-9 Beedeina n. sp. F; nos. 7, 8, axial sections; 
no. 9, sagittal section; Horquilla Limestone 
GH 47C-11; slides UA-1423, UA-1424, UA-1426,
respectively....................   H 2

10-12 Beedeina n. sp. G; nos. 10, 11, axial sections; 
no. 12, sagittal section; Horquilla Limestone 
GH 55A-2; slides UA-1430, UA-1431, UA-1434, 
respectively 113



161



Figure 19

All magnifications xl5 Page

1-3 Triticites acutuloides Ross; nos. 1, 2, 
axial sections; no. 3, sagittal section;
Horquilla Limestone GH 96A-25; slides
UA-1438, UA-1440, UA-1442, respectively ...................  n g

4-6 Triticites celebroides Ross; nos. 4, 5, 
axial sections; no. 6, sagittal section;
Horquilla Limestone GH 83A-2; slides
UA-1445, UA-1448, UA-1450, respectively ........  ........  117

7-9 Triticites cf. T. celebroides Ross; nos.
7, 8, axial sections, Horquilla Limestone 
GH 83A-2, GH 87E-8, slides UA-1453, UA-1455, 
respectively; no. 9, sagittal section,
Horquilla Limestone GH 87E-8, slide UA-1459 ..............  119

10-12 Triticites collus Burma; nos. 10, 11, axial
sections; no. 12, sagittal section; Horquilla 
Limestone GH 87A-1; slides UA-1461, UA-1463,
UA-1467, respectively 120
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Figure 20

Magnifications nos. 1-6, xl5; 7-9, x20 Page

1-3 Triticites coronadoensis Ross and Tyrrell; nos.
1,2, axial sections, Horquilla Limestone 
GH 102A-2, GH 109A-2, slides UA-1468, UA-1469, 
respectively; sagittal section, Horquilla
Limestone GH 109A-2, slide UA-1473 ......................... 122

4-6 Triticites cullomensis Dunbar and Condra; nos.
4, 5, axial sections; no. 6, sagittal section;
Horquilla Limestone GH 111A-1; slides UA-1476,
UA-1479, UA-1480, respectively ..........  ................. 124

7-9 Triticites cf. T. irregularis (Schellwien and Staff); 
nos. 7, 8, axial sections; no. 9, sagittal section; 
Horquilla Limestone GH 87A-1; slides UA-1485, UA-1487, 
UA-1490, respectively ............................... 127



Figure 20. Triticites



1-3 Triticites cf. TC. mediocris angustus Dunbar and
Henbest; nos. 1, 2, axial sections; no. 3, sagittal 
section; Horquilla Limestone GH 102A-2; slides
UA-1492, UA-1493, UA-1496, respectively ................... 129

4-6 Triticites newelli Burma; nos. 4, 5, axial sections; 
no. 6, sagittal section; Horquilla Limestone GH 87B-2; 
slides UA-1500, UA-1502, UA-1505, respectively ............  131

7-9 Triticites ohioensis Thompson: nos. 7, 8, axial sections; 
no. 9, sagittal section; Horquilla Limestone GH 75B-11; 
slides UA-1507, UA-1508, UA-1512, respectively ............  133

10-12 Triticites whetstonensis Ross and Tyrrell; nos.
10, 11, axial sections; no. 12, sagittal section;
Horquilla Limestone GH 96A-25; slides UA-1515,
UA-1516, UA-1520, respectively ........................... . 135

Figure 21

Magnifications nos. 1-3, x20; 4-6, x!5; 7-12, xlO Page
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Figure 21. Triticit es



Figure 22

Magnifications nos. 1-6, xl5; 7-9, xlO; 10-12, x20 Page

1-3 Triticites n. sp. A; nos. 1, 2, axial sections, 
Horquilla Limestone GH 87B-2, GH 87C-4, slides 
UA-1523, UA-1524, respectively; no. 3, sagittal
section, Horquilla Limestone GH 87D-6, slide
UA-1530 . . . . .  .........................................  137

4-6 Triticites n. sp. B; nos. 4, 5, axial sections; 
no. 6, sagittal section; Horquilla Limestone 
GH 87E-8; slides UA-1531, UA-1533, UA-1536,
respectively ...............................................  138

7-9 Triticites n. sp. C; nos. 7, 8, axial sections; 
no. 9, sagittal section; Horquilla Limestone 
GH 89A-1; slides UA-1539, UA-1540, UA-1543,
respectively ................................................ 140

10-12 Triticites n. sp. D; nos. 10, 11, axial sections; 
no. 12, sagittal section; Horquilla Limestone 
GH 102A-2; slides UA-1547, UA-1548, UA-1551, 
respectively 142



8

rM



APPENDIX A

TABLES OF FUSULINID MEASUREMENTS

The following 61 pages comprise the tables of measurements for 

each fusulinid species. The species are arranged in alphabetical order 

within the genera which are in the following order: Profusulinella,

Fusulinella, Wedekindellina. Eowaeringella. Beedeina, and Triticites.
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No. 1. Measurements of Profusulinella n. sp. A

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1100
3.98
1.58
134

UA—1101
4.38
1.39 
140

UA-H02
3.34
1.68
100

UA-1103
3.72
1.39
126

Volu— Half Length (mm) Radius Vector (mm)
tion UA-

1100
UA-
1101

UA-
1102

UA-
1103

UA-
1100

UA-
1101

UA-
1102

UA-
1103

0 .07 .07 .05 .06 .07 .07 .05 .06
1 .17 .13 .17 .15 .12 .09 .14 .08
2 .38 .34 .38 .34 .20 .14 .22 .13
3 .61 .67 .67 .63 .34 .21 .32 .24
4 1.13 1.32 1.09 1.01 .46 .35 .48 .38
5 1.70 1.96 1.51 1.47 .66 .50 .65 . .55
6
7

2.08 2.38 2.02 1.96 .88 .70 .92 .76

o
9
10

?

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 1.4 1.4 1.2 1.9 18 17 15 20
2 1.9 2.4 1.7 2.6 20 21 22 25
3 1.8 3.2 2.1 2.6 23 25 26 34
4 2.5 3.8 2.3 2.7 38 39 33 39
5
6 
7

2.6 3.9 2.3 2.7 49 49 44

8
9
10

•

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-

1104 1105 1106 1107
0 .015 .010 .010 .010 — mmmm
1 .015 .012 .012 .012 8 9 9 9
2 .018 .015 .015 .020 12 16 13 15
3 .028 .020 .018 .027 18 18 16 18
4 .034 .031 .027 .032 19 20 19 22
5 .042 .045 .025 .036 24 23 — 23
6 .040 .030 .029 .030 24
7
8 
9
10
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No. 2. Measurements of Profusulinella n. sp. B

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1108
2.80
1.25
100

UA-1109
2.71
1.35

70

UA-1110
2.58
1.37
90

UA-1111
3.00
1.50
90

Volu- Half Length (mm) Radius Vector (mm)
Cion UA- UA- UA- UA- UA- UA- UA- UA-

1108 1109 1110 1111 1108 1109 1110 1111
0 .05 .03 .04 .04 .04 .03 .04 .04
1 .15 .08 .12 .12 .11 .07 .12 .09
2 .23 .13 .27 .31 .14 .13 .19 .16
3 .38 .30 .53 .46 .21 .18 .29 .24
4 .75 .42 .75 .68 .36 .25 .41 .35
5 1.03 .71 1.06 1.08 .49 .34 .54 .50
6 1.40 .97 1.42 1.33 .67 .46 .74 .62
7
8

1.37 1.64 .64

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0 • — — —
1 1.4 1.1 1.0 1.3 15 15 15 17
2 1.6 1.0 1.4 1.9 19 18 17 19
3 1.8 1.7 1.8 1.9 20 19 19 20
4 2.1 1.7 1.8 1.9 21 18 27 21
5 2.1 2.1 2.0 2.2 26 25 27 22
6 2.1 2.1 1.9 2.1 27 27
7
8

2.1 * —

9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1112 1113 1114 1115

0 .015 .009 .012 .009
1 .010 .011 .015 .012 8 10 9 9
2 .015 .015 .019 .015 13 17 15 14
3 .017 .018 .025 .018 17 21 16 18
4 .028 .025 .027 .022 20 25 21 21
5 .034 .027 .035 .025 24 27 22 22
6 .034 .036 .029 .029 25
7 .036 .018
8
9

10
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No. 3. Measurements of Fusulinella devexa Thompson

SPECIMEN UA-1116 UA-1117 UA-1118 UA-1119
LENGTH (mm) 4.26 3.65 3.80 3.80
WIDTH (mm) 1.62 1.25 1.55 1.73
PROLOCULUS (mu) 100 90 108 116
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1116 1117 1118 1119 1116 1117 1118 1119
0 .05 .05 .05 .06 .05 .05 .05 .06
1 .13 .10 .10 .13 .07 .06 .08 .07
2 .21 .18 .20 .23 .13 .10 .14 .13
3 .40 .34 .37 .48 .20 .16 .21 .23
4 .80 .55 .50 .83 .31 .24 .30 .35
5 1.17 .90 .78 1.22 .47 .35 .42 .52
6 1.64 1.35 1.25 1.57 .64 .49 .59 .72
7
8

2.13 2.00 1.80 2.00 .86 .67 .82 .90

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0 —— —— — ■ ——
1 1.9 1.7 1.3 1.9 17 — — 20 30
2 1.6 1.8 1.4 1.8 20 28 19 25
3 2.0 2.1 1.8 2.1 22 27 18 21
4 2.6 2.3 1.7 2.4 26 26 20 24
5 2.5 2.6 1.9 2.4 37 36 22 25
6 2.6 2.8 2.1 2.2 45 44 22 —
7
8

2.5 3.0 2.2 2.2
9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1120 1121 1122 1123

0 .018 .015 .018 .015
1 .009 .018 .015 .012 — • 10 8 9
2 .009 .021 .015 .013 15 11 14 11
3 .018 .024 .018 .020 19 17 15 15
4 .018 .025 .030 .036 22 20 18 19
5 .018 .027 .032 .040 22 23 20 20
6 .027 .027 .036 .053 29 25 24 22
7
8

.045 .034 .034 .044 24 26

9
10
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No. 4. Measurements of Fusullnella furnish! Thompson

SPECIMEN 
LENGTH (mo) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1124
5.50
1.51 
100

UA—1125 
5.00 
1.43

UA-1126
4.75
1.60
100

UA-

Volu- Half Length (mm) Radius Vector (mo)
tlon UA- UA- UA- UA- UA- UA— UA- UA-

1124 1125 1126 1124 1125 1126
0 .05 — — .05 .05 — .05
1 .09 " .11 .08 " .08
2 .18 .18 .23 .13 .12 .13
3 .42 .40 .34 .21 .23 .21
4 .87 .76 .64 .33 .34 .31
5 1.49 1.33 1.24 .48 .50 .47
6 2.06 1.94 1.86 .65 .70 .66
7 2.73 2.73 2.54 .84 .88 .84
8
9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 •mmm 1.0 •mmm — mmmm

1 1.1 — — 1.4 11 — — 12
2 1.4 1.5 1.8 26 22 14
3 2.0 1.7 1.6 28 26 19
4 2.6 2.2 2.1 33 25 22
5 3.1 2.7 2.6 41 28 28
6 3.2 2.8 2.8 58 41 35
7 3.3 3.2 3.08
9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1127 1128

0 .010 —  — .010 mmmm

1 .012 — — .012 7 9
2 .015 .021 .014 15 13
3 .022 .025 .018 16 16
4 .025 .027 .021 19 23
5 .030 .031 .022 24 22
6 .032 .035 .025 25
7 .028 .029 .022
8
9
10
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No. 5. Measurements of Fusulinella iowensis Thompson

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1129
2.40
1.45
90

UA-1130
2.33
1.33

UA-1131
2.25
1.73

UA—1132 
2.40 
1.64 

70
Volu- Half Length (mm) Radius Vector (mm)
Cion UA- UA- UA- UA- UA- UA- UA- UA-

1129 1130 1131 1132 1129 • 1130 1131 1132
0 .04 .03 .04 — — .03
1 .11 .11 .10 .12 .10 .07 .10 .12
2 .24 .22 .16 .15 .16 .14 .15 .15
3 .33 .29 .31 .24 .25 .18 .22 .22
4 .48 .47 .43 .37 .34 .27 .31 .31
5 .67 .65 .61 .59 .48 .40 .41 .42
6 .90 .86 .81 .80 .62 .54 .54 .63
7 1.22 1.22 1.00 1.03 .81 .72 .67 .70
8 1.26 1.20 .85 .84
9
10

8
9

10

Form Ratio

.029

Tunnel Angle (degrees)
0 1.0 — — 1.0 — •— —
1 1.1 1.6 1.0 1.0 15 13 19 10
2 1.5 1.6 1.1 1.0 15 15 17 14
3 1.3 1.6 1.4 1.1 . 15 17 16 15
4 1.4 1.6 1.4 1.2 15 13 15 13
5 1.4 1.6 1.5 1.4 15 20 16 15
6 1.5 1.6 1.5 1.3 17 . 25 16 15
7 1.5 1.7 1.5 1.5 18 15
8Q 1.5 1.4

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1133 1134 1135 1136

0 .010 — — mmmm .010
1 .015 .012 .014 .015 8 7 10 10
2 .018 .015 .016 .018 13 13 15 14
3 .024 .018 .021 .021 17 17 21 14
4 .027 .031 .027 .023 18 20 23 17
5 .038 .035 .029 .025 22 27 25 18
6 .040 .036 .031 .027 24 30 23 23
7 — .044 .034 .033 27 32 26 26
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No. 6. Measurements of Fusulinella juncea Thompson

SPECIMEN UA-1137 UA-1138 UA-1139 UA—1140
LENGTH (mm) 4.10 3.10 3.00 3.30
WIDTH (mm) 1.29 1.13 1.30 1.08
PROLOCULUS (mu) 90 90 90 90
Volu- Half Length (mm) Radius Vector (mm)
Cion UA- UA- UA- UA- UA- UA- UA- UA-

1137 1138 1139 1140 1137 1138 1139 1140
0 .04 .04 .04 .04 .04 .04 .04 .04
1 .09 .08 .09 .11 .07 .06 .07 .08
2 .18 .20 .23 .23 .12 .09 .11 .14
3 .35 .32 .45 .45 .15 .14 .18 .21
4 .65 .59 .72 .72 .25 .22 .27 .32
5 1.00 .85 1.10 1.04 .37 .31 .38 .45
6 1.33 1.35 1.58 1.53 .50 .42 .58 .58
7
8

1.86 1.80 • .71 .56

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 1.3 1.3 1.3 1.4 20 13 28 22
2 1.5 2.2 2.1 1.6 20 20 32 22
3 2.3 2.3 2.5 2.1 25 22 33 27
4 2.6 2.7 2.7 2.3 27 28 35 28
5 2.7 2.7 2.9 2.3 28 30 38 40
6 2.7 3.2 2.7 2.6 40 30
7
8

2.6 3.2

9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1141 1142 1143 1144

0 .013 .013 .009 .012
1 .010 .010 .012 .012 9 9 8 8
2 .018 .013 .015 .015 12 14 12 11
3 .018 .018 .018 .018 16 16 15 12
4 .027 .023 .020 .018 20 17 15 17
5 .027 .027 .020 .020 22 21 19 17
6 .018 .023 .018 .018 23 26 19 19
7
8

.018 .018 25 30 23 22
9
10 :
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No. 7. Measurements of Fusulinella n. sp. A

SPECIMEN UA-1145 
LENGTH (mm) 2.68 
WIDTH (mm) 1.25 
PROLOCULUS (mu) 54

UA-1146 UA-1147 UA-U48
2.65 3.45 2.40
0.95 1.30 1.26

72 70 60

Volu' Half Length (mm)
tlon UA- UA- UA- UA-

1145 1146 1147 1148
0 .03 .04 .03 .03
1 .07 .07 .06 .09
2 .13 .17 .14 .16
3 .27 .32 .27 .39
4 .42 .50 .40 .62
5 .59 .90 .55 .87
6 .80 1.30 .98 1.17
7 1.27 1.35
8 1.75
9
10

Form Ratio
0 1.0 1.0 1.0 1.0
1 1.0 1.4 1.5 1.1
2 1.2 1.7 2.0 1.1
3 1.7 2.0 2.3 1.6
4 1.8 2.2 2.2 1.7
5 1.8 2.1 2.1 1.7
6 1.8 2.6 2.6 1.7
7 2.0 2.6
8 2.6
9
10

Wall Thickness (microns)

0 .009 .009 .009 .009
1 .011 .009 .010 .011
2 .013 .010 .012 .013
3 .015 .010 .013 .018
4 .016 .014 .015 .018
5 .018 .018 .018 .025
6 .018 — .018 .015
7 .018 .018
8 .016
9
10

Radius Vector (mm)
UA- UA- UA- UA-
1145 1146 1147 1148
.03
.07
.11
.16
.23
.33
.45
.64

.04

.05

.10

.16

.23

.43

.50

.03

.05

.07

.12

.18

.25

.38

.52

.67

.03

.08

.15

.24

.36

.51

.68

Tunnel Angle (degrees)

15 19 17 21
14 19 21 21
20 20 21 26
21 27 23 25
22 26 25 —
25 25

Septal Count
UA- UA- UA- UA-
1149 1150 1151

7 9
—

10 12 13
14 13 18
17 15 21
21 18 23
23 21 28
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No. 8. Measurements of Fusulinella n. sp. B

SPECIMEN UA-1152 UA-1153 UA-1154 UA-1155
LENGTH (rat) 3.10 2.65 3.00 2.84
WIDTH (rat) 1.00 0.95 1.03 1.15
PROLOCULUS (mu) 108 135 135 96
Volu- Half Length (mm) Radius Vector (ten)
tlon UA- UA- UA- UA- UA- UA- UA- UA-

1152 1153 1154 1155 1152 1153 1154 1155
0 .05 .06 .06 .05 .05 .06 .06 .05
1 .14 .11 .10 .08 .07 .08 .08 .07
2 .28 .26 .19 .22 .13 .11 .13 .10
3 .50 .45 .40 .38 .20 .18 .20 .15
4 .90 .72 .68 .64 .29 .26 .31 .22
5 1.17 1.00 1.13 .80 .39 .36 .43 .32
6 1.70 1.33 1.71 1.10 .54 .50 .59 .44
7
8

1.50 .61

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 2.0 1.4 1.2 1.1 20 24 15 20
2 2.2 2.4 1.5 2.2 25 28 17 25
3 2.5 2.5 2.0 2.5 34 31 25 28
4 3.1 2.8 2.2 2.9 38 35 28 27
5 3.0 2.8 2.6 2.5 40 40 38 30
6 3.1 2.7 2.9 2.5 32
7 2.5
8
9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1156 1157 1158 1159

0 .009 .009 .009 — —— — “ —
1 .010 .010 .010 .010 8 7 7 8
2 .010 .010 .012 .012 13 12 11 12
3 .010 .010 .015 .015 16 14 14 15
4 .012 .015 .018 .017 17 15 16 20
5 .015 .020 .020 .018 18 16 18 21
6 .015 .018 .018 .022 23 24 19 26
7
8

.025 24

9
10
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No. 9. Measurements of Fusulinella n. sp. C

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1160
3.24
1.50
100

UA-1161
3.80
1.45
117

UA-1162
3.50
1.50 

80

UA—1163 
3.86 
1.80 

64
Volu- Half Length (mm) Radius Vector (mm)
tlon UA- UA- UA- UA- UA- UA— UA- UA-

1160 1161 1162 1163 1160 1161 1162 1163
0 .05 .06 .04 .03 .05 .06 .04 .03
1 .08 .11 .08 .09 .08 .08 .05 .07
2 .16 .24 .16 .21 .15 .14 .09 .14
3 .34 .36 .32 .39 .23 .19 .15 .22
4 .57 .59 .59 .59 .32 .27 .26 .33
5 .79 .86 .90 .95 .41 .41 .38 .49
6 1.05 1.40 1.23 1.40 .53 .59 .52 .70
7 1.33 1.70 1.65 1.98 .71 .74 .69 .96
8 1.68 .90
9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 1.0 1.4 1.6 1.3 17 20 25 15
2 1.1 1.7 1.8 1.5 16 26 18 16
3 1.5 1.9 2.1 1.8 15 26 18 18
4 1.8 2.2 2.3 1.8 16 26 24 18
5 1.9 2.1 2.4 1.9 20 31 25 23
6 2.0 2.3 2.4 2.0 23 25 34 24
7 1.9 2.3 2.4 2.1 25
8
9

1.9

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1164 1165 1166 1167

0 .009 .010 .010 .010 — mmmm ——
1 .010 .010 .010 .010 11 9 8 9
2 .013 .015 .012 .018 16 13 10 15
3 .016 .018 .022 .025 21 18 12 18
4 .018 .025 .027 .030 22 20 19 20
5 .021 .027 .027 .034 26 25 20 23
6 .025 .030 .032 .044 29 25 21 25
7 .030 .025 .030 .032 32 28
8 .043 31
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No. 10. Measurements of Fusulinella? n. sp. D

SPECIMEN UA-1168 UA-1169 UA-1170 UA-1171
LENGTH (mm) 3.50 2.96 4.00 3.10
WIDTH (mm) 1.26 1.17 1.58 1.35
PROLOCULUS (mu) 64 90 64 108

Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA-. UA- UA-

1168 1169 1170 1171 1168 1169 1170 1171
0 .03 .04 .03 .05 .03 .04 .03 .05
1 .08 .06 .08 .09 .06 .06 .06 .08
2 .16 .16 .18 .14 .11 .11 .11 .12
3 .32 .29 .29 .29 .17 .16 .19 .18
4 .55 .56 .74 .65 .25 .25 .30 .27
5 .90 .90 1.08 .99 .36 .36 .46 .41
6 1.29 1.22 1.44 1.35 .50 .49 .65 .56
7
8

1.75 1.40 2.00 1.62 .65 .60 .86 .68
9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 1.3 . 1.0 1.3 1.1 18 10 — 14
2 1.5 1.5 1.6 1.2 18 17 15 19
3 1.9 1.8 2.0 1.6 22 16 17 21
4 2.2 2.2 2.5 2.4 26 16 17 23
5 2.5 2.5 2.4 2.4 28 21 22 25
6 2.6 2.5 2.2 2.4 26 28 27 27
7 2.7 2.3 2.3 2.4
8
9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1172 1173 1174

0 —— .010 —— .010 " — ——
1 .012 .012 .015 .012 9 “ 7
2 .016 .015 .018 .012 14 13 12
3 .016 .019 .022 .020 19 19 15
4 .018 .021 .027 .025 20 18 21
5 .018 .023 .032 .030 23 21 23
6 .018 .025 .036 .027 26 23 25
7 .020 —— .027 —— 28 26 29
8
9

10
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No. 11. Measurements of Fusulinella? n. sp. E

SPECIMEN UA-H75 UA-1176 UA-1177 UA-1178
LENGTH (mm) 5.88 5.12 5.00 5.14
WIDTH (mm) 1.75 1.60 1.39 1 .50
PROLOCULUS (mu) 142 126x84 110 142x100
Volu- Half Length (mm) Radius Vector (mm)
Cion UA- UA- UA- UA- UA- UA— UA- UA-

1175 1176 1177 1178 1175 1176 1177 1178
0 .07 .06 .06 .07 .07 .04 .06 .05
1 .18 .17 .10 .11 .08 .08 .06 .08
2 .38 .34 .35 .21 .13 .15 .10 .12
3 .58 .67 .50 .42 .21 .27 .16 .19
4 1.13 1.30 .84 .79 .33 .43 .24 .30
5 1.75 1.86 1.30 1.26 .50 .66 .37 .46
6 2.38 2.62 1.91 1.69 .67 .84 .53 .61
7
8

3.00 2.53 2.58 .73 .80

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.5 1.0 1.4 •*— — • —
1 2.2 . 2.1 1.7 1.4 19 14 —— 30
2 2.9 2.3 2.5 1.7 25 22 26 30
3 2.8 2.5 3.1 2.2 30 28 35 36
4 3.4 3.0 3.5 2.6 31 29 38 35
5 3.5 2.8 3.5 2.7 34 30 37 29
6 3.6 3.1 3.6 2.8 38 54 31
7
8

— 3.5 3.2

9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1179 1180 1181 1182

0 .015 .010 .010 .010 mmmm mmmm «•—
1 .012 .012 .012 .012 9 10 11 9
2 .025 .015 .015 .015 13 15 16 16
3 .030 .021 .017 .020 15 20 23 17
4 .038 .028 .020 .025 18 22 27 22
5 .040 .032 .020 .038 19 25 30 —
6 .042 .037 .025 .044 25 28 31
7 — .021 .033
8
9

10
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No. 12. Measurements of Wedekindellina cabezasensis Ross and Sabins

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1183 
4.80 
1.77 
• 90

UA-1184
6.10
1.95

68

UA-1185
5.25
1.76
110

UA-1186
5.14
1.80

84
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1183 1184 1185 1186 1183 1184 1185 1186
0 .04 .03 .05 .04 .04 .03 .05 .04
1 .15 .09 .13 .08 .08 .05 .09 .07
2 .27 .21 .34 .17 .13 .08 .15 .11
3 .43 .37 .59 .38 .18 .13 .22 .15
4 .62 .57 .93 .50 .27 .20 .33 .20
5 .87 .91 1.24 .76 .35 .28 .45 .29
6 1.14 1.18 1.88 1.05 .49 .27 ■ .60 .38
7 1.63 1.75 2.20 1.29 .65 .52 .73 .46
8 2.08 2.25 2.64 1.70 .76 .73 .92 .59
9 2.45 2.62 2.21 .93 .80 .79

10 3.08 2.77 1.04 1.00
Form Ratio Tunnel Angle (degrees)

0 1.0 1.0 1.0 1.0 — • —— — ——
1 1.9 .1.8 1.4 1.1 14 — - 19 —
2 2.1 2.6 2.3 1.5 13 —— 26 —
3 2.4 2.8 2.7 2.5 15 25 25 15
4 2.3 2.8 2.8 2.5 15 25 30 20
5 2.5 3.2 2.8 2.6 18 25 27 30
6 2.3 3.2 3.1 2.8 20 25 35 24
7 2.5 3.4 3.0 2.8 25 25 35 30
8 2.7 3.1 2.9 2.9 29 29 33
9 2.6 3.3 2.8 35 —

10 3.0 2.8
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1187 1188 1189

0 .010 .010 .010 .010 «"»«"» — •
1 .010 .010 .010 .010 8 • 9 10
2 .010 .012 .018 .012 11 14 15
3 .012 .015 .022 .013 16 16 23
4 .017 .018 .025 .015 19 22 28
5 .019 .022 .027 .018 19 22 29
6 .025 .026 .035 .021 20 24 30
7 .034 .030 .040 .023 23 26 34
8 .042 .034 .040 .025 24
9 .040 .037 .025 27

10 .040 .029
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No. 13. Measurements of Wedekindellina ellipsoides Dunbar and Henbest

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1190
3.20
1.26
68

UA-1191
2.82
1.11
68

UA-1192
2.77
1.47
68

UA-1193
2.90
1.34

84
Half Length (mm) Radius Vector (mm)

tion UA- UA- UA- UA- UA- UA- UA- UA-
1190 1191 1192 1193 1190 1191 1192 1193

0 .03 .03 .03 .04 .03 .03 .03 .04
1 .07 .06 .05 .09 .05 .04 .05 .05
2 .20 ..11 .11 .17 .07 .06 .07 .08
3 .32 .17 .21 .28 .09 .08 .10 .11
4 .55 .24 .34 .39 .13 .10 .13 .16
5 .67 .38 .42 .52 .17 .15 .17 .20
6 .80 .59 .52 .69 .24 .20 .23 .27
7 1.03 .80 .70 .86 .32 .27 .30 .36
8 1.26 1.09 .88 1.06 .41 .35 .39 .45
9 1.47 1.22 1.05 1.24 .54 .45 .48 .59

10 1.68 1.39 1.22 1.45 .63 .57 .62 .74
Fora Ratio Tunnel Angle (degrees)

0 1.0 1.0 1.0 1.0 —— — — —
1 1.4 1.5 1.0 1.8
2 2.9 1.8 1.6 2.1 —— 16 19 —

3 3.6 2.1 2.1 2.5 22 23 18 —
4 4.2 2.4 2.6 2.4 24 . 25 . 19 20
5 3.9 2.5 2.5 2.6 23 29 18 19
6 3.3 2.9 2.3 2.6 19 24 18 18
7 3.2 3.0 2.3 2.4 20 25 15 19
8 3.1 3.1 2.3 2.4 19 33 16 17
9 2.7 2.7 2.2 2.1 20 24 16 18

10 2.7 2.4 2.0 2.0
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1194 1195

0 .009 .008 .009 .008 — ——
1 .010 .010 .011 .010 6 “
2 .010 .010 .012 .010 7 ——
3 .012 .012 .015 .012 11 ——
4 .013 .014 .015 .013 14 16
5 .015 .015 .017 .014 16 19
6 .017 .015 .019 .016 19 19
7 .017 .017 .021 .018 20 20
8 .028 .018 .022 .022 26 24
9 .025 .020 .025 .025 26 29

10 .021 .017 .028 .020 30 32
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No. 14. Measurements of Wedekindellina cf. W. ellipsoides Dunbar and
____________________________________________ Henbest

SPECIMEN 1UA-1196 UA-1197 UA-1198 UA-1199
LENGTH (mm) 5.00 4.50 4.50 4.04
WIDTH (ran) 1.70 1.46 1.73 1.43
PROLOCULUS (mu) 126 110 84 84x68

Volu- Half Length (mm) Radius Vector (mm)
tlon UA- UA- UA- UA- UA- UA- UA- UA-

1196 1197 1198 1199 1196 1197 1198 1199
0 .06 .05 .04 .04 .06 .05 .04 .03
1 .22 .16 .08 .09 .08 .07 .04 .05
2 .35 .30 .19 .21 .12. .11 .08 .09
3 .55 .50 .27 .39 .18 .16 .12 .13
4 .78 .77 .38 .53 .22 .21 .17 .18
5 .92 1.01 .54 .76 .29 .28 .22 .24
6 1.22 1.22 .69 1.18 .39 .37 .29 .34
7 1.43 1.39 1.01 1.51 .50 .47 .37 .43
8 1.76 1.68 1.43 2.02 .64 .61 .46 .60
9 2.08 2.14 1.69 — - .78 .76 .59 .72

10 2.52 1.83 .93 .71
Form Ratio Tunnel Angle (degrees)

0 1.0 1.0 1.0 1.3
1 2.7 2.3 2.0 1.8 18 20 12 8
2 2.9 2.7 2.0 2.3 18 22 20 10
3 3.0 3.1 2.2 3.0 19 22 19 10
4 3.5 3.7 3.2 3.9 22 23 18 18
5 3.2 3.6 2.5 3.2 21 23 20 18
6 3.1 3.3 2.4 3.5 19 23 17 20
7 2.9 3.0 2.7 3.5 21 25 19 24
8 2.8 2.8 3.1 3.5 24 30 17 20
9 2.7 2.8 2.9 —— —— 23

10 2.7 2.6
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1200

0 .010 .010 .010 m mmm

1 .010 .010 .010 .010 10
2 .012 .012 .010 .010 16
3 .015 .015 . .012 .013 18
4 .015 .015 .014 .015 21
5 .017 .020 .015 • .015 24
6 .020 .022 .015 .024 25
7 .025 .025 .021 .028 26
8 .022 .025 .022 .030 26
9 .022 .023 .026 .025 30

10 .020 .030 33
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No. 15. Measurements of Wedekindellina euthysepta (Henbest)

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1201
4.11
1.26

84

UA-1202
5.05
1.26

72

UA-1203
5.50
1.50

UA-1204
4.40
1.18

68

Volu- Half Length (mm) Radius Vector (mm)
tlon UA- UA- UA- UA- UA- UA- UA- UA-

1201 1202 1203 1204 1201 1202 1203 1204
0 .04 .04 .03 .04 .04 — .03
1 .14 .08 .17 .07 .06 .05 .06 .05
2 .25 .19 .38 .16 .10 .07 .11 .08
3 .46 .34 .74 .31 .16 .11 .18 .11
4 .67 .58 1.10 .45 .22 .17 .27 .16
5 .95 .81 1.50 .67 .30 .23 .39 .22
6 1.45 1.05 1.98 1.03 .39 .31 .50 .29
7 1.76 1.43 2.25 1.51 .48 .41 .65 .39
8 2.15 1.86 2.75 2.02 .64 .52 .77 .49
9 2.60 2.33 .63 .60

10
Porta Ratio Tunnel Angle (degrees)

0 1.0 1.0 — 1.0
1 2.3 1.6 2.8 1.4 15 19 —

2 2.5 2.7 3.4 2.0 14 14 25 20
3 2.9 3.1 4.1 2.8 18 22 25 22
4 3.0 3.4 4.1 2.8 20 15 25 21
5 3.2 3.5 3.9 3.0 17 22 28 22
6 3.7 3.4 4.0 3.6 20 23 35 34
7 3.7 3.5 3.5 3.9 23 25 — 30
8 3.4 3.6 3.6 4.1 28 —
9 4.1 3.9

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA—
1205 1206 1207 1208

0 .010 .015 — »«■» mmmm —

1 .012 .010 .010 .010 9 8 7 9
2 .015 .012 .012 .012 12 11 12 13
3 .015 .015 .015 .016 15 13 15 15
4 .021 .017 .017 .015 19 18 17 20
5 .025 .020 .024 .022 19 20 23 23
6 .031 .025 .028 .025 21 19 27 23
7 .032 .028 .030 .028 — 21 27 26
8 .030 .025 .031 — » 25
9 .020 .025
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No. 16. Measurements of Wedekindellina excentrica (Roth and Skinner)

SPECIMEN UA-1209 UA-1210 UA-1211 UA-1212
LENGTH (mm) 4.00 3.85 3.60 4.11
WIDTH (mm) 1.22 1.34 1.13 1 .09
PROLOCULUS (mu) 80x70 60 70 84
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- ■ UA- UA- UA- UA- UA- UA-

1209 1210 1211 1212 1209 1210 1211 1212
0 .04 .03 .04 .04 .03 .03 .04 .04
1 .12 .08 .09 .10 .04 .04 .08 .07
2 .21 .17 .13 .23 .07 .07 .10 .10
3 .38 .29 .24 .38 .10 .10 .13 .14
4 .55 .41 .38 .50 .14 .14 .18 .19
5 .74 .63 .55 .76 .19 .22 .24 .26
6 .92 .84 .68 1.18 .28 .28 .30 .33
7 1.13 1.09 1.12 1.51 .36 .36 .39 .42
8 1.47 1.36 1.36 1.96 .46 .47 .50 .55
9 1.98 1.67 1.76 .61 .59 .62 .

10 1.98 .71
Form Ratio Tunnel Angle (degrees)

0 1.3 1.0 1.0 1.0
1 3.0 2.0 1.1 1.4 mmmm 18 — — 17
2 3.0 2.4 1.3 2.3 — 19 16 19
3 3.8 2.9 1.8 2.7 15 18 18 20
4 3.9 2.9 2.1 2.6 13 18 16 22
5 3.9 2.9 2.3 2.9 20 20 18 28
6 3.3 3.0 2.3 3.6 23 17 22 28
7 3.1 3.0 2.3 3.6 27 18 21 — —
8 3.2 2.9 2.7 3.6 26 20 23
9 3.2 2.8 2.8 24

10 2.8
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1213 1214 1215 1216

0 .008 .008 .008 .010
1 .008 .008 .008 .008 8 7 11 9
2 .010 .010 .010 .008 12 11 16 13
3 .012 .010 .011 .012 14 14 20 15
4 .015 .013 .012 .014 17 15 26 18
5 .015 .015 .013 .017 16 18 27 20
6 .020 .017 .013 .020 22 18 — 23
7 .025 .019 .015 .028 23 19 •»«*

8 .032 .020 • .017 .020 24 «•*»

9 .029 .022 .015
10 .017
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No. 17. Measurements of Wedekindellina henbesti (Skinner)

SPECIMEN UA-1217 UA-1218 UA-1219 UA-1220
LENGTH (mm) 4.00 3.80 5.40 5.00
WIDTH (mm) 1.20 1.38 1.20 1.34
PROLOCULUS (mu) 84 84 - 54 —

Volu- Half Length (mm)
tion UA- UA- UA- UA-

1217 1218 1219 1220
0 .04 .04 .03 — —

1 .09 .08 .08 — •
2 .25 .25 .14 .15
3 .38 .41 .27 .25
4 .53 .56 .50 .38
5 .81 .81 .71 .74
6 1.09 1.24 .99 1.38
7 1.55 1.67 1.33 2.12
8 1.76 1.99 1.92 2.50
9 2.70

10
Form Ratio

0 1.0 1.0 1.0 —
1 1.5 1.1 2.0 —
2 2.5 2.1 2.8 3.0
3 2.7 2.4 3.0 2.8
4 2.8 2.4 3.6 2.2
5 3.1 2.5 3.7 2.9
6 3.2 2.8 3.8 3.9
7 3.3 2.8 3.8 3.9
8 2.8 2.8 4.1 3.5
9 4.3

10
Wall Thickness (microns)

0 .010 .010 .008
1 .010 .012 .008 —
2 .010 .017 .010 .015
3 .014 .017 .012 .017
4 .015 .018 .015 .019
5 .018 .025 .017 .020
6 .018 .025 .022 .023
7 .020 .027 .022 .025
8 .025 .022 .025 .022
9 .027

Radius Vector (mm)
UA-

1217
UA-
1218

UA-
1219

UA-
1220

.04 .04 .03 — —

.06 .07 .04 —

.10 .12 .05 .05

.14 .17 .09 .09

.19 .23 .14 .17

.26 .33 .19 .25

.34 .44 .26 .35

.47 .59 .35 .55

.62 .72 .47 .72
.63

Tunnel Angle (degrees)

18 14
20 16 — •
20 15 22 20
22 18 24 22
21 23 27 30
28 25 32 34
30 25 29 48

42

Septal Count
UA- UA- UA- UA-
1221 1222 1223 1224

9 10 8 8
14 16 14 15
17 18 16 19
21 20 19 21
25 28 23 28
24 — 33
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No. 18. Measurements of Wedekindellina n. sp, A

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1225 
. 3.50

1.53 
72

UA-1226
3.38
1.58

UA-1227
3.25
1.35

64

UA-1228
2.50
1.08

90
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1225 1226 1227 1228 1225 1226 1227 1228
0 .04 .03 .04 .04 — .03 .04
1 .06 .09 .11 .09 .05 .05 .06 .07
2 .14 .17 .21 .15 .09 .08 .10 .11
3 .25 .29 .36 .34 .13 .14 .15 .16
4 .41 .48 .63 .51 .19 .21 .24 .23
5 .54 .66 .90 .67 .26 .31 .36 .32
6 .81 .86 1.23 .99 .36 .39 .48 .44
7 1.17 1.08 1.40 1.35 .48 .50 .63 .59
8 1.49 1.37 1.71 .63 .66 —
9 1.80 1.69 .81 ——

10
Form Ratio Tunnel Angle (degrees)

0 1.0 —— 1.0 1.0
1 1.2 1.8 1.8 1.3 12 —— ” 19
2 1.6 2.1 2.1 1.4 20 14 21 20
3 1.8 2.1 2.4 2.1 25 13 20 20
4 2.2 2.3 2.6 2.2 24 • 13 22 19
5 2.1 2.1 2.5 2.1 20 15 23 20
6 2.2 2.2 2.6 2.2 21 12 24 23
7 2.4 2.2 2.2 2.3 24 19 25
8 2.4 2.1 — 28 18
9 2.2 ——

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1229 1230 1231 1232

0 .008 mmmm .008 .008
1 .008 .010 .010 .008 —— 12 ——
2 .010 .015 .015 .010 12 —— 17 14
3 .013 .018 .020 .015 17 19 21 16
4 .016 .020 .020 .020 19 21 24 22
5 .020 .022 .020 .025 20 26 28 22
6 .025 .025 .025 .032 22 26 31 26
7 .034 .027 .034 .020 24 29 34 «"»*»
8 .040 .030 .020 26
9 .020 .017
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No. 19. Measurements of Wedekindellina'n. sp. B

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1233
3.25
1.08
108

UA-1234
3.10
1.26
108

UA-1235
2.88
0.96

90

UA-1236
3.00
1.13
100

Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1233 1234 1235 1236 1233 1234 1235 1236
0 .05 .05 .04 .05 .05 - .05 .04 .05
1 .11 .11 .08 .17 .06 .08 .05 .07
2 .20 .23 .13 .29 .10 .12 .07 .12
3 .31 .41 .29 .56 .14 .18 .11 .20
4 .50 .54 .49 .87 .21 .27 .18 .31
5 .85 .90 .73 1.24 .28 .36 .26 .44
6 1.17 1.26 1.18 1.55 .41 .53 .38 .59
7 1.63
8

1.53 1.51

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0 — • — — — •
1 1.8 1.4 1.6 2.4 15 13 — 21
2 2.0 1.9 1.9 2.4 17 14 17 20
3 2.2 2.3 2.6 2.8 21 15 23 22
4 2.4 2.0 2.7 2.8 23 20 26 24
5 3.0 2.5 2.8 2.8 26 23 27 mmmm

6 2.9 2.4 3.1 2.6 30
7 2.9
8

2.3 2.9
9

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1237 1238 1239 1240

0 .010 .010 .010 .010 mmmm mmmm mmmm

. 1 .012 .012 .010 .010 7 8 7 8
2 .015 .015 .015 .015 12 13 13 13
3 .021 .017 .017 .019 20 14 16 14
4 .025 .022 .020 .025 23 19 21 16
5 .036 .026 .022 .020 25 21 25 21
6 .040 .030 .020 23 30 —w
7 .029 .025 .017 22 mmmm

8
9

10



186
No. 20. Measurements of Wedekindellina n. sp. C

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1241
4.76
1.22

84

UA-1242
5.75
1.50

84x68

UA-1243
5.50
1.26

84

UA-1244
4.75
1.07

68
Volu- Half Length (mm) Radius Vector (mm)
tlon UA- UA- UA- UA- UA- UA- UA- UA-

1241 1242 1243 1244 1241 1242 1243 1244
0 .04 .04 .04 .03 .03 .03 .04 .03
1 .14 .11 .13 .07 .07 .04 .07 .05
2 .38 .21 .34 .21 .10 .08 .12 .07
3 .84 .42 .63 .38 .15 .11 .17 .09
4 1.01 .68 1.01 .59 .20 .16 .24 .13
5 1.18 1.05 1.51 .92 .29 .24 .35 .18
6 1.64 1.38 1.89 1.26 .38 .33 .45 .24
7 2.02 1.78 2.27 1.71 .51 .44 .60 .33
8 2.57 2.32 2.96 2.08 —— .60 — .39
9 2.93 2.42 .76 .56

10
Form Ratio Tunnel Angle (degrees)

0 1.7 1.3 1.0 1.0 —— — — —
1 2.0 2.7 1.9 1.4 — —— — 19
2 1.9 2.6 2.8 3.0 18 —— 28 20
3 5.6 3.8 3.7 4.2 23 22 27 27
4 5.0 4.2 4.2 4.5 24 22 40 30
5 4.1 4.4 4.3 5.1 27 28 35 30
6 4.3 4.2 4.2 5.3 35 30 37 31
7 4.0 4.1 3.8 5.2 33 40 — 30
8 3.9 — 5.3 —— 29
9 3.9 4.3

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1245 1246 1247 1248

0 .008 .010 .010 .010 —— — • — «—•
1 .010 .010 .010 .010 —— — 10 10
2 .012 .010 .012 .012 13 13 13 15
3 .013 .012 .015 .012 20 15 15 18
4 .015 .015 .020 .014 21 17 18 24
5 .017 .017 .020 .016 23 19 18 28
6 .022 .020 .022 .015 — 22 20 —
7 .034 .022 .025 .015 24
8 .027 .015 —
9 .020 .017 ——

10
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No. 21. Measurements of Wedekiridellina n. sp. D

SPECIMEN UA-1249 UA-1250 UA-1251 UA-1252
LENGTH (mm) 2.48 2.25 2.20 2.11
WIDTH (mm) 0.59 0.67 0.60 0.63
PROLOCULUS (mu) 68 60 70 100
VolU'
tlon

0
1
2
3
4
5
6
7
8 
9
10

0
1
2
3
4
5
6
7
8 
9
10

0
1
2
3
4
5
6 
7

Half Length (mm)
UA-

1249
UA-

1250
UA-

1251
UA-

1252
.03 .03 .04 .05
.06 .17 .13 .13
.19 .35 .25 .34
.34 .59 .37 .55
.56 .77 .59 .76

. -88 1.05 .93 1.09
1.24 1.25 1.30

Form Ratio
1.1 1.1 1.1 1.1
1.5 3.4 2.6 2.2
2.7 4.4 3.1 3.1
3.8 4.2 3.7 3.2
4.3 4.3 3.7 3.0
4.2 4.1 3.9 3.2
4.3 3.6 3.8

Wall Thickness (microns)

.008 .008 .008 .008

.010 .010 .010 .010

.013 .012 .010 .010

.015 .014 .010 .013

.015 .014 .010 .015

.017 .017 .010 .013

.015 .017 .010

Radius Vector (mm)
UA-

1249
UA-

1250
UA-

1251
UA-

1252
.03 .03 .04 .05
.04 .05 .05 .06
.07 .08 .08 .11
.09 .14 .10 .17
.13 .18 .16 .25
.21 .26 .24 .34
.29 .35 .34

Tunnel Angle (degrees)
mmmm mmwm —

wmwrn 24 — — 24
27 27 27 26
30 29 30 26
32 25 30 30
34 27 30

Septal Count
UA- UA- UA- UA-

8
9

10
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No. 22. Measurements of Eowaeringella n. sp. A

SPECIMEN UA-1253 UA-1254 UA-1255 UA-1256
LENGTH (mm) 3.38 4.00 3.75 3.25
WIDTH (mm) 1.30 1.60 1.50 1.32
PROLOCULUS; (mu) 84 126 ' 126 126
Volu- Half Length (mm) Radius Vector (mm)
Cion UA- UA- UA- UA- UA- UA- UA- UA-

1253 1254 1255 1256 1253 1254 1255 1256
0 .04 .06 .06 .06 .04 .06 .06 .06
1 .15 .14 .17 .07 .06 .08 .08 .07
2 .27 .29 .34 .14 .10 .13 .13 .11
3 .48 .44 .50 .29 .18 .21 .18 .17
4 .71 .78 .89 .55 .26 .31 .28 .26
5 1.05 1.08 1.30 .82 .37 .45 .43 .39
6 1.36 1.63 1.49 1.24 .51 .62 .60 .54
7
8

1.74 2.17 1.92 1.74 .67 .84 .80 .67

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0 — — — — —
1 2.5 1.7 2.1 1.0 13 17 20 ——
2 2.5 2.2 2.6 1.3 21 24 27 35
3 2.7 2.1 2.8 1.7 29 22 35 25
4 2.7 2.5 3.2 2.1 40 26 36 38
5 2.8 2.4 3.0 2.1 33 24 35 40
6 2.7 2.6 2.5 2.3 mmmm 25 48 50
7
8

2.6 2.6 2.4 2.6

9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1257 1258 1259

0 .012 .010 .010 .010 — mmmm

1 .012 .015 .012 .012 7 7 9
2 .015 .020 .020 .015 14 12 13
3 .021 .025 .025 .017 16 16 16
4 .025 .030 .029 .021 17 17 17
5 .029 .036 .034 .023 20 20 22
6 .037 .042 .034 .025 23 — —
7 .022 .030 .029 .020 mmmm

8
9

10
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No. 23. Measurements of Deedeina acme (Dunbar and Henbest)

SPECIMEN UA-1260 UA-1261 UA-1262 UA-1263
LENGTH (mm) 7.70 6.16 6.80 7 .33
WIDTH (mm) 2.50 2.27 2.70 2.60
PROLOCULUSi (mu) 150x118 150 184x164 194
Volu- Half Length (mm) Radius Vector (mm)
tlon UA- UA- UA- UA- UA- UA- UA- UA-

1260 1261 1262 1263 1260 1261 1262 1263
0 .07 .07 .09 .10 .06 .07 .08 .10
1 .17 .25 .19 .25 .12 .12 .11 .14
2 .42 .43 .34 .44 .19 .18 .16 .22
3 .80 .66 .59 .76 .32 .29 .28 .33
4 1.30 .92 1.09 1.13 .50 .44 .42 .47
5 2.02 1.36 1.77 1.89 .70 .63 .72 .67
6 2.82 2.02 2.65 2.55 .96 .87 .97 .92
7
8

3.73 2.98 3.60 3.68 1.20 1.16 1.30 1.21

9
10

Form Ratio Tunnel Angle (degrees)
0 1.2 1.0 1.1 1.0 —— —— —— — •
1 1.4 2.1 1.7 1.8 20 20 25 25
2 2.2 2.4 2.1 2.0 22 21 25 21
3 2.5 2.3 2.1 2.3 25 21 27 23
4 2.6 2.1 2.6 2.4 30 29 28 24
5 2.9 2.2 2.5 2.8 32 26 26 27
6 2.9 2.3 2.7 2.8 33 32 23 27
7
8

3.1 2.6 2.8 3.0

9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1264 1265 1266

0 .015 .015 .012 .020 mmmm — —

1 .015 .015 .012 .015 12 11 11
2 .015 .015 .015 .025 19 19 20
3 .025 .025 .020 .030 22 22 25
4 .031 .029 .027 .050 29 24 29
5 .042 .032 .055 .042 32 26 29
6 .042 .041 .060 .050 31 30
7
8

.034 .025 .025 .032

9
10 :
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No. 24. Measurements of Beedelna bowiensis (Ross and Sabins)

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1267
5.15
2.14
126

UA-1268
4.88
1.89 
126

UA-1269
5.78
2.46
126

UA-1270
5.95
2.22
100

Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1267 1268 1269 1270 1267 1268 1269 1270
0 .06 .06 .06 .05 .06 .06 .06 .05
1 .13 .10 .13 .17 .13 .08 .08 .13
2 .34 .21 .25 .38 .20 .14 .18 .21
3 .55 .46 .42 .70 .29 .24 .26 .33

• 4 .80 .71 .69 .97 .44 .36 .39 .48
5 1.34 1.18 .99 1.30 .63 .53 .56 .66
6 . 1.89 1.76 1.57 2.02 .88 .76 .79 .88
7 2.74 2.52 2.33 2.96 1.18 1.02 1.03 1.17
8o 2.90 1.28

10
Form Ratio Tunnel Angle (degrees)

0 1.0 1.0 1.0 1.0
1 1.0 1.2 1.6 1.3 10 14 10 20
2 1.7 1.5 1.4 1.5 16 13 14 20
3 1.9 1.9 1.6 2.1 20 21 18 25
4 1.8 2.0 1.8 2.0 22 25 23 25
5 2.1 2.2 1.8 ' 2.0 28 31 26 26
6 2.1 2.3 2.0 2.3 33 31 25 27
7 2.3 2.5 2.3 2.5 — 30 —
8
9

2.3

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1271 1272 1273 1274

0 .015 .015 .015 .010 — ■ —•«- —
1 .015 .015 .015 .015 11 11 9 9
2 .017 .025 .025 .015 15 15 14 15
3 .024 .030 .027 .025 19 18 15 19
4 .036 .030 .030 .036 21 19 18 22
5 .042 .034 .060 .040 19 23 26
6 .060 .045 .065 .046 26 28 26
7 .030 .030 .070 .042 29 — 26
8 .025 30
9
10
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No. 25. Measurements of Beedeina cedarensis (Ross and Sabins)

"SPECIMEN UA-1275 UA-1276 UA-1277 UA-1278
LENGTH (nan) 4.32 4.50 4.19 3.50
WIDTH (mm) 1.31 1.50 1.45 1.40
PROLOCULUS (mu) 126 100 100 90
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1275 1276 1277 1278 1275 1276 1277 1278
0 .06 .05 .05 .04 .06 .05 .05 .04
1 .15 .09 .10 .07 .10 .07 .07 .07
2 .32 .21 .22 .21 .15 .11 .10 .14
3 .50 .41 .45 .39 .23 .19 . .16 .23
4 .81 .65 .75 .67 .32 .29 .26 .34
5 1.17 1.35 1.17 1.17 .43 .43 .40 .53
6 1.71 1.85 1.71 1.78 .58 .61 .60 .72
7
8

2.13 2.34 2.16 .70 .77 .77

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0 — —— ——
1 1.5 1.3 1.4 1.0 — 13 19 15
2 2.1 1.9 2.2 1.5 21 18 21 24
3 2.2 2.2 2.8 1.7 19 25 27 27
4 2.5 . 2.2 2.9 2.0 28 26 36 45
5 2.7 3.1 2.9 2.2 34 42 44 ——
6 2.9 3.0 2.9 2.5 34 43 ——
7
8

3.1 3.0 2.8

9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1279 1280 1281 1282

0 .012 .010 .010 .010 mmmm

1 .012 .012 .012 .012 9 9 8 8
2 .015 .015 .015 .015 13 14 14 12
3 .017 .024 .018 .024 16 19 16 14
4 .021 .027 .018 .029 20 21 17 19
5 .025 .029 .018 .036 21 25 20 24
6 .034 .036 .036 .028 24 29 25 27
7 .027 .030
8
9

10
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No. 26. Measurements of Beedeina cf. B. erugata (Waddell)

SPECIMEN UA-1283 UA-1284 UA-1285 UA-1286
LENGTH (ran) 6.30 6.11 5.65 5.25
WIDTH (ran) 1.86 2.14 1.83 1.83
PROLOCULUS (mu) 142 126 138x118 92
Volu- Half Length (ran) Radius Vector (mm)
tlon UA- UA- UA- UA- UA- UA- UA- UA-

1283 1284 1285 1286 1283 1284 1285 1286
0 .07 .06 .07 .05 .07 .06 .06 .05
1 .25 .18 .17 .17 .11 .10 . .13 .10
2 .39 .34 .34 .38 .16 .16 .18 .16
3 .67 .68 .59 .57 .24 .25 .29 .25
4 1.13 1.09 .88 .88 .38 .40 .40 .37
5 1.68 1.76 1.49 1.44 .55 .58 .58 .52
6 2.49 2.40 2.46 2.23 .76 .79 .80 .72
7
8

3.34 3.08 2.96 2.75 .98 1.03 .92 .89

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.2 1.0 mmmm — —— —
1 2.3 1.8 1.3 1.7 18 25 15 13
2 2.4 2.1 1.9 2.4 20 25 24 22
3 2.8 2.7 2.0 2.3 32 30 28 26
4 3.0 2.7 2.2 2.4 39 32 31 35
5 3.1 3.0 2.6 2.8 44 33 52 33
6 3.3 3.0 3.1 3.1 52 40 54 43
7 3.4 3.0 3.2 3.1
8
9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1287

0 .015 .015 .012 .010 — *
1 .012 .017 .015 .012 9
2 .018 .015 .020 .015 16
3 .021 .021 , .020 .017 20
4 .025 .025 .034 .019 22
5 .029 .034 .034 • .024 26
6 .030 .029 .029 .030 32
7 .021 .021 .025 .025
8
9

10
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No. 27. Measurements of Beedeina expedita (Alexander)

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1288
5.65
2.14
110

UA-1289
5.14
1.70
126

UA-1290
5.40
2.14
100

UA—1291 
4.50 
2.00 

76
Volu- Half Length (mm) Radius Vector (mm)
tlon UA- UA- UA- UA- UA- UA- UA- UA-

1288 1289 1290 1291 1288 1289 1290 1291
0 .06 .06 .05 .04 .06 .06 .05 .04
1 .10 .13 .08 .13 .06 .08 .05 .07
2 .25 .25 .21 .27 .12 .10 .08 .13
3 .46 .38 .34 .45 .20 .14 .13 .18
4 .76 .69 .67 .77 .33 .23 .23 .31
5 1.01 1.03 .98 .97 .48 .33 .34 .45
6 1.47 1.39 1.34 1.30 .66 .46 .53 .63
7 2.06 1.92 1.76 1.81 .88 .60 .74 .85
8 2.98 2.52 2.27 2.21 1.10 .81 .95 1.05
9 2.72 3.02 1.02 1.18

10
Form Ratio Tunnel Angle (degrees)

0 1.0 1.0 1.0 1.0 — — —— ——
1 1.7 1.6 1.6 1.9 30 27 — 20
2 2.1 2.5 2.6 2.1 30 29 “ 16
3 2.2 2.7 2.6 2.5 28 41 30 23
4 2.3 3.0 2.9 2.5 32 44 23 30
5 2.1 3.1 2.9 2.2 30 34 23 30
6 2.2 3.0 2.5 2.1 33 37 20 39
7 2.3 3.2 2.4 2.1 40 39 33 ——
8 2.7 3.1 2.4 2.1 30 37
9 2.7 2.5

10
Wall Thickness (microns) Septal Count

UA- UA— UA- UA-
1292 1293 1294 1295

0 .008 .008 .008 .008 —— — — "
1 .013 .008 .010 .010 9 10 10 —
2 .015 .010 .012 .015 14 14 17 15
3 .017 .017 .015 .017 19 17 19 16
4 .017 .017 .017 .020 23 19 21 21
5 .020 .025 .020 .023 29 24 22 22
6 .034 .025 .022 .025 33 29 25 26
7 .042 .025 .024 .020 36 28 29 32
8 .036 .020 .025 39 — —— 35
9 .017 .017 —

10
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No. 28. Measurements of Beedeina haworthi (Beede)

SPECIMEN UA-1296 UA-1297 UA-1298 UA-1299
LENGTH (mm) 5.38 4.88 5.65 5.65
WIDTH (mm) 2.05 1.67 2.02 1.83
PROLOCULUS (mu) 168 142 168 126
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1296 1297 1298 1299 1296 1297 1298 1299
0 .08 .07 .08 .06 .08 .07 .08 .06
1 .18 .17 .17 .17 .13 .10 .13 .09
2 .38 .29 .38 .35 .19 .16 .21 .15
3 .67 .50 .67 .59 .33 .24 .31 .22
4 1.18 .81 1.09 .98 .50 .35 .45 .34
5 1.75 1.24 1.76 1.55 .71 .50 .70 .52
6 2.38 1.74 2.52 2.02 .92 .67 .91 .70
7
8

2.95 2.48 3.08 2.82 1.09 .88 1.05 .92

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0 — — — ——
1 1.4 1.7 1.3 1.9 19 18 16 19
2 2.0 1.8 1.8 2.3 23 20 15 22
3 2.0 2.1 2.2 2.7 21 17 21 24
4 2.4 2.3 2.4 2.9 30 21 18 30
5 2.5 2.5 2.5 3.0 26 29 30 29
6 2.6 2.6 2.8 2.9 34 42 38 34
7
8

2.7 2.8 2.9 3.1

9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1300 1301 1302 1303

0 .015 .015 .015 .015 •— » — — —

1 .017 .010 .010 .010 9 12 10 8
2 .022 .015 .015 .020 18 17 17 12
3 .026 .020 .017 .025 19 18 19 17
4 .030 .025 .020 .034 23 18 19 21
5 .034 .030 .034 .040 27 28 22 26
6 .037 .042 .034 .042 33 33 28 28
7 .025 .025 .020 .034 ——
8
9

10
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No. 29. Measurements of Beedeina hayensls (Ross and Sabins)

SPECIMEN UA-1304 UA-1305 UA-1306 UA-1307
LENGTH (mm) 3.50 4.12 4.05 3.50
WIDTH (mm) 1.70 1.62 2.00 1.85
PROLOCULUS (mu) 150 95 118 90
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1304 1305 1306 1307 1304 1305 1306 1307
0 .07 .05 .06 .04 .07 .05 .06 .04
1 .20 .12 .09 .08 .15 .09 .08 .08
2 .45 .26 .23 .17 .25 .16 .13 .14
3 .67 .45 .36 .36 .38 .24 .18 .22
4 .99 .79 .59 .60 .54 .37 .28 .32
5 1.35 1.13 .77 .99 .70 .50 .39 .50
6 1.80 1.53 1.44 1.71 .89 .69 .56 .74
7 2.06 1.80 2.38 .86 .79 .97
8Q 2.00 1.05

10
Form Ratio Tunnel Angle (degrees)

0 1.0 1.0 1.0 1.0 — — - “ —
1 1.3 1.3 1.1 1.0 18 22 25 15
2 1.8 1.5 1.8 1.2 17 27. 22 16
3 1.8 1.5 2.0 1.6 18 27 23 17
4 1.8 2.1 2.1 1.9 20 26 28 21
5 1.9 2.3 2.0 2.0 29 27 27 20
6 2.0 2.2 2.6 2.3 29 30 30
7 2.4 2.3 2.5 35
8 1.9
9

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1308 1309 1310 1311

0 .020 .010 .010
1 .022 .012 .012 .010 9 8 9 9
2 .025 .020 .018 .015 17 12 15 14
3 .030 .025 .025 .018 20 16 16 16
4 .038 .027 .030 .027 21 18 23 21
5 .044 .031 .048 • .032 29 17 25 25
6 .036 .044 .053 .043 32 24 29 25
7 .044 .062 .036 36 28 30 26
8q .044 31

10
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No. 30. Measurements of Beedeina cf. B. illinoisensis (Dunbar and Hen-
_________ best)

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1312
6.80
2.31
178

UA-1313
6.82
2.70
202

. UA-1314 
5.91 
2.46 

142x126

UA-1315
6.95
2.70
166

Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1312 1313 1314 1315 1312 1313 1314 1315
0 .09 .10 .07 .08 .09 .10 .06 .08
1 .25 .32 .14 .29 .13 .14 .13 .14
2 .42 .49 .29 .46 .20 .22 .20 .21
3 .71 .84 .55 .76 .30 .35 .34 .34
4 1.18 1.30 .80 1.18 .45 .52 .51 .51
5 1.72 1.83 1.25 1.64 .66 .76 .76 .70
6 2.70 2.77 1.96 2.08 .92 1.03 1.00 .92
7 • 3.60 3.73 3.21 2.90 1.19 1.30 1.30 1.17
8
Q

3.60 1.43

10
Form Ratio Tunnel Angle (degrees)

0 1.0 1.0 1.2 1.0 —— — —— ——
1 1.9 2.3 1.1 2.1 19 19 12 12
2 2.1 2.2 1.4 2.2 18 20 14 12
3 2.4 2.4 1.6 2.2 24 21 16 14
4 2.6 2.5 1.6 2.3 31 21 19 15
5 2.6 2.4 1.6 2.3 30 22 20 20
6 2.9 2.7 2.0 2.3 30 30 24 19
7 3.0 2.9 2.5 2.5 33
8 2.5
9

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1316 1317 1318 1319

0 .015 .018 .015 .012
1 .015 .016 .015 .015 13 11 12 —
2 .021 .018 .021 .015 19 — 23 17
3 .025 .020 .025 .021 24 19 34 21
4 .026 .038 .025 i027 25 22 35 22
5 .028 .055 .032 .031 31 29 33 26
6 .030 .046 .046 .038 31 32 — 28
7 .025 .024 .025 .042 37 33 30
8
q .025 ——

10
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No. 31. Measurements of Beedeina leei (Skinner)

SPECIMEN UA-1320 UA-1321 UA-1322 UA-1323
LENGTH (mm) 4.75 3.25 4.40 4.05
WIDTH (mm) 1.39 1.03 1.44 1.17
PROLOCULUS (mu) 84 84 100 90
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1320 1321 1322 1323 1320 1321 1322 1323
0 .04 .04 .05 .04 .04 .04 .05 .04
1 .12 .11 .13 .08 .07 .07 .12 .07
2 .22 .25 .31 .13 .10 .11 .18 .11
3 .43 .42 .59 .41 .16 .17 .27 .16
4 .72 .73 1.08 .67 .24 .25 .41 .24
5 1.24 1.18 1.62 1.13 .39 .38 .56 .34
6 1.80 1.68 2.33 1.49 .54 .56 .77 .49
7
8

2.48 .75

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 1.7 1.6 1.1 1.1 19 22 30
2 2.2 2.3 1.7 1.2 18 16 25 28
3 2.7 2.5 2.2 2.6 25 23 33 29
4 3.0 2.9 2.6 2.8 26 . 30 35 35
5 3.2 3.0 2.9 3.3 30 43 36 37
6 3.3 3.0 3.0 3.0 25 ——
7 3.3 — —
8
9

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1324 1325 1326 1327

0 .010 .010 .015 .012
1 .010 .012 .015 .015 9 8 9 10
2 .015 .015 .018 .015 14 14 15 13
3 .019 .018 .027 .022 15 19 19 18
4 .022 .018 .032 .025 18 22 20 20
5 .020 .020 .043 .030 25 24 —— 25
6 .025 .020 .034 .040 26 26 28 27
7 .022 — 30
8
9

10
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No. 32. Measurements of Beedeina lonsdalensis (Dunbar and Henbest)

SPECIMEN UA-1328 UA-1329 . UA-1330 UA-1331
LENGTH (cm) 7.20 6.95 6.55 6.80
WIDTH (mm) 2.15 1.92 1.47 2.30
PROLOCULUS1 (mu) 142 126 126x98 142
Volu- Half Length (mm) Radius Vector (mm)
tlon UA- UA- UA- UA- UA- UA- UA- UA-

1328 1329 1330 1331 1328 1329 1330 1331
0 .07 .06 .06 .07 .07 .06 .05 .07
1 .25 .14 .14 .29 .13 .09 .08 .13
2 .46 .34 .38 .50 .18 .16 .13 .20
3 .97 .63 .63 .84 .29 .25 .22 .31
4 1.64 1.29 1.34 1.26 .48 .39 .34 .48
5 2.44 2.05 2.05 1.92 .67 .59 .49 .67
6 3.21 2.70 3.08 2.57 .90 .78 .66 .89
7
8

3.60 3.60 —— 3.18 1.13 .99 1.11

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.2 1.0
1 1.9 1.6 1.7 2.2 17 30 29 21
2 2.6 2.1 2.9 2.5 19 29 29 18
3 3.3 2.5 2.9 2.7 25 38 32 23
4 3.4 3.3 3.9 2.6 28 40 40 24
5 3.6 3.5 4.2 2.9 36 41 48 23
6 3.6 3.5 4.7 2.9 32 55 — 29
7
8

3.2 3.6 — 2.9

9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1332 1333 1334 1335

0 .018 — — .010 .010
1 .015 .015 .012 .015 10 9 9 11
2 .025 .025 .015 .025 13 14 13 17
3 .034 .034 .022 .025 15 18 13 20
4 .038 .036 .025 ;034 20 25 17 21
5 .038 .040 .025 .034 24 34 22 25
6 .042 .042 .029 .038 26 36 28 32
7
8

—— .025 — .030 28 30 30 30

9
10
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No. 33. Measurements of Beedeina megista (Thompson)

SPECIMEN UA-1336 UA-1337 UA-1338 UA-1339
LENGTH (mm) 7.20 7.20 7.20 6.94
WIDTH (mm) 2.90 3.20 2.82 3.04
PROLOCULUS (mu) 210 202 252 210
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1336 1337 1338 1339 1336 1337 1338 1339
0 .11 .10 .13 .11 .11 .10 .13 .11
1 .17 .15 .20 .25 .14 .10 .17 .15
2 .38 .34 .34 .43 .24 .18 .24 .24
3 .59 .53 .55 .67 .35 .28 .38 .36
4 1.22 .95 .80 .97 .54 .46 .53 .54
5 1.73 1.33 1.13 1.41 .76 .67 .71 .76
6 2.46 1.80 1.88 2.02 1.02 .92 .97 1.05
7 3.08 2.52 2.57 2.96 1.30 1.18 1.24 1.34
8 3.86 . 3.34 3.52 3.68 1.60 1.45 1.52 1.55
9 3.78 1.60

10
Form Ratio Tunnel Angle (degrees)

0 1.0 1.0 1.0 1.0 — — —

1 1.2 1.5 1.2 1.5 20 19 13 15
2 1.6 1.9 1.4 1.8 19 17 17 17
3 1.7 1.9 1.4 1.9 19 15 15 16
4 2.3 . 2.1 1.5 1.8 20 22 17 20
5 2.3 2.0 1.6 • 1.9 25 17 18 23
6 2.4 2.0 1.9 1.9 27 27 20 20
7 2.4 2.1 2.1 2.2 39 50 40 50
8
Q

2.4 2.5 2.3 2.4
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-

1340 1341 1342 1343
0 .015 .015 .025 .025 — — • —

1 .015 .022 .025 .029 13 12 10 10
2 .021 .035 .025 .035 22 19 18 18
3 .025 .040 .033 .042 28 22 25 22
4 .025 .040 .035 .047 30 24 26 26
5 .032 .041 .036 .050 33 29 30 30
6 .035 .041 .038 .050 38 30 32 29
7 .049 .042 .042 .065 — 34 — 34
8 .036 .044 .035 .042 ~
9

10
.035
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No. 34. Measurements of Beedeina cf. B. megista (Thompson)

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1344
6.16
2.26
126

UA-1345
5.40
2.27
126

UA-1346 
4.63 
1.85 
‘ 138

UA-1347
5.65
2.65 
100

Volu- Half Length (mm) Radius Vector (mm)
tlon UA- UA- UA- UA- UA- UA- UA- UA-

1344 1345 1346 1347 1344 1345 1346 1347
0 .06 .06 .07 .05 .06 .06 .07 .05
1 .18 . .11 .14 .10 .11 .12 .11 .10
2 .38 .25 .28 .25 .17 .19 .17 .17
3 .70 .59 .50 .59 .27 .29 .28 .29
4 1.03 .97 .86 .76 .41 .46 .42 .45
5 1.43 1.55 1.30 1.07 .59 .70 .59 .63
6 2.02 2.08 i.82 1.89 .80 .96 .76 .90
7 2.96 2.71 2.40 2.70 1.05 1.18 .92 1.18
8
o

3.21 3.08 — 1.39

10
Form Ratio Tunnel Angle (degrees)

0 1.0 1.0 1.0 1.0
1 1.6 0.9 1.3 1.0 —— 15 17 —
2 2.2 1.3 1.6 1.5 23 23 16 13
3 2.6 2.0 1.8 2.0 25 17 17 16
4 2.5 2.1 2.0 1.7 25 25 22 22
5 2.4 2.2 2.2 1.7 29 23 26 22
6 2.5 2.2 2.4 2.1 31 25 29 25
7 2.8 2.3 2.6 2.3 33 26
8
Q

—— 2.2
V

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1348 1349 1350

0 .015 .015 .015 .012 -» •» —— —
1 .013 .013 .015 .015 10 10 11
2 .020 .025 .020 .020 17 14 15
3 .022 .030 .025 .025 20 20 17
4 .025 .032 .030 .030 23 22 21
5 .025 .034 .025 .034 23 26 24
6 .025 .034 .025 .045 25 32 30
7 .038 .022 .018 .050 32 35 —
8 .020 .025 37
9

10
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No. 35. Measurements of Beedeina cf. B. mutabilis (Waddell)

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1351
4.00
1.65

86

UA-1352
3.88
1.80
84

UA-1353
4.50
1.65

84

UA-1354
3.32
1.26
116

Volu
tion

Half Length (mm) Radius Vector (mm)
UA-

1351
UA-

1352
UA-
1353

UA-
1354

UA- 
1351 •

UA-
1352

UA-
1353

UA-
1354

0 .04 .04 .04 .06 . .04 .04 .04 .06
1 .12 .06 .08 .15 .11 .06 .07 .10
2 .27 .11 .17 .31 .17 .10 .11 .16
3 .51 .25 .31 .53 .30 .15 .18 .24
4 .93 .41 .50 .84 .43 .22 .24 .34
5 1.43 .68 .99 1.37 .66 .33 .37 .51
6 1.98 1.12 1.49 1.95 .94 .48 .55 .68
7 1.61 2.14 .68 .80
8
Q

1.98 .92

10
Form Ratio Tunnel Angle (degrees)

0 1.0 1.0 1.0 1.0
1 1.0 1.0 1.1 1.5 24 13 15 22
2 1.6 1.1 1.5 1.9 25 17 21 23
3 1.7 1.7 1.7 2.2 27 17 25 24
4 2.2 1.9 2.1 2.5 33 25 29 30
5 2.2 2.1 2.7 2.7 30 27 30 32
6 2.1 2.3 2.7 2.9 29 35
7 2.4 2.7 —
8 2.2
9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1355 1356 1357 1358

0 mmwm .010 mmmm .015 — — — — —
1 .012 .010 .012 .015 7 7 9 8
2 .015 .015 .015 .019 12 12 14 11
3 .031 .020 .020 .026 15 15 17 15
4 .034 .036 .032 .034 17 18 18 19
5 .044 .044 .040 .036 19 26 24 26
6 .023 .054 .036 — 23 27 23 26
7 .054 .036 27
8 .044
9

10
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No. 36. Measurements of Beedeina cf. B_. mysticensis (Thompson)

SPECIMEN UA-1359 UA-1555 UA- UA-
LENGTH (mm) 8.22 5.00
WIDTH (mm) 2.57 1.71
PROLOCULUS (mu) 168 168
Volu1 Half Length (mm)
tion UA-

1359
UA- UA-
1555

UA-

0 .08 .08
1 .19 .19
2 .46 .42
3 .71 .67
4 1.09 1.13
5 2.02 1.89
6 2.82 2.52
7 3.60
8 4.11
9

10
Form Ratio

0 1.0 1.0
1 1.5 1.5
2 2.3 2.3
3 2.3 2.5
4 2.4 2.8
5 3.1 3.1
6 3.2 3.0
7 3.2
8 3.1
9

10
Wall Thickness (microns)

0 .017 .015
1 .010 .010
2 .012 .012
3 .013 .015
4 .020 .017
5 .024 .026
6 .029 .031
7 . .046
8 .038
9
10

Radius Vector (mm)
UA- UA- UA- UA-
1359 1555
.08 .08
’ .13 .13
.20 .18
.31 .27
.45 .40
.65 .61
.88 .83

1.14
1.34

Tunnel Angle (degrees)

15 22
20 22
26 26
35 30
38 29
40 32

Septal Count
UA- UA- UA- UA-
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No. 37. Measurements of Beedeina plattensis (Thompson)

SPECIMEN UA-1360 UA-1361 UA-1362 UA-1363
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

4.90
1.88
118

4.43
1.53
144

4.05
.1.53
180

4.32
1.86
100

Volu
tion

Half Length (mm) Radius Vector (mm)
UA-
1360

UA-
1361

UA-
1362

UA-
1363

UA-
1360

UA-
1361

UA-
1362

UA-
1363

0 .06 .07 .09 .05 .06 .07 .09 .05
1 .11 .13 .21 .08 .08 .10 .14 .07
2 .23 .32 .36 .18 .14 .16 .23 .16
3 .50 .47 .67 .32 .23 .23 .34 .25
4 .86 .90 1.26 .54 .35 .33 .50 .36
5 1.26 1.30 1.67 .81 .52 .46 .67 .56
6 1.89 1.73 2.13 1.26 .75 .63 .84 .77
7
8

2.46 2.34 2.06 .99 .81 .99

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 1.4 1.3 1.5 1.1 15 — • 13 15
2 1.6 2.0 1.6 1.1 22 22 19 19
3 2.2 2.0 2.0 1.3 21 25 25 19
4 2.5 2.7 2.5 1.5 29 32 25 21
5 2.4 2.8 2.5 1.4 31 40 25 27
6 2.5 2.8 2.5 1.6 44 41 28
7 2.5 2.9 2.1
8
9

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1364 1365 1366 1367

0 .015 .015 .020 .010 «-«• —— — —
1 .010 .010 .015 .010 9 10 8 8
2 .015 .017 .017 .015 14 17 14 14
3 .020 .020 .025 .022 18 19 19 18
4 .025 .022 .034 .038 21 20 24 19
5 .036 .026 .036 .040 21 21 29 25
6 .034 .029 .025 .038 25 23 35 34
7 .025 .025 .020 26 29 — ——
8
9

10
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No. 38. Measurements of Beedeina portalensis (Ross and Sabins)

SPECIMEN UA-1368 UA-1369 UA-1370 UA-1371
LENGTH (mm) 4.50 4.50 3.50 3.73
WIDTH (mm) 1.86 1.74 1.55 1.45
PROLOCULUS (mu) 126 84 76 84
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1368 1369 1370 1371 1368 1369 1370 1371
0 .06 .04 .04 .04 .06 .04 .04 .04
1 .17 .07 .05 .08 .10 .06 .05 .06
2 .35 .13 .13 .17 .18 .09 .09 .10
3 .57 .29 .24 .46 .28 .15 .14 .18
4 1.01 .52 .46 .67 .42 .25 .22 .27
5 1.47 .90 .76 .92 .55 .37 .32 .38
6 1.98 1.43 1.18 1.30 .74 .53 .46 .55
7 2.48 1.92 1.86 1.89 .95 .72 .64 .77
8Q 2.48 .93 .84

10
Form Ratio Tunnel Angle (degrees)

0 1.0 1.0 1.0 1.0
1 1.7 1.2 1.0 1.6 20 20 17 20
2 1.9 1.4 1.4 1.7 21 25 18 20
3 2.0 1.9 1.7 2.5 23 24 22 21
4 2.4 2.1 2.1 2.5 23 26 21 21
5 2.7 2.4 2.4 2.4 25 27 26 22
6 2.7 2.7 2.6 2.4 21 29 30 25
7 2.6 2.7 2.9 2.5 — • ——
8Q 2.7 "

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1372 1373 1374 1375

0 .010 .010 .010 .008
1 .010 .010 .010 .008 7 9 9 10
2 .015 .015 .015 .011 14 15 14 16
3 .025 .020 .015 .017 15 19 18 18
4 .034 .021 .024 .017 19 23 23 23
5 .040 .023 .030 .025 23 29 24 27 .
6 .042 .025 .036 .038 25 35 —
7 .035 .029 .040 .020 ——
8Q .025 .034

10
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No. 39. Measurements of Beedeina rockymontana (Roth and Skinner)

SPECIMEN UA-1376 UA-1377 UA-1378 UA-1379
LENGTH (mm) 5.25 3.75 3.90 3.60
WIDTH (mm) 2.05 1.48 1.47 1.34
PR0L0CULUS (mu) 202 100 126 118
Volu. Half Length (mm)
tion UA- UA- UA- UA-

1376 1377 1378 1379
0 .10 .05 .06 .06
1 .19 .13 .17 .13
2 .50 .29 .42 .25
3 .89 .56 .73 .46
4 1.40 .99 1.07 .69
5 1.96 1.61 1.55 1.09
6 2.82 2.05 2.09 1.76
7
8
9

10
Form Ratio -

0 1.0 1.0 1.0 1.0
1 1.2 1.3 1.5 1.3
2 1.7 1.7 2.3 1.5
3 2.1 2.1 2.6 1.8
4 2.3 2.5 2.7 2.0
5 2.3 2.8 2.8 2.1
6 2.6 2.6 3.2 2.6
7
8
9

10
Wall Thickness (microns)

0 .020 .010 .015 .015
1 .017 .015 .015 .008
2 .025 .018 .020 .020
3 .035 .023 .035 .028
4 .040 .025 .040 .042
5 .042 .025 .042 .034
6 .025 .020 .020 .017
7
8 
9
10

Radius Vector (mm)
UA- UA- UA- UA-
1376 1377 1378 1379
.10 .05 .06 .06
.16 .10 .11 .10
.29 .17 .18 .17
.42 .27 .28 .25
.60 .39 .40 .35
.84 .57 .55 .51

1.10 .79 .66 .68

Tunnel Angle (degrees)

18 18 14 17
20 20 18 23
24 27 20 21
33 28 35 19
30 33 41 22

Septal Count
UA- UA- UA- UA
1380 1381 1382

11 10 10
13 14 14
15 18 17
19 19 20
22 17 22
23 24 
25
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No. 40. Measurements of Beedeina n. sp. A

SPECIMEN UA-1383 UA-1384 UA-1385 UA-1386
LENGTH (mm) 4.85 3.86 4.24 3.86
WIDTH (mm) 2.06 1.68 1.55 1.89
PROLOCULUS1 (mu) 142 158 126 168
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1383 1384 1385 1386 1383 1384 1385 1386
0 .07 .08 .06 .08 .07 .08 .06 .08
1 .17 .13 .15 .17 .11 .09 .09 .10
2 .34 .21 .34 .32 .18 .16 .18 .15
3 .55 .38 .55 .45 .26 .24 .30 .21
4 .92 .67 1.13 .84 .39 .39 .45 .34
5 1.43 .94 1.51 1.13 .55 .55 .64 .48
6 1.83 1.35 2.05 1.46 .72 .74 .80 .67
7
8

2.27 1.83 1.96 .95 .92 .89

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 1.5 .1.4 1.7 1.7 20 20 17 12
2 1.9 1.3 1.9 2.1 21 20 26 16
3 2.2 1.6 1.8 2.1 22 20 27 18
4 2.4 1.7 2.5 2.5 26 24 32 22
5 2.6 1.7 2.4 2.4 32 25 33 21
6 2.5 1.8 2.6 2.2 33 37 23
7
8

2.4 2.0 2.2

9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1387 1388 1389

0 .015 .020 .010 .010 — — —
1 .013 .105 .015 .015 —— ' 10 —
2 .015 .019 .020 .020 15 14 15
3 .027 .022 .023 .022 18 16 20
4 .025 .026 .025 .025 18 22 21
5 .040 .034 .025 .034 23 25 24
6 .042 .042 .021 .040 26 27 28
7
8

.025 .034 .025 28 29

9
10
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No. 41. Measurements of Beedeina n. sp. B

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1390
3.62
1.68
142

UA-1391
3.50
1.60
118

UA-1392
3.88
2.00
100

UA-1393
3.62
2.00
126

Volu- Half Length (mm) Radius Vector (mm)
tlon UA- UA- UA- UA- UA- UA- UA- UA-

1390 1391 1392 1393 1390 1391 1392 1393
0 .07 .06 .05 .06 .07 .06 .05 .06
1 .15 .13 .09 .15 .12 .10 .09 .13
2 .34 .25 .29 .29 .22 .15 .16 .19
3 .68 .50 .51 .55 .32 .24 .28 .32
4 1.05 .83 .93 .89 .49 .37 .45 .46
5 1.39 1.22 1.36 1.43 .69 .57 .66 .70
6
7

1.86 1.80 1.92 1.92 .90 .81 .92 1.01

8
9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 1.2 1.3 1.0 1.2 18 —— 20 —
2 1.5 1.7 1.8 1.5 24 23 23 15
3 2.1 2.1 1.8 1.7 26 28 22 17
4 2.1 2.2 2.1 1.9 27 30 35 18
5 2.0 2.1 2.1 2.0 28 40 30 20
6 2.1 2.2 2.1 1.9
7
8
9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1394 1395 1396 1397

0 .015 .015 .015 .015
1 .017 .010 .012 .022 7 10 9 10
2 .025 .017 .017 .027 10 15 13 15
3 .030 .029 .026 .036 13 18 15 18
4 .034 .040 .034 .040 17 23 20 20
5 .052 .042 .042 .045 21 22 — —
6 .040 .045 .036 .035 26 —
7 25
8
9

10
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No. 42. Measurements of Beedeina n. sp. C

SPECIMEN UA-1398 UA-1399 UA-1400 UA-1401
LENGTH (mm) 5.12 4.25 5.25 4.37
WIDTH (mm) 1.47 1.51 1.55 1.47
PROLOCULUS- (mu) 142 218 142 164
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA— UA- UA- UA- UA- UA-

1398 1399 1400 1401 1398 1399 1400 1401
0 .07 .11 .07 .08 .07 .11 .07 .08
1 .25 .25 .13 .21 .08 .11 .08 .13
2 .50 .50 .24 .48 .15 .18 .15 .20
3 .84 .81 .46 .71 .24 .30 .21 .29
4 1.29 1.43 .97 1.34 .38 .46 .31 .42
5 1.82 1.92 1.47 1.85 .55 .64 .45 .60
6 2.88 2.38 2.15 2.27 .78 .82 .64 .79
7
8

2.70 .82

9
10

Form Ratio Tunnel Angle (degrees)
0 . 1.0 1.0 1.0 1.0
1 3.1 2.3 1.6 1.6 29 20 14 22
2 3.3 2.8 1.6 2.4 29 25 17 22
3 3.5 2.7 2.2 2.4 34 27 20 22
4 3.4 3.1 3.1 3.2 44 28 23 35
5 3.3 3.0 3.3 3.1 45 — 29 40
6 3.7 2.9 3.4 2.9 44
7 3.3
8
9

10
Wall Thickness (microns) Septal Count

UA- UA- UA— UA-
1402 1403 1404 1405

0 .010 .010 .010 .012
1 .010 .015 .010 .015 10 7 12 10
2 .017 .020 .015 .017 15 15 17 16
3 .021 .025 .025 .023 16 21 21 22
4 .025 .030 .030 .030 20 23 23 23
5 .038 .034 .034 .030 24 26 26 26
6 .017 .017 .025 .025 30 29
7
8

.015
9

10
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No. 43. Measurements of Deedeina n. sp. D

SPECIMEN UA-1408 UA-1409 UA-1410 UA-1411
LENGTH (mm) 4.63 4.76 4.75 4.50
WIDTH (mm) 1.89 2.12 2.02 2.02
PROLOCULUS (mu) 226x178 126 182 164
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1408 1409 1410 1411 1408 1409 1410 1411
0 .11 .06 .09 .08 .09 .06 .09 .08
1 .25 .17 .18 .17 .13 .11 .15 .12
2 .42 .40 .29 .34 .21 .21 .24 .19
3 .67 .57 .55 .67 .31 .31 .34 .31
4 1.13 .92 1.02 .97 .46 .44 .47 .45
5 1.59 1.29 1.51 1.45 .66 .60 .64 .60
6 2.27 1.70 2.21 1.96 .87 .82 .84 .84
7
8

2.50 2.58 2.27 1.12 1.05

9
10

Form Ratio Tunnel Angle (degrees)
0 1.4 1.0 1.0 1.0
1 1.9 1.5 1.2 1.4 16 16 15 15
2 2.0 1.9 1.2 1.8 17 17 14 14
3 2.2 1.8 1.6 2.2 23 18 23 23
4 2.7 2.1 2.2 2.2 26 . 21 25 28
5 2.6 2.2 2.4 2.4 22 32 30 35
6 2.6 2.1 2.6 2.3 31 30 40
7
8

2.2 2.5 —

9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1412 1413 1414 1415

0 .020 .015 .020 .015
1 .015 .015 .020 .015 11 9 9 9
2 .020 .020 .027 .017 16 14 13 14
3 .035 .022 .035 .020 17 15 16 22
4 .042 .025 .039 .030 21 20 20 22
5 .050 .038 .042 .037 24 24 24 25
6 .050 .042 .047 .042 26 28 27 —
7
8

.034 .029 .035

9
10
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No. 44. Measurements of Beedeina n. sp. E

SPECIMEN UA-1416 UA-1417 UA-1418 UA-1419
LENGTH (mm) 2.52 3.30 2.92 2.75
WIDTH (mm) 1.00 1.40 1.34 1.09
PROLOCULUS (mu) 110 110 110 110
Volu-

7
8 
9
10

Half Length (mm) Radius Vector (mm)
tlon UA- UA- UA- UA- UA- UA- UA- UA-

1416 1417 1418 1419 1416 1417 1418 1419
0 .05 .05 .05 .05 .05 .05 .05 .05
1 .11 .10 .14 .13 .08 .08 .10 .08
2 .21 .21 .29 .26 .14 .14 .17 .13
3 .36 .39 .55 .43 .21 .24 .24 .20
4 .59 .73 .76 .76 .30 .39 .35 .29
5 .86 1.06 1.09 1.01 .41 .55 .52 .42
6
7
8 
9

10

1.22 1.62 1.47 1.39 .55 .77 .74 .58

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 1.4 1.2 1.4 1.6 13 10 23 23
2 1.5 1.5 1.7 2.0 19 15 25 25
3 1.7 1.6 2.3 2.1 20 17 26 25
4 2.0 1.9 2.2 2.6 21 26 25 29
5 2.1 1.9 2.1 2.4 27 29 28 33
6
7
8 
9

10

2.2 2.1 2.0 2.4

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-

1420 1421
0 .010 .010 .017 .012 mmmm ■m ■in

1 .012 .012 .015 .014 10 11
2 .015 .015 .020 .016 16 18
3 .025 .025 .025 .018 22 20
4 .025 .025 .020 .021 24 20
5 .028 .026 .034 .025 — 23
6 .015 .023 .025 .015 —
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No. 45. Measurements of Beedeina n. sp. F

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1422
5.53
2.35

98

UA-1423
4.60
1.73
84

UA-1424
5.40
2.33

96

UA-1425
4.76
1.75
100

Volu- Half Length (mm) Radius Vector (mm)
tlon UA-

1422
UA-
1423

UA-
1424

UA-
1425

UA-
1422

UA-
1423

UA-
1424

UA-
1425

0 .05 .04 .05 .05 .05 .04 .05 .05
1 .08 .08 .09 .08 .08 .07 .07 .06
2 .20 .15 .18 .17 .13 .12 .11 .11
3 .39 .34 .38 .42 .22 .20 .19 .18
4 .64 .63 .63 .74 .34 .33 .29 .31
5 .97 1.01 1.05 1.34 .51 .49 .46 .48
6 1.60 1.50 1.62 2.14 .72 .68 .68 .69
7 2.18 2.20 2.15 2.46 .97 .92 .96 .92
8 2.82 2.71 1.26 1.20
9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 1.0 1.1 1.3 1.3 15 16 15 —
2 1.5 1.2 1.6 1.5 17 19 15 33
3 1.8 1.7 2.0 2.3 23 21 19 32
4 1.9 1.9 2.2 2.4 25 22 22 38
5 1.9 2.1 2.3 2.8 24 23 32 46
6 2.2 2.2 2.4 3.1 28 40 33 50
7 2.2 2.4 2.2 2.7 — 32
8 2.2 2.3
9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1426 1427 1428 1429

0 .014 .010 .012 .006
1 .010 .015 .010 .008 9 7 7 9
2 .020 .023 .012 .015 13 12 12 14
3 .030 .027 .025 .019 14 15 14 15
4 .030 .034 .030 .025 16 18 15 17
5 .036 .036 .042 .035 18 23 19 20
6 .040 .040 .046 .042 27 24 22
7 .042. .025 .042 .025 26 31 ——
8Q .030 .034 — 33

10
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No. 46. Measurements of Beedeina n. sp. G

SPECIMEN UA-1430 UA-1431 UA-1432 UA-1433
LENGTH (mm) 7.20 6.68 6.16 7.20
WIDTH (mm) 2.27 2.52 2.10 2.40
PROLOCULUS (mu) 142 184x150 168 178

Volu- Half Length (mm) Radius Vector (mm)
tlon UA- UA- UA- UA- UA- UA- UA- UA-

1430 1431 1432 1433 1430 1431 1432 1433
0 .07 .09 .08 .09 .07 .08 .08 .09
1 .18 .19 .18 .29 .14 .14 .13 .14
2 .39 .34 .50 .55 .21 .22 .21 .22
3 .67 .66 1.03 .96 .31 .34 .33 .34
4 1.18 1.07 1.60 1.55 .47 .51 .50 .52
5 1.73 1.79 2.24 2.40 .62 .70 .73 .76
6 2.70 2.52 3.16 2.40 .87 .97 .98 .98
7
8

3.78 3.60 4.11 1.08 1.24 1.16

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.2 1.0 1.0
1 1.3 1.4 1.4 2.1 14 20 30 21
2 1.9 1.5 2.4 2.5 15 20 30 24
3 2.2 1.9 3.1 2.8 16 25 32 29
4 2.5 2.1 2.2 3.0 19 26 30 42
5 2.8 2.6 2.1 3.2 24 39 37 47
6 3.1 2.6 3.2 3.5 25 38 45
7
8

3.5 2.9 3.5

9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1434 1435 1436 1437

0 .015 .015 .012 .010
1 .015 .010 .17 .015 14 13 14 10
2 .025 .012 .017 .015 17 21 24 18
3 .025 .022 .025 .025 24 25 24 21
4 .034 .025 .042 .032 25 24 24 24
5 .034 .036 .050 .036 28 27 29 28
6 .042 .038 .038 .040 30 27 34 32
7
8

.025 .034 .025 32 33

9
10
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No. 47. Measurements of Triticites acutuloides Ross

SPECIMEN UA-1438 UA-1439 UA-1440 UA-1441
LENGTH (mm) 7.80 7.72 7.97 7.10
WIDTH (mm) 2.55 2.57 2.27 2.23
PROLOCULUS (mu) 126x110 126x110 100 110
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1438 1439 1440 1441 1438 1439 1440 1441
0 .06 .06 .05 .05 .05 .05 .05 .05
1 .13 .16 .13 .24 .09 .09 .07 .08
2 .31 .32 .24 .45 .15 .16 .12 .15
3 .55 .59 .50 .80 .25 .27 .21 .26
4 .97 1.09 .84 1.18 .45 .45 .36 .44
5 1.76 1.89 1.67 2.14 .71 .72 .59 .71
6 3.01 3.01 2.82 3.40 1.09 1.07 .90 1.04
7
8

3.98 3.89 3.98 1.34 1.34 1.20

9
10

Form Ratio Tunnel Angle (degrees)
0 1.1 1.1 1.0 1.0
1 1.4 1.8 1.9 3.0 18 20 21 21
2 2.1 2.0 2.0 3.0 20 21 27 25
3 2.2 2.2 2.4 3.1 26 28 29 32
4 2.2 2.4 2.3 2.7 41 47 36 41
5 2.5 2.6 2.8 3.0 58 55 48 48
6 2.8 2.8 3.1 3.3 65 63 60
7
8

3.0 2.9 3.3

9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1442 1443 1444

0 .012 .012 .010 .010 mmmm mmmm

1 .008 .008 .008 .015 8 8 8
2 .020 .015 .012 .020 15 13 14
3 .025 .018 .017 .027 16 16 19
4 .042 .042 .025 .040 19 16 20
5 .076 .054 .062 .058 21 19 23
6 .084 .084 .084 .070 25 19 —
7 .060 .065 .0608
9
10
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No. 48. Measurements of Triticites celebroides Ross

SPECIMEN UA-1445 UA—1446 UA-1447 UA-1448
LENGTH (mm) 6.30 5.14 5.90 5.00
WIDTH (mm) 1.89 2.02 2.00 1.62
PR0L0CULUS (mu) 110 126 • 100 100
Volu' Half Length (mm)
tlon UA- UA- UA- UA-

1445 1446 1447 1448
0 .05 .06 .05 .05
1 .17 .17 .09 .18
2 .28 .29 .19 .42
3 .53 .62 .34 .88
4 .88 1.01 .68 1.60
5 1.43 1.51 .92 2.52
6 2.27 mmmm 1.22
7 3.34 — — 2.27
8 3.11
9

10
Form Ratio

0 1.0 1.0 1.0 1.0
1 1.5 1.7 1.0 1.6
2 1.6 1.7 1.5 2.2
3 2.2 2.4 1.9 2.7
4 2.3 2.6 2.5 3.2
5 2.5 2.6 2.4 3.5
6 2.8 ■— 2.2 —
7 3.1 —— ’ 2.8 "
8 3.0
9

10
Wall Thickness (microns)

0 .015 .015 .010 .010
1 .015 .012 .012 .014
2 .017 .015 .015 .016
3 .020 .017 .017 .025
4 .030 .042 .020 .038
5 .050 .050 .026 .046
6 .068 .060 .038 .050
7 .042 .045
8 .050
9
10

Radius Vector (mm)
UA- UA- UA- UA-
1445 1446 1447 1448
.05 .06
.11 .10
.17 .17
.24 .26
.39 .39
.57 .59
.82 .81

1.07 1.01

.05 .05

.09 .11

.13 .19

.18 .32

.27 .50

.39 .72

.55 

.81 
1.05

Tunnel Angle (degrees)

12 12 12 12
14 14 15 14
18 24 17 22
30 30 22 35
43 43 30 50
52 45

Septal Count
UA- UA- UA- UA-
1449 1450 1451 1452

8 10 11 10
13 14 15 15
16 18 17 17
21 21 19 18
23 24 20 22
27 20 22 26
27
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No. 49. Measurements of Triticites cf. T. celebroides Ross

SPECIMEN UA-1453 UA-1454 UA-1455 UA-1456
LENGTH (mm) 6.70 6.68 6.00 6.68
WIDTH (mm) 1.55 1.87 .1.51 1.72
PROLOCULUS (mu) 100x68 150 150x126 184x110
Volu-

7
8 
9
10

Half Length (mm)
tlon UA- UA- UA- UA-

1453 1454 1455 1456
0 .05 .07 .07 .09
1 .25 .17 .29 .18
2 .53 .29 .55 .34
3 1.13 .46 .80 .50
4 1.83 .76 1.34 .84
5 2.52 1.48 2.20 1.64
6 3.34 3.21 3.10 2.96
7 3.48
8
9

10
Form Ratio

0 1.5 1.0 1.2 1.7
1 2.8 1.7 2.4 2.3
2 4.1 2.1 2.6 2.8
3 4.0 1.8 2.6 2.8
4 4.3 1.9 2.9 3.1
5 4.0 2.4 3.3 3.6
6 4.0 3.7 3.9 4.2
7 3.7
8
9

10
Wall Thickness (microns)

0 .010 .010 .015 .012
1 .008 .015 .012 .015
2 .015 .017 .020 .017
3 .020 .025 .025 .017
4 .034 .030 .034 .020
5 .044 .038 .042 .034
6 .060 .055 .042

.050

Radius Vector (mm)
UA-
1453

UA-
1454

UA-
1455

UA-
1456

.04 .07 .06 .05

.09 .10 .12 .08

.13 .14 .21 .12

.28 .25 .31 .18

.43 .39 .47 .27

.63 .62 .66 .46

.84 .88 .80 .70
.94

Tunnel Angle (degrees)

19 19 22 22
22 22 26 28
26 29 30 ' 36
30 32 35 40
45 49 61 61

Septal Count
UA- UA- UA- UA-
1457 1458 1459 1460

10 11 11 12
15 16 16 17
19 . 19 20 22
22 21 20 21
25 23 26
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No. 50. Measurements of Triticites collus Burma

SPECIMEN UA-1461 UA-1462 UA-1463 UA-1464
LENGTH (mm) 6.81 7.20 6.16 5.40
WIDTH (mm) 1.69 1.76 1.66 1.74
PROLOCULUS (mu) 98 110 100 84
Volu' Half Length (mm)
tion UA- UA- UA- UA-

1461 1462 1463 1464
0 .05 .05 .05 .04
1 .11 .12 .08 .08
2 .21 .25 .16 .20
3 .38 .50 .27 .34
4 .80 .84 .50 .52
5 1.54 1.58 1.13 1.01
6 2.70 2.77 2.31 2.05
7 3.37 3.78 3.60 2.98
8
9

10
Form Ratio

0 1.0 1.0 1.0 1.0
1 1.4 1.5 1.0 1.1
2 1.9 1.9 1.3 1.7
3 2.2 2.4 1.5 1.7
4 3.2 2.4 1.8 1.7
5 3.6 3.0 2.5 2.2
6 4.2 3.6 3.5 3.0
7 3.8 3.9 4.1 3.1
8
9

10
Wall Thickness (microns)

0 .010 .010 .010 .010
1 .012 .012 .012 .012
2 .015 .015 .015 .015
3 .020 .020 .022 .021
4 .028 .025 .026 .029
5 .034 .030 .032 .035
6 .042 .036 .038 .043
7 .055 .045 .046 .050
8
9
10

Radius Vector (mm)
UA- UA- UA- UA-
1461 1462 1463 1464
.05 .05 .05 .04
.08 .08 .08 .07
.11 .13 .12 .12
.17 .21 .18 .20
.25 .35 .28 .31
.43 .53 .45 .46
.64 .76 .66 .68
.89 .97 .87 .97

Tunnel Angle (degrees)

15 14 10 16
22 15 10 22
24 29 14 27
31 34 24 23
38 33 24 34
43 — 42 40

Septal Count
UA- UA- UA- UA-
1465 1466 1467

11 9 10
13 14 15
18 18 17
19 19 23
24 21 24
23 —  24
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No. 51. Measurements of Triticites coronadoensis Ross and Tyrrell

SPECIMEN UA-1468 UA-1469 UA-1470 UA-1471
LENGTH (mm) 7.35 7.33 7.00 7.58
WIDTH (mm) 2.84 2.52 2.68 2.96
PROLOCULUS (mu) — 100x84 168 150
Volu- Half Length (mm) Radius Vector (mm)
tlon UA- UA- UA- UA- UA- UA- UA- UA-

1468 1469 1470 1471 1468 1469 1470 1471
0 ■ ■ ■■ .05 .08 .07 — .04 .08 .07
1 .13 .08 .18 .13 .11 .06 .14 .11
2 .23 .19 .34 .30 .18 .12 .24 .19
3 .54 .36 .55 .62 .29 .19 .38 .34
4 .92 .67 .92 1.32 .46 .32 .56 .67
5 1.64 1.34 1.64 2.06 .65 .55 .83 .91
6 2.57 2.40 2.70 3.08 .95 .84 1.11 1.22
7 3.86 3.68 3.52 4.11 1.24 1.03 1.35 1.43
8
Q

4.37 1.55

10
Form Ratio Tunnel Angle (degrees)

0 — — 1.2 1.0 1.0 — “ —— — •
1 1.2 1.3 1.4 1.2 18 25 17 30
2 1.3 1.6 1.4 1.6 28 35 20 38
3 1.9 1.9 1.4 1.8 31 38 25 38
4 2.0 2.1 1.6 2.0 35 43 28 55
5 2.5 2.4 2.0 2.3 48 45 35 50
6 2.7 2.9 2.4 2.5 48 52 50 —
7 3.1 3.6 2.6 2.9 ——
8
9

2.8
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA—
1472 1473 1474 1475

0 .010 .015 .017
1 .012 .008 .017 .008 11 10 10 8
2 .015 .012 .020 .012 16 16 16 13
3 .025 .015 .025 .025 16 16 20 13
4 .043 .034 .042 .063 21 18 21 16
5 .055 .045 .081 .080 27 20 19 18
6 .064 .084 .105 .126 29 19 22 23
7 .092 .092 .100 19 26 —
8
Q

.060 —

10
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No. 52. Measurements of Triticites cullomensis Dunbar and Condra

SPECIMEN UA-1476 UA-1477 UA-1478 UA-1479
LENGTH (mm) 6.43 5.83 5.78 5.91
WIDTH (mm) 2.48 2.35 2.34 2.32
PROLOCULUS (mu) 100 100 160 126
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1476 1477 1478 1479 1476 • 1477 1478 1479
0 .05 .05 .08 .06 .05 .05 .08 .06
1 .13 .12 .21 .20 .09 .08 .13 .10
2 .29 .24 .39 .38 .16 .13 .23 .18
3 .53 .46 .69 .71 .25 .24 .39 .32
4 1.03 .92 1.54 1.09 .43 .41 .60 .52
5 1.62 1.89 2.57 1.54 .66 .65 .88 .74
6 2.44 2.82 3.22 2.57 .93 .90 1.20 1.03
7
8

3.23 — • 1.31 1.09

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 1.4 1.5 1.6 2.0 12 22 30 24
2 1.8 1.8 1.7 2.1 25 25 37 32
3 2.1 1.9 1.8 2.2 31 33 38 36
4 2.4 2.2 2.6 2.1 39 37 40 40
5 2.5 2.9 2.9 2.1 42 40 45 50
6 2.6 3.1 2.7 2.5 50 41
7
8

2.5 —

9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1480 1481 1482 1483

0 .015 .010 .015 .015
1 .010 .010 .012 .012 8 9 9 8
2 .013 .013 .015 .017 15 14 16 15
3 .025 .018 .025 .045 15 14 16 16
4 .048 .040 .062 .052 18 16 18 19
5 .067 .060 ' .080 .072 20 23 21 23
6 .072 .068 .067 .078 24 — — 28
7
8

.078 .072 27

9
10 .
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No. 53. Measurements of Triticites cf. T. irregularis (Schellwien and----------  -  ---- ------- Staff)
SPECIMEN UA-1484 UA-1485 UA-1486 UA-1487
LENGTH (mm) 4.89 5.70 5.15 5.14
WIDTH (mm) 1.34 1.43 1.09 1.39
PROLOCULUS (mu) 100 100 84 100
Volu'
tion

0
1
2
3
4
5
6
7
8 
9
10

0
1
2
3
4
5
6
7
8 
9
10

0
1
2
3
4
5
6
7
8 
9
10

Half Length (mm)
UA-
1484

UA-
1485

UA-
1486

UA-
1487

.05 .05 .04 .05

.13 .10 .08 .09

.38 .29 .17 .27

.84 .59 .39 .55
1.76 1.29 .76 .88
2.65 2.18 1.29 1.54

3.09 2.62 2.70

Form Ratio
1.0 1.0 1.0 1.0
1.2 1.2 1.1 1.1
2.1 2.4 1.9 2.5
2.7 2.7 2.4 2.9
3.5 3.1 3.0 2.7
— 4.0 3.1 2.8

4.1 «•— 3.7

Wall Thickness (microns)

010 .010 .010 .010
015 .013 .012 .013
020 .015 .013 .015
032 .025 .015 .020
036 .035 .017 .030

mmmm .040 .025 .036
.045 .038

Radius Vector (mm)
UA- UA- UA- UA-
1484 1485 1486 1487
.05 .05 .04 .05
.11 .08 .07 .08
.18 .12 .09 .11
.31 .22 .16 .19
.51 .42 .25 .33
— .55 .41 .55

.76 .74

Tunnel Angle (degrees)

20 20 18 23
37 25 21 35
48 54 32 44
60 59 42 65

Septal Count
UA-
1488

UA-
1489

UA-
1490

UA-
1491

8 9 8 ::
12 11 11 11
13 15 15 15
15 17 16 18
16 18 20
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No. 54. Measurements of Triticites cf. T, mediocris angustus Dunbar
and Henbest

SPECIMEN UA-1492 UA-1493 UA-1494 UA-1495
LENGTH (nm) 4.50 4.10 3.50 3.52
WIDTH (mm) 1.34 1.18 .1.03 1.13
PROLOCULUS (mu) 78 110 66 68
Volu- Half Length (m) Radius Vector (m)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1492 1493 1494 1495 1492 1493 1494 1495
0 .04 .05 .03 .03 .04 .05 .03 .03
1 .07 .14 .13 .13 .05 .06 .05 .07
2 .18 .32 .24 .21 .09 .11 .09 .11
3 - .34 .59 .48 .40 .14 .18 .17 .18
4 .67 1.01 .76 .76 .24 .29 .27 .29
5 1.18 1.34 1.20 1.17 .38 .42 .41 .42
6 1.76 2.02 1.76 1.76 .56 .63 .59 .60
7
8

2.27 .76

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 1.4 . 2.3 2.6 1.9 20 —— 15 27
2 2.0 2.9 2.7 1.9 30 30 18 34
3 2.4 3.3 2.8 2.2 30 35 24 34
4 2.8 3.4 2.8 2.6 43 25 32 45
5 3.1 3.2 2.9 2.8 49 26 45 48
6 3.1 3.2 3.0 2.9 83
7 3.0
8
9

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1496 1497 1498

0 .010 .010 .010 .010 — —— ——
1 .012 .012 .012 .010 10 12 11
2 .017 .016 .015 .015 17 18 17
3 .20 .020 .017 .019 16 23 16
4 .025 .025 .020 .025 21 25 19
5 .042 .034 .025 .030 23 26 22
6 .056 .042 .025 .056 —— —
7
8

.060

9
10
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No. 55. Measurements of Triticities newelli Burma

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1499
6.30
2.08
126

UA-1500
6.30
1.91
142

UA-1501
6.16
.2.14
110

UA-1502
5.00
1.57
100

Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1499 1500 1501 1502 1499 1500 1501 1502
0 .06 .07 .05 .05 .06 .07 .05 .05
1 .11 .08 .08 .14 .09 .10 .08 .08
2 .25 .20 .25 .38 .17 .15 .13 .16
3 .50 .50 .46 .63 .25 .25 .21 .26
4 .84 .84 .76 1.09 .38 .37 .34 .39
5 1.53 1.45 1.20 2.27 .55 .55 .48 .61
6 2.82 2.82 2.30 2.70 .80 .80 .71 .85
7 3.60 3.60 2.96 1.05 1.05 .92
8 1.18
9

10
Form Ratio Tunnel Angle (degrees)

0 1.0 1.0 1.0 1.0
1 1.2 0.8 1.0 1.7 12 12 12 25
2 1.5 1.3 1.9 2.4 18 20 12 25
3 2.0 2.0 2.3 2.4 18 19 18 28
4 2.2 2.3 2.2 2.8 27 30 18 38
5 2.8 2.6 2.5 3.7 32 33 24 50
6 3.5 3.5 3.2 3.2 40 34 33
7 3.4 3.4 3.2 36
8
9

—

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1503 1504 1505 1506

0 .010 .015 .010 .015
1 .015 .012 .012 .017 9 12 11 11
2 .018 .015 .014 .025 12 17 15 18
3 .024 .025 .017 .034 16 18 19 20
4 .029 .028 .023 .039 20 22 21 22
5 .055 .034 .028 .042 23 26 25 26
6 .058 .039 .036 .047 28 27 —
7 .062 .047 .042 29 —
8 .047 —
9
10
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No. 56. Measurements of Triticites ohioensis Thompson

SPECIMEN UA-1507 UA-1508 UA-1509 UA-1510
LENGTH (mm) 9.64 10.15 7.80 7.74
WIDTH (mm) 2.45 2.21 1.90 1.88
PROLOCULUS (mu) 168x126 126x84 118 150
Volu Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1507 1508 1509 1510 1507 1508 1509 1510
0 .08 .06 .06 .07 .06 .04 .06 .07
1 .15 .12 .14 .18 .08 .07 .07 .08
2 .31 .21 .29 .38 .14 .10 .11 .13
3 .56 .35 .53 .60 .24 ‘ .16 .18 .18
4 .98 .76 .88 1.07 .38 .24 .29 .29
5 2.36 1.80 1.83 1.83 .63 .39 .47 .48
6 3.85 2.70 2.82 2.96 .98 .57 .72 .71
7 4.89 4.11 3.91 2.90 1.30 .88 1.03 .98
8 5.15 1.18
9
10

Form Ratio Tunnel Angle (degrees)
0 1.3 1.5 1.0 1.0
1 1.9 1.7 2.0 2.2 18 —— 25 28
2 2.2 2.1 2.6 2.9 20 25 28 37
3 2.3 2.2 2.9 3.3 42 29 32 50
4 2.6 3.2 3.0 3.7 57 42 60 65
5 3.7 4.6 3.9 3.8 69 65 65 55
6 3.9 4.7 3.9 4.2 —— 67 75 60
7 3.8 4.7 3.8 4.0 —
8 4.4 -
9

10
Wall Thickness (microns) Septal Count

UA- UA- UA- UA-
1511 1512 1513 1514

0 .015 .010 .008 .010
1 .010 .010 .010 .010 10 12 9 11
2 .025 .013 .013 .015 14 13 18 18
3 .030 .015 .016 .020 19 21 21 22
4 .039 .025 .025 .025 22 21 22 25
5 .060 .031 .042 .030 19 25 20 24
6 .050 .050 .055 .050 27 — •— —
7 .045 .055 .060 .048 —
8n .046

10
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No. 57. Measurements of Triticites whetstonensis Ross and Tyrrell

SPECIMEN UA-1515 UA-1516 UA-1517 UA-1518
LENGTH (mm) 6.95 8.23 5.78 7.00
WIDTH (mm) 2.85 3.37 2.08 3.34
PROLOCULUS (mu) 150x100 84 84 168
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1515 1516 1517 1518 1515 1516 1517 1518
0 .07 .04 .04 .08 .05 .04 .04 .08
1 .23 .10 .15 .17 .13 .08 .10 .11
2 .42 .21 .29 .37 .23 .14 .19 .25
3 .64 .36 .55 .63 .36 .24 .23 .39
4 1.07 .84 1.05 1.01 .60 .41 .55 .61
5 2.08 1.51 1.83 1.68 .92 .62 .89 .88
6 3.47 2.46 2.87 2.44 1.32 1.03 1.09 1.22
7 3.29 3.60 1.41 1.47
8 4.11 1.85
9
10

Form Ratio Tunnel Angle (degrees)
0 1.5 1.0 1.0 1.0
1 1.8 1.2 1.5 1.5 15 15 15 15
2 1.8 1.5 1.5 1.5 24 17 24 15
3 1.8 2.0 1.7 1.6 26 24 30 22
4 1.8 2.4 1.9 1.7 30 30 43 32
5 2.3 2.4 2.1 1.9 42 35 44 37
6 2.6 2.3 ’ 2.6 2.0 45 44
7 2.2 2.4 50
8 2.2
9

10
Wall Thicknessi (microns) Septal Count

UA- UA- UA- UA-
1519 1520 1521 1522

0 .010 .010 .012 .020
1 .012 .015 .015 .017 11 12 7 7
2 .015 .020 .025 .050 14 16 12 12
3 .025 .023 .034 .057 18 18 15 15
4 .060 .029 .060 .068 20 20 19 19
5 .076 .042 .068 .071 22 23 24 22
6 .076 .068 .076 .076 22 23 24 21
7 .076 .070 ——
8q .084

10
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No. 58. Measurements of Triticites n. sp, A

SPECIMEN UA-1523 UA-1524 UA-1525 UA-1526
LENGTH (m) 6.95 7.15 5.50 6.43
WIDTH (mm) 2.33 2.30 1.83 2.00
PROLOCULUS (mu) 110 126 118 110
Volu- Half Length (mm) Radius Vector (mm)
tion UA- UA- UA- UA- UA- UA- UA- UA-

1523 1524 1525 1526 1523 1524 1525 1526
0 .05 .06 .06 .05 .05 .06 .06 .05
1 .11 .13 .13 .11 .11 .11 .09 .09
2 .21 .34 .29 .21 .18 .17 .18 .14
3 .34 .63 .55 .50 .25 .26 .27 .24
4 .55 1.26 .82 .76 .36 .41 .41 .35
5 1.30 2.05 1.67 1.39 .55 .64 .67 .51
6 2.82 3.47 2.80 2.57 .83 .91 .94 .71
7
8

3.62 3.73 3.26 1.22 1.16 1.03

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0 —— — — ——
1 1.0 . 1.2 1.4 1.2 11 17 14 14
2 1.2 2.0 1.6 1.5 13 17 13 17
3 1.4 2.4 2.0 2.1 14 26 17 25
4 1.5 3.1 2.0 2.2 23 35 21 41
5 2.4 3.2 2.5 2.7 36 42 36 42
6 3.4 3.8 3.0 3.6 50 51 48
7
8

3.0 3.2 3.2

9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1527 1528 1529 1530

0 .015 .015 — — .015
1 .012 .013 .015 .013 10- — 9 11
2 .017 .022 .025 .015 13 15 16 18
3 .021 .025 .030 .025 17 15 21 20
4 .026 .030 .035 .032 21 23 21 23
5 .054 .042 .071 .039 21 25 24 23
6 .058 .056 .060 .061 26 — 33 —
7 .063 .062 .052 — —
8
9

10
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No. 59. Measurements of Triticites n. sp. B

SPECIMEN UA-1531 UA-1532 UA-1533 UA-1534
LENGTH (ma) 5.53 5.40 6.05 5.93
WIDTH (mm) 2.14 2.50 2.14 2.14
PROLOCULUS (mu) 176 134 168 176
Volu- Half Length (mm) Radius Vector (mm)
tlon UA- UA- UA- UA- UA- UA- UA- UA-

1531 1532 1533 1534 1531 1532 1533 1534
0 .09 .07 .08 .09 .09 .07 .08 .09
1 .19 . .15 .15 .25 .14 .13 .09 .12
2 .39 .25 .38 .40 .24 .21 .20 .19
3 .57 .42 .64 .82 .38 .23 .34 .30
4 .99 .84 1.01 1.26 .56 .52 .50 .49 •
5 1.64 1.26 1.68 1.89 .81 .76 .72 .71
6 2.82 2.14 2.40 3.08 1.09 1.08 1.01 .97
7
8

3.08

9
10

Fora Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 1.5 1.2 1.7 2.1 16 12 13 19
2 1.6 1.2 1.9 2.1 19 16 15 21
3 1.5 1.3 1.9 2.7 23 17 17 16
4 1.8 1.6 2.0 2.6 27 19 24 33
5 2.0 1.7 2.3 2.7 28 27 42 37
6 2.6 2.0 2.4 3.2
7
8 
9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1535 1536 1537 1538

0 .015 .015 .017 .017
1 .015 .015 .017 .008 13 9 8 10
2 .025 .022 .020 .008 15 16 13 15
3 .040 .029 .025 .034 18 20 17 16
4 .045 .036 .042 .042 22 21 19 19
5 .051 .045 .042 .050 24 22 23 27
6 .060 .050 .050 .060 29 25 —— 26
7 mmmm 32 25
8
9

10
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No. 60. Measurements of Triticites n. sp, C

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA.-1539
8.41
2.40
210

UA-1540
9.70
2.44
168

UA-1541
6.75
2.04
176

UA-1542
6.30
1.96
162

Volu- Half Length (mm) Radius Vector (mm)
tlon UA- UA- UA- UA- UA- UA- UA- UA-

1539 1540 1541 1542 1539 • 1540 1541 1542
0 .10 .08 .09 .08 .10 .08 .09 .08
1 .22 .21 .18 .28 .16 .14 .13 .16
2 .38 .42 .36 .50 .25 .21 .25 .24
3 .59 .74 .67 .77 .36 .34 .39 .37
4 .97 1.26 1.34 1.26 .52 .50 .58 .55
5 . 2.05 3.08 2.44 2.31 .71 .78 .81 .78
6 2.96 3.98 3.47 3.21 .95 1.00 1.03 1.01
7
8

4.24 5.00 1.24 1.25

9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 1.4 1.5 1.4 1.7 20 15 18 17
2 1.5 2.0 1.5 2.1 23 18 27 24
3 1.6 2.2 1.7 2.1 32 23 30 27
4 1.9 2.5 2.3 2.3 42 32 38 42
5 2.9 3.9 3.0 3.0 61 41 56 65
6 3.1 4.0 3.4 3.2 — — 45
7
8

3.4 4.0

9
10

Wall Thickness (microns) Septal Count
UA- UA- UA- UA-
1543 1544 1545 1546

0 .015 .015 .015 .012
1 .015 .020 .020 .015 12 10 9 11
2 .025 .025 .032 .025 17 16 16 16
3 .042 .031 .051 .037 20 19 18 19
4 .050 .040 .063 .050 21 20 18 20
5 .076 .051 .075 .064 22 22 18 19
6 .082 .068 .084 .074 — 22 — 20
7 .088 .074 —
8
9

10
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No. 61. Measurements of Triticites n. sp. D

SPECIMEN 
LENGTH (mm) 
WIDTH (mm) 
PROLOCULUS (mu)

UA-1547
2.40
1.22
100

UA-1548
2.14
1.30

84

UA-1549
2.15
1.07
106

UA-1550
2.24
1.00
110

Volu- Half Length (mm) Radius Vector (mm)
tion UA-

1547
UA-
1548

UA-
1549

UA-
1550

UA-
1547

UA- UA-
1548 1549

UA-
1550

0 .05 .04 .05 .05 .05 .04 .05 .05
1 .08 .08 .13 .15 .08 .06 .10 .09
2 .18 .15 .28 .26 . .13 .12 .15 .14
3 .34 .29 .54 .44 .22 .21 .24 .24
4 .55 .43 .83 .78 .33 .32 .38 .36
5 .86 .67 1.15 1.15 .48 .49 .58 .54
6 1.26 1.05 .82 .74
7
8 
9
10

Form Ratio Tunnel Angle (degrees)
0 1.0 1.0 1.0 1.0
1 1.0 1.3 1.7 1.7 14 15 15 15
2 1.4 1.2 1.9 1.9 16 17 22 21
3 1.5 1.4 2.2 1.8 17 18 27 27
4 1.7 1.3 2.2 2.1 21 20 35 32
5 1.8 1.4 2.0 2.1 40 29
6 1.5 1.4
7
8
9

10
Wall Thicknessi (microns) Septal Count

UA- UA- UA- UA-
1551 1552 1553 1554

0 .008 .008 .012 .010
1 .010 .010 .017 .017 7 7 8 8
2 .015 .015 .022 .022 11 11 14 14
3 .021 .021 .026 .034 15 15 17 16
4 .030 .027 .031 .045 17 22 24 17
5 .046 .048 .052 .052 18 23 18
6 .048 .050
7
8 
9
10



APPENDIX B

MEASURED SECTION AND DETAILED LOCATIONS 

OF FUSULINID-BEARING HORIZONS

The following is a two-part composite section of the Horquilla 

Limestone in the Gunnison Hills, Cochise County. The base of the upper 

member is located 1,620 feet due north of the center of sec. 4, T. 16 S., 

R. 23 E.; and the top is located 2,464 feet N. 35° E. from the center of 

sec. 4, T. 16 S., R. 23 E., Cochise County.

Unit Thickness
No. 'Bed Total

Pennsylvanian

Virgilian Series

Earn Formation

113 Sandstone, calcareous, pale red (10R 6/2) and 
light brownish gray (5YR 6/1), weathers light 
gray (N7) and very pale red (10R 7/2); coarse 
grained, rounded; thin to very thin-bedded, 
slope former, mostly covered, especially at top . . . .  8

Horquilla Limestone

Strike N. 30° W., Dip 45° NE.

112 covered s l o p e ............................. ............  11 1258
111 Silty biomicrudite, medium dark gray (N4), weath

ers medium gray (N6); silt weathers light gray
ish orange (10YR 8/4) and very light yellowish 
brown (10YR 7/2); contains brachiopods, crinoid 
debris and Triticites cullomensis. Triticites sp.
indet.; thin-bedded, ledge former, .....................  2 1247

110 Covered slope ................. ........................  10 1245
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Unit 
No.

229

109 Packed biomicrudite, locally sparitic, intra- 
clastic near top, medium gray (N5). and light 
brownish gray (SYR 6/1), weathers medium light 
gray (N6); ferruginous silt stringers at top 
weather light red (SR 6/6) to grayish orange 
(10R 7/4); contains brachiopods, horn corals, 
syringoporid coral, Triticites coronadoensis,
Triticites n. sp. C, Triticites sp. indet., 
and Schubertella; thin-bedded, ledge former . .

108 Poorly winnowed biosparrudite, very light brown
ish gray (SYR 7/1), weathers same and light gray 
(N7); chert nodules weather light reddish brown 
(10R 6/4); contains abundant syringoporid coral, 
brachiopods, and horn corals in very pale orange 
(10YR 8/2) weathering zone in upper 5 feet; thin- 
bedded, ledge former...................................  18 1221

Strike N. 30° W., Dip 50* NE.

107 Silty, ferruginous micrite, medium dark gray (N4), 
weathers medium dark gray (N4), medium light gray 
(N6) and very pale red (10R 7/2); thin-bedded,
ledge former...........................................  7 1203

106 Sparse biomicrudite, medium gray (NS), weathers 
medium light gray (N6) and light gray (N7); silt 
weathers moderate orange pink (SYR 8/4) in lower 
5 feet and light grayish orange (10YR 8/4) in up
per 5 feet; chert scattered throughout weathers 
moderate reddish orange (10R 6/6); contains large 
horn corals, brachiopods, Aulopora, crinoid debris.
and Triticites sp. indet.; thin-bedded,, slope
former............................. .............. .. 35 1196

105 Micrite, moderate pale red (SR 7/2), weathers 
grayish pink (SR 8/2); abundant chert weathers 
pale reddish brown (10R 5/4); thin-bedded, slope 
former  .............................................  7 1161

104 Covered bench . . . . .  ..................... . . . . .  16 1154

103 Micrite, locally sparitic, mottled medium gray 
(NS) and light red (SR 6/4), weathers light 
gray (N7) and light pink (SR 8/4); silt string
ers throughout weather light grayish orange 
(10YR 8/4); thin-bedded ledge former . . . . .

Thickness 
Bed Total

14 1235

16 1138
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102 Packed biomicrudite to unsorted biosparrudite, 
light gray (N7) and very light brownish gray 
(SYR 7/1, weathers same; contains Triticites 
coronadoensis. Triticites cf. T. mediocris an- 
gustus, Triticites n. sp. D, and Schubertella;

Unit Thickness
No« Bed Total

thin-bedded, ledge f o r m e r ........ ....................  12 1122

101 Covered b e n c h .........................................  15 1110

100 Sandstone, calcareous, medium gray (NS), weathers 
light grayish orange (10YR 8/4) in lower part and 
dark brownish gray (SYR 3/1) in upper part; coarse 
grained, rounded; a 6-inch cross-bedded zone occurs
in middle; thin-bedded, slope former ........  ........  2 1095

99 Covered s l o p e .........................................  23 1093

98 Silts tone, yellowish brown (10YR 6/4), weathers 
yellowish orange (10YR 7/6); thin-bedded, ledge
former............................................... .. 4 1070

97 Ferruginous unsorted biosparrudite, very light 
brownish gray (SYR 7/1) and pale red (SR 6/2), 
weathers same and very pale orange (10YR 8/2); 
contains brachiopods, abundant phylloid green 
algae, Triticites whetstonensis, and Triticites
sp. indet.; thin-bedded ledge and slope former ........  16 1066

96 Packed biomicrudite to unsorted biosparrudite,
locally micritic, medium light gray (N6) and mod
erate brownish gray (SYR 5/1), weathers light 
gray (N7) and very light brownish gray (SYR 7/1); 
a few chert and silt stringers weather light 
brown (SYR 5/6); contains brachiopods, horn cor
als (large horn corals in lower part), Triticites 
acutuloides, T. whets tonensis, and Schubertella;
thin-bedded, ledge former .............................  30 1050

95 Covered bench . . . . . . . . . .  ..................... 5 1020

94 Micrite, medium dark gray (N4), weathers medium 
gray (NS) and pinkish gray (SYR 8/1); numerous 
small chert nodules weather light reddish brown
(10R 6/4); thin-bedded, ledge former ................... 5 1015

Strike N. 30° W., Dip 45° NE.

93 Covered s l o p e .......... ..............................  20 1010
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Unit
No.

Thickness 
Bed Total

92 Silty, ferruginous, poorly winnowed biospar- 
rudite, locally dolomitic, dark brownish gray 
(SYR 3/1), weathers same and very light yellow
ish brown (10YR 7/2); contains crinoid debris,
Triticites sp. indet., Schubertella, and Staf-
fella; thin-bedded, ledge former . . .  ..........  . . .  3 990

91 Mostly covered slope with scattered exposures of 
recrystallized limestone, dark brownish gray 
(SYR 3/1), weathers moderate brownish gray
(SYR 5/1); thin-bedded, slope former ,.J ........ .. 17 987

90 Silty, dolomitic, unsorted biosparrudite, locally 
micritic, medium light gray (N6) and moderate 
brownish gray (SYR 5/1), weathers medium light 
gray (N6) and light gray (N7); silt throughout 
weathers very light brownish gray (SYR 7/1); dolo
mitic in upper 2 feet, weathers light grayish or
ange (10YR 8/4); sparse chert weathers light 
brown (SYR 5/6); contains brachiopods, crinoid 
debris, and poorly preserved Triticites sp. indet.; 
thin-bedded, ledge and slope former ................... 25 970

89 Packed biomicrudite, locally sparitic, medium dark 
gray (N4) and medium gray (NS), weathers medium 
light gray (N6) and light gray (N7); chert nod
ules at top weather light brown (SYR 5/6) and very 
light gray (N8); contains brachiopods, crinoid de
bris, bryozoans, Triticites n. sp. C, Triticites 
sp. indet., Millerella, Schubertella, and Staf-
fella; thin-bedded, ledge former . . . . . . . . . . . .  21 945

Missourian Series

88 Covered s l o p e .........................................  8 924

87 Fusulinid biomicrudite, locally sparitic, medium 
dark gray (N4), weathers medium gray (NS) and med
ium light gray (N6); fetid odor; contains brachio
pods, gastropods, crinoid stems, Triticites cf. T. 
celebroides, T. collus, Triticites cf. T. irregu
laris , T. newelli, T. ohioensis, Triticites n. sp.
A, Triticites n. sp, B, Triticites sp. indet.,
Frumentella.and Millerella; near the top is a 3- to 
12-inch Multithecopora zone, a good marker unit 
throughout the Gunnison Hills; thin-bedded, ledge 
former . . ..................................... 10 916
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Unit
No.

Thickness
Bed Total

86 Covered bench 8 906
85 Sparse biomicrudite, locally sparitic, medium 

gray (N5) and moderate brownish gray (SYR 5/1), 
weathers medium light gray (N6) and moderate 
olive gray (5Y 5/1); chert nodules throughout 
weather grayish orange pink (SYR 7/2) and light 
brown (SYR 5/6); contains brachiopods and crinoid
debris; thin-bedded, ledge former ..................... 20 898

83 Packed biomicrudite, moderate brownish gray
(5YR 5/1), weathers medium light gray (N6) and 
very pale orange (10YR 8/2); abundant chert 
throughout weathers grayish orange pink (SYR 7/2) 
and moderate light brown (SYR 5/4); contains 
Triticites celebroides and Triticites cf• T.
celebroides; thin-bedded, ledge former ..........  . . .  4 868

82 Covered slope ..................... ....................  18 864

81 Fossiliferous micrudite, medium gray (N5), mod
erate brownish gray (SYR 5/1) and very light 
yellowish brown (10YR 7/2), weathers light gray 
(N7); chert nodules throughout weather grayish 
orange (10YR 7/4); contains a few brachiopods
and crinoid debris; thin-bedded, ledge former ........  10 846

80 Poorly winnowed biosparrudite, very light yel
lowish brown (10YR 7/2),' weathers light gray (N7), 
very light gray (N8) and very pale orange 
(10YR 8/2); chert nodules weather light brown 
(5YR 5/6) and yellowish orange (10YR 7/6); 
contains abundant brachiopods in upper foot 
with Triticites cf. T. irregularis, Triticites 
sp. indet., and Staffella; thin-bedded, ledge
former, similar in appearance to unit 72 ............... 3 836

79 Recrystallized limestone, medium gray (N5) , weath
ers light medium gray (N6) and very pale orange 
(10YR 8/2); coarsely crystalline; thin-bedded, 
ledge former ............... . . . . . . . . .

Strike N. 30° W., Dip 35° NE

84 Covered slope 10 878

3 833
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• Thickness
No?—  Bed Total
78 Dolomite, fine grained, moderate olive gray 

(5Y 5/1), weathers grayish orange (10YR 7/4);
thin-bedded, slope f o r m e r .......... ' ^ g^Q

77 Micrite, light brownish gray (SYR 6/1), weathers 
very light brownish gray (SYR 7/1); fetid odor; 
chert weathers light brown (SYR 5/6); thin-bedded, 
ledge former, covered at t o p ....................... 9 824

76 Dolomicrite, arenaceous, moderate brownish gray 
(SYR 5/1) and moderate olive gray (5Y 5/1), 
weathers light reddish orange (10YR 7/6) and very 
light yellowish brown (10YR 7/2); thin-bedded,
ledge and slope former, partly covered ................. 10 815

75 Sparse bionierudite, locally sparitic, moderate 
brownish gray (SYR 5/1) and medium light gray 
(N6), weathers medium light gray (N6) and light 
gray (N7); silt stringers weather moderate or
ange pink (SYR 8/4); upper 8 feet is a micrite, 
light pink (5R 8/4), weathers same; large chert 
lenses near top weather grayish red (10R 4/2) 
and pale red (10R 6/2); contains a few brach- 
iopods, crinoid debris, Triticites ohioensis.
Triticites sp. indet., Eostaffella. Frumentella.
and Schubertella; thin-bedded, ledge former . . . . . .  40 805

74 Poorly winnowed biosparrudite, moderate brownish 
gray (SYR 5/1), weathers medium light gray (N6); 
silt stringers weather very pale orange (10YR 8/2); 
a few small chert nodules weather very light brown 
(SYR 7/4); contains brachiopods, crinoid stems, 
syringoporid coral, and Frumentella: thin-bedded, 
slope former, partly covered ...........................  15 755

73 Sparse biomierudite becomes a recrystallized 
limestone in upper 5 feet, medium gray (N5) to 
light gray (N7), weathers medium light gray 
(N6) and light gray (N7); abundant chert 
throughout lower half weathers light grayish 
orange (10YR 8/4) and moderate reddish brown 
(10R 4/6); biopelletal hash in upper 3 feet 
weathers pale brown (5YR 6/6); contains brach
iopods and crinoid debris; thin-bedded in lower
part, ledge former................................... .. 26 750

Desmoinesian Series



Unit 
No.
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Thickness 
Bed Total

The remaining units comprise the lower member of the Horquilla Limestone. 

The base of the lower member is 475 feet west of the center of sec. 4, T. 

16 S., R. 23 E., and the top of the member is 200 feet east of the cen

ter of sec. 4, T. 16 S., R. 23 E., Cochise Quadrangle. Units 72 through 

56 are located along the crest forming the highest peak of the Gunnison . 

Hills.

Strike N. 20° W., Dip 35° NE.

72 Dolomicrite, varve-like in basal 2 feet, medium 
light gray (N6), weathers light gray (N7) and 
very pale orange (10YR 8/2); upper foot is med
ium dark gray (N4), weathers light olive gray 
(5Y 6/1), with small chert nodules that weather 
light brown (5YR 5/6); thin chert band in mid
dle weathers pale red (1QR 6/2); thin-bedded, 
prominent lithologic marker bed exposed
throughout the Gunnison Hills ......................... 3 724

71 Micrite, moderate brownish gray (5YR 5/1), weath
ers light gray (N7); scattered chert throughout 
weathers very light brownish gray (SYR 7/1); silt 
in upper 3 feet weathers very pale orange 
(10YR 8/2); thin-bedded, becomes very thin-bedded 
in upper part, slope former, partly covered ..........  13 721

70 Sparse biomicrudite, locally sparitic, medium 
dark gray (N4), weathers medium gray (N5) to 
light gray (N7); becomes a biosparrudite in upper 
3 feet, medium light gray (N6), weathers same; 
sparse chert nodules weather pale brown (SYR 6/6) 
and medium dark gray (N4); contains brachiopods, 
bryozoans, crinoid stems, and Staffella; thin-
bedded, ledge former . . . . .  ........  . . . . . . . .  20 708

69 Sandstone, very slightly calcareous, pale yellow- 
•ish brown (10YR 6/2), weathers moderate yellowish 
brown (10YR 5/4); coarse grained, rounded; thin- 
bedded, slope former . . . . . . . . . . . . . . 3 688
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68

67

66

65

64

63

Unit
No.

Dolomicrite, medium gray (N5) to moderate brown
ish gray (SYR 5/1), weathers very light olive 
gray (5Y 7/1) and light gray (N7); silty in upper 
foot; thin-bedded becomes very thin-bedded at top, 
slope former ............................... '........... 5 685

Pelletiferous biosparrudite, moderate brownish 
gray (SYR 5/1), weathers light gray (N7) in low
er three feet; locally micritic in upper part, 
moderate brownish gray (SYR 5/1) to medium gray 
(N5), weathers medium light gray (N6) to light 
gray (N7); abundant chert stringers and nodules 
in upper part weather grayish orange (10YR 7/4) 
to very pale orange (10YR 8/2); contains brach- 
iopods, horn corals, crinoid debris, and Pris- 
mopora, one foot from top is a 3-inch thick 
syringoporid coral and horn coral zone; thin-
bedded, ledge former .................................... 15 680

Sparse biomicrudite, moderate brownish gray 
(SYR 5/1), weathers light gray (N7); contains 
brachiopods and crinoid fragments; thin-bedded.

Thickness
Bed Total

mostly slope f o r m e r .............. .................... ' 10 665

Dolomicrite, medium dark gray (N4), weathers 
grayish orange (10YR 7/4); thin-bedded, slope
former ..................................................  8 655

Silty biosparrudite, medium dark gray (N4), 
weathers light gray (N7) to pale yellowish brown 
(10YR 6/2); contains brachiopods, bryozoans, and
crinoid stems; thin-bedded, slope former ............  . 2 647

Poorly winnowed biosparrudite, becomes a micrite 
in middle, medium dark gray (N4) and moderate 
brownish gray (SYR 5/1) at top, weathers light 
gray(N7) and very light bluish gray (5B 8/1); 
scattered small chert nodules weather moderate 
brown (SYR 4/4) to moderate orange pink 
(SYR 8/4); contains brachiopods, horn corals, 
bryozoans, and crinoid fragments; thin-bedded, 
forms a series of 2-foot ledges and covered 
intervals; Gunnison Hills U.S.G.S.bench mark 
is 2 feet above base, and wooden monument is
10 feet above b a s e ......................... ........... 19 645
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Unit
No.

62 Packed biomierudite to unsorted biosparrudite, 
lower half medium dark gray (N4), upper half 
moderate brownish gray (SYR 5/1), both weather 
light gray (N7); chert and silt nodules mostly 
in upper part weather pale brown (SYR 6/6) and 
moderate orange pink (SYR 8/4); contains brach- 
iopods, small gastropods, horn corals, crinoid 
debris, especially in basal foot, Beedeina sp. 
indet., Plectofusulina, and Staffella; thin- 
bedded, ledge former .........................

61 Dolomicrite, medium dark gray (N4), weathers 
light brownish gray (5Y 6/1); thin-bedded,
slope former ............................................  5 612

60 Silty dolomicrite, moderate brownish gray
(SYR 5/1), weathers yellowish orange (10YR 7/6); 
chert throughout weathers moderate brown
(SYR 3/4); thin-bedded, slope former ........ ..........  10 607

59 Sparse biomicrudite, medium dark gray (N4),
weathers light gray (N7), and very light bluish 
gray (SB 8/1); large chert nodules in lower half 
weather medium dark gray (N4) and light brown 
(SYR 5/6); large silt nodules at top weather 
pale brown (SYR 5/2) and light brown (SYR 6/4); 
contains abundant crinoid debris at top, horn 
corals, and bryozoans; thin-bedded, prominent
ledge former near top of Gunnison Hills main peak . . .  13 597

58 Unsorted biosparrudite, medium dark gray (N4), 
weathers light gray (N7) and very pale orange 
(10YR 8/2), intercalated with thin micrite lay
ers , medium dark gray (N4), weathers medium 
light gray (N6); contains mostly crinoid debris, 
with brachiopods, bryozoans, and horn corals;
thin-bedded slope former, mostly covered ..........  . .  10 584

57 Intraclast-bearing pelletiferous biosparrudite, 
medium dark gray (N4), weathers medium light 
gray (N6); contains brachiopods, crinoid frag
ments, Beedeina sp. indet., Plectofusulina, and 
Staffella; thin-bedded ledge former ........

Thickness 
Bed Total

696

2 574
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Unit
No.

56 Silty dolomicrite, medium gray (N5) and moderate 
brownish gray (SYR 5/1), weathers yellowish brown 
(10YR 6/4) to light grayish orange (10YR 8/4) in 
lower part, and light gray (N7) in upper part; 
very thin-bedded to laminated, slope former . .

Thickness
Bed Total

15 572

Shifted traverse 300 feet north along strike.

Strike N. 20° W., Dip 30° NE.

55 Silty, dolomitic, sparse biomicrudite, medium
dark gray (N4) to medium light gray (N6), weathers 
medium light gray (N6) and light gray (N7); small 
chert nodules and stringers scattered throughout 
weather moderate reddish brown (10R 4/6); silt 
stringers weather light grayish orange (10YR 8/4); 
upper 2 feet contain chert nodules up to 5 feet 
long and 2 feet wide that show liesegang structure 
and weather very light bluish gray (5B 8/1) and 
grayish orange (10YR 8/4); fetid odor; contains 
brachiopods, crinoid fragments, horn corals, 
Beedeina acme, Beedeina cf. IS. illinoisensis, 
Beedeina n. sp. G, Beedeina sp. indet., Fru- 
mentella, and Plectofusulina; thin-bedded, ledge
former, lithologic marker bed ......................... 11 557

54 Covered s l o p e ................................. .. . . . 6 546

53 Sparse biomicrudite, medium dark gray (N4), weath
ers light gray (N6); silt stringers weather light 
grayish orange (10YR 8/4); chert stringers in up
per part weather medium dark gray (N4); contains 
brachiopods, horn corals, bryozoans, Beedeina cf.
2* mysticensis,. and Beedeina sp. indet.; thin-
bedded, ledge former...................................  8 540

52 Mostly covered slope with dolomitized, intraclast
bearing, sparse biomicrudites, and recrystallized 
limestones, medium dark gray (N4) to medium light 
gray (N6), weathers medium gray (N5) to light 
gray (N7); a few silty beds weather very pale or
ange (10YR 8/2); contains brachiopods, horn corals, 
abundant crinoid debris in lower beds, Beedeina 
lonsdalensis, Beedeina cf. B. megista, Wedekindel- 
lina sp. indet., Frumentella, and Plectofusulina; 
thin-bedded  .......... ..........................  49 532
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51 Poorly winnowed biosparrudite, medium gray (N5) 
and medium light gray (N6) , weathers medium light 
gray (N6) and light gray (N7), becomes a micrite 
in upper 3 feet, medium dark gray (N4), weathers 
medium light gray (N6); chert lenses in basal 
3 feet weather moderate reddish brown (10R 4/4), 
overlain by 1-foot silty hash zone weathering 
very light brown (SYR 7/4); contains a few 
brachiopods and crinoid debris; thin-bedded.

Unit Thickness
No. Bed Total

mostly slope f o r m e r ...................................  15 483

50 Covered slope . . •.....................................  8 468

49 Unsorted biosparrudite, medium dark gray (N4) 
and medium gray (N5) , weathers same, encrinite 
at base weathers medium dark gray (N4); lentic
ular chert nodules throughout weather dark gray 
(N3) and moderate light brown (SYR 5/4); large, 
lenticular silty hash zones at top weather mod
erate grayish brown (SYR 4/2); contains few 
brachiopods and crinoid debris; thin-bedded, 
partly covered in lower part, ledge former in
upper h a l f ............................. ................  20 460

Shifted traverse 200 feet north along strike.

48 Sparse micrudite, locally sparitic, medium 
gray (N5), weathers medium light gray (N6), 
light gray (N7) and light yellowish gray 
(5Y 9/1); large chert nodules throughout 
weather medium dark gray (N4), light gray
ish blue (5PB 6/2) and light brown (SYR 5/6); 
contains bryozoans, echinoid spines, and 
Beedeina sp. indet.;.thin-bedded, forms prom
inent ledge near top of Gunnison Hills ridge 15 440
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Unit
No.-
47 Packed bioiaicrudite, locally sparitic, slightly 

silty, and dolomitic, medium dark gray (N4) and 
medium gray (N5), weathers medium light gray (N6) 
and very light bluish gray (5B 8/1); chert in 
lower part weathers dark gray (N3); fetid odor: 
contains brachiopods, horn corals, crinoid debris 
and stems, very abundant Komia, Beedeina bowiensis, 
Beedeina cf. j3. erugata, B̂. lonsdalensis, B̂. me- 
gista, Beedeina cf. j3. mcgista, Beedeina n. sp. E, 
Beedeina n. sp. F, Wedekindellina ellipsoides, 
Wedekindellina cf. VJ. ellipsoides, tV. euthysepta, 
Wedekindellina n. sp. B, Fusulinella? sp. indet., 
Frumentella, Plectofusulina, and Staffella; thin- 
bedded, mostly slope former except in lower part . . . .

46 Covered slope ...........................................

45 Unsorted biosparrudite, locally micritic, medium 
gray (N5), weathers light gray (N7) to very light 
bluish gray (5B 8/1), basal foot is a fossilifer- 
ous micrudite, medium gray (N5), weathers very 
light bluish gray (5B 8/1); a 1 to 2-foot fossil- 
debris zone weathering yellowish brown (10YR 6/4), 
and showing concentric banding occurs in middle of 
unit; contains brachiopods, small gastropods, bryo- 
zoans, crinoid stems, echinoid spines, Komia, Bee
deina n. sp. B , Beedeina sp. indet., Wedekindellina 
sp. indet., and Staffella; thin-bedded, ledge 
former . ...............................................

Thickness 
Bed Total

16 425

4 409

6 405

44 Covered slope ............. .......................... .. . 11 399

43 Sparse biomicrudite, medium light gray (N6), 
weathers very light bluish gray (5B 8/1); chert
nodules at top weather light brown (SYR 5/6) 
and moderate brownish gray (SYR 5/1); contains 
brachiopods, bryozoans, large crinoid stems,
Beedeina n. sp. B, Eoschubertella, Plectofusu
lina, and Staffella; thin-bedded, ledge former . . . . .  6 388

42 Covered slope ........  . . . . . . . . . . . .  ........  6 382

41 Poorly winnowed biosparrudite, medium light
gray (N6), weathers light gray (N7); fetid odor; 
contains brachiopods and elliptical zones of 
silt and crinoid debris that weather grayish 
orange (10YR 7/4); thin-bedded, slope former . 2 374
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40 Covered s l o p e .........................................  10 374

Unit Thickness
No. Bed Total

Shifted traverse 350 feet south along strike to first gully north of 

Gunnison Hills * main peak spur, approximately along line dividing NW 

1/4 and SW 1/4 sec. 4, T. 16 S., R. 23 E., Cochise Quandrangle.

39 Fusulinid biomicrudite, locally sparitic, medium 
gray (N5), and medium light gray (N6), weathers 
medium gray (N5) and light gray (N7) , darker 
weathering occurs at base; large elongated chert 
nodules throughout weather pale reddish brown 
(10YR 5/4) and medium gray (N5) to bluish gray 
(5B 6/1), some chert shows liesegang structure; 
silt near base weathers very pale orange (10YR 8/2); 
contains brachiopods, horn corals, crinoid debris,
Beedeina bowiensis, B_. expedita, B̂. haworthi,
Beedeina n. sp. D, Beedeina sp. indet., Wedekindel- 
lina euthysepta, W. excentrica, Wedekindellina n. 
sp. C, Wedekindellina n. sp. D, Wedekindellina sp. 
indet., Fusulinella? n. sp. E. Fusulinella? sp. 
indet., Eoschubertella, Frumentella, Plectofusu- 
lina, and Pseudostaffella; thin to thick-bedded, 
partly covered at base; upper two thirds forms
prominent ledge near top of Gunnison Hills ridge . . . .  17 364

38 Fusulinid biosparrudite, micritic in lower part, 
medium dark gray (N4) and medium gray (N5), weath
ers medium light gray (N6) and light gray (N7); 
large chert nodules scattered throughout, some 
with liesegang rings, weather bluish gray (5B 6/1) 
and light brown (SYR 5/6); scattered silt string
ers in middle part weather very light gray (N8); 
contains brachiopods, crinoid debris, Beedeina 
bowiensis, ji. haworthi, Beedeina n. sp. B, Bee
deina n. sp. C, Beedeina sp. indet., Wedekindel
lina cabezasensis, W. euthysepta, W. henbesti,
Wedekindellina n. sp. C, Wedekindellina n. sp.
D, Wedekindellina sp. indet., Eowaeringella n. 
sp. A, Fusulinella? n. sp. E, Fusulinella? sp. 
indet., Plectofusulina, and Pseudostaffella; 
thin-bedded, prominent ledge former, covered at 
base and top ..................... '........... 27 347
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No.
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Thickness 
Bed Total

37 Packed biomicrudite, locally sparitic, medium 
dark gray (N4) and medium gray (N5), weathers 
medium gray (N5) and light gray (N7); silt 
stringers in lower 2 feet weather light gray
ish orange (10YR 8/4) and large silt nodules 
weather moderate yellowish brown (10YR 5/4); 
large chert nodules 5 to 15 feet above base 
weather bluish gray (5B 6/1) and medium dark 
gray (N4), overlain by a 10-foot chert zone 
that weathers grayish orange (10YR 7/4) and 
light grayish orange (10YR 8/4); contains 
brachiopods, horn corals, bryozoans, crinoid 
debris, abundant fusulinids in upper half,
Beedeina plattensis, J3. portalensis, Beedeina 
n. sp. B, Beedeina sp. indet., VJedekindellina • 
euthysepta, W. excentrica, W. henbesti, VJede
kindellina sp. indet., Plectofusulina, and 
Pseudostaffella; thick to thin-bedded, ledge
and slope former.......................................  35 320

36 Sparse biomicrudite, locally sparitic, dark gray 
(N3) and medium dark gray (N4), weathers light 
gray (N7) and light bluish gray (5B 7/1); scat
tered large chert nodules 11 feet above base 
weather moderate brownish gray (5YR 5/1), and 
large chert lenses in the upper 5 feet weather 
dark gray (N3) and medium light gray (N6); con
tains brachiopods, horn corals, crinoid debris,
Beedeina plattensis. Beedeina sp. indet., VJede
kindellina euthysepta. VJedekindellina sp. indet.,
Fusulinella? sp. indet., Eostaffella, Frumentella. 
and Plectofusulina; thin-bedded, ledge former in 
lower half, slope former in upper half, partly
covered at t o p .........................................  26 285

35 Micrite, medium gray (N5), weathers light gray 
(N7), intraclastic at bottom; thin-bedded, slope
former..........     5 259

34 Unsorted biosparrudite, medium dark gray (N4) 
weathers medium light gray (N6); contains 
brachiopods and crinoid debris; thin-bedded
slope former........................    7 254

33 Intrasparrudite, medium gray (N5), weathers
medium light gray (N6); intraclasts are micrite 
weathering light gray (N7); thin-bedded ledge 
former........ ............................ 3 247
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Unit Thickness
No« Bed Total
32 Silty dolomicrite, light gray (N7), weathers 

very light gray (N8) and very pale orange 
(10YR 8/2); scattered chert lenses in mid
dle weather very light bluish gray (5B 8/1); 
contains stringers of biosparite, which is 
mostly crinoid debris; thin-bedded, ledge
former; lithologic marker bed ......................... 9 244

31 Silty unsorted biosparrudite, medium gray (N5), 
weathers medium light gray (N6); a silty hash 
covers surface and weathers light grayish or
ange (10YR 8/4); fetid odor; contains brachio- 
pods, bryozoans, abundant very small gastropods, 
crinoid debris, Beedeina sp. indet., and Wede- 
kindellina euthysepta; thick-bedded, ledge
former.................................................  16 235

30 Packed biomicrudite, locally sparitic, medium 
dark gray (N4), weathers medium light gray (N6); 
pyrite cubes altered to iron oxides at base; 
thin chert stringers in middle weather dark 
gray (N3); fetid odor; contains brachiopods,
Beedeina rockymontana, Wedekindellina henbesti,
Fusulinella furnishi, and Plectofusulina; thin-
bedded, slope former...................................  7 219

29 Siltstone, very light olive gray (5Y 7/1) and 
medium dark gray (N4), weathers medium dark 
gray (N4), light gray (N7), and dark reddish 
brown (10R 3/4); contains pyrite cubes altered 
to iron oxides; very thin-bedded to laminated,
slope former........ ................................... 3 212

28 Sparse biomicrudite, mottled medium dark gray 
(N4) and medium light gray (H6), weathers same; 
silt stringers weather grayish orange (10YR 7/4); 
contains brachiopods, crinoid debris, Beedeina 
leei, Millerella, Plectofusulina, and Pseudo-
staffella; thin-bedded, ledge former ................  • 5 209

27 Silty micrite, medium gray (N5), weathers med
ium light gray (N6); numerous silty laminations 
especially in lower part, weather light grayish 
orange (10YR 8/4) and very light gray (N8); 
thin-bedded, slope former ............  , 13 204
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Unit
No.

26 Sparse biomicrite, lower part is medium dark 
gray (N4), weathers medium light gray (N6), 
becomes a biosparrudite in upper part, medium 
gray (N5), weathers medium light gray (N6), 
silt stringers weather light grayish orange 
(10YR 8/4); contains brachiopods, bryozoans, 
horn corals, crinoid debris, Beedeina leei,
Beedeina cf. 15. mutabilis, and Wedekindellina 
n. sp. B; thin-bedded, slope former ........

25 Micrite, medium dark gray (N4), weathers medium 
light gray (N6); abundant chert nodules with 
slight boudinage structure weather light brown 
(SYR 5/6) and very light bluish gray (5B 8/1); 
thick-bedded, ledge former, partly covered at 
top; lithologic marker b e d .............................  13 185

24 Sparse biomicrite in lower part, dark gray 
(N3) to medium gray (N5), weathers medium 
gray (N5) to light gray (N7) , becomes an un
sorted biosparrudite in upper 2 feet, medium 
gray (N5), weathers same; silt stringers 
weather grayish orange (10YR 7/4); contains 
brachiopods, crinoid debris, Beedeina sp. in- 
det., Wedekindellina sp. indet., and Plecto-
fusulina; thin-bedded slope former ..............  . . .  5 172

23 Micrite, medium dark gray (N4), weathers medium 
gray (N5) to very light gray (N8); silt in lower 
part weathers pale brown (SYR 7/4) and very pale 
orange (10YR 8/2); upper 5 feet contain numerous 
very fine sparite stringers that weather medium 
dark gray (N4); thin-bedded, slope former, part
ly covered at t o p .......... ..........................  19 167

22 Sparse biomicrudite, medium gray (N5), weathers 
medium dark gray (N4); silt disseminated through
out weathers pale yellowish orange (10YR 8/6); 
fetid odor, contains brachiopods and crinoid 
debris; thin-bedded, slope former ........

Thickness 
Bed Total

2 148
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Unit
No.

21

20

19

18

17

Thickness 
Bed Total

Sparse biomicrudite, locally micritic, especial
ly in upper part, medium dark gray (N4) and me
dium gray (N5), weathers medium gray (N5) and 
medium light gray (N6), mottled in upper part, 
weathers medium dark gray (N4) and light gray 
(N7); chert nodules in upper part weather light 
bluish gray (5B 8/1) and reddish brown (10R5/6); 
contains brachiopods, crinoid debris, Beedeina 
hayensis, Beedeina sp. indet., Wedekindellina n. 
sp. B, Wedekindellina sp. indet., Plectofusulina, 
and Pseudostaffella; thin-bedded, slope former
in lower part, ledge former in upper part .............. 11 146

Siltstone, light olive gray (5Y 6/1), weathers 
same and moderate light brown (SYR 5/4); con
tains pyrite cubes altered to iron oxides, a 
2-inch quartz vein runs vertically through the 
outcrop; thin-bedded at base, grades to thinly-
laminated at top, mostly slope f o r m e r ................. 9 135

Silty, poorly winnowed biosparite, moderate 
brownish gray (SYR 5/1), weathers medium gray 
(N5) and light grayish orange (10YR 8/4); con
tains brachiopods, crinoid debris, and Syring-
opora; thin-bedded ledge former . . . . . . . . . . . .  3 126

Siltstone, light olive gray (5Y 6/1), weathers 
same and moderate light brown (SYR 5/4); con
tains pyrite cubes altered to iron oxides;
very thin-bedded, slope former . « . . *  ............  . 6 123

Packed biomicrudite, locally sparitic, dark gray 
(N3) and medium dark gray (N4), weathers medium 
dark gray (N4) and medium gray (N5), darkest at 
base; silt stringers throughout weather yellow
ish orange (10YR 7/6); chert band 5 feet from 
top weathers very light bluish gray (5B 8/1), 
overlain by an 18-inch fossil and chert zone 
containing silicified fusulinids on weathered 
surface; fetid odor; contains brachiopods, horn 
corals, crinoid stems, Komia, Beedeina cedaren- 
sis, B̂. hayensis, Beedeina n. sp. A, Wedekin
dellina euthysepta, Wedekindellina n. sp. A,
Wedekindellina sp. indet., Fusulinella? n. sp. D,
Eoschubertella, Plectofusulina, and Pseudostaf- 
fella; thin-bedded, ledge former, lithologic 
marker bed . . .  ........................... 15 117
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No.
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16 Siltstone, pale olive (10Y 6/2) and reddish 
brown (10R 5/6), weathers same; contains py— 
rite cubes altered to iron oxides; very thin-
bedded, slope former...................................  1 102

15 Sparse biomicrudite, mottled medium dark gray 
(N4) to medium gray (N5), weathers medium gray 
(N5) to light gray (N7) ; large vertically- 
oriented chert nodules weather pale brown 
(SYR 6/6); contains brachiopods, horn corals,
bryozoans; thick-bedded, ledge former ..............  . 10 101

Derryan Series 1 foot below top of unit 14

14 Intraclast-bearing biosparrudite, mottled medium 
dark gray (N4) and medium gray (N5), weathers 
medium light gray (N6) and light gray (N7); lower 
half more fossiliferous with silt stringers that 
weather pale yellowish gray (5Y 8/2); upper half 
more intraclastic with large chert nodules that 
weather grayish orange pink (SYR 7/2); contains 
brachiopods, bryozoans, horn corals, crinoid 
stems, Chaetetes at top, Beedeina hayensis, Fusu- 
linella n. sp. C, Fusulinella sp. indet., and
Pseudostaffella; thick-bedded, ledge former ..........  11 91

13 Unsorted biosparrudite, locally micritic, medium 
gray (N5), weathers medium light gray (N6) and 
light gray (N7); lower half more fossiliferous 
with silt stringers that weather yellowish brown 
(10YR 6/4); scattered chert nodules in upper 
half weather light brown (SYR 6/4); contains 
brachiopods, bryozoans, crinoid stems, Komia,
Fusulinella devexa, FI. juncea, Fusulinella n. 
sp. C, Fusulinella sp. indet., and Eoschuber-
tella; thick-bedded, ledge former ................. . . 17 80

12 Siltstone, pale olive gray (5Y 6/2) and reddish 
brown (10R 5/6), weathers same; contains pyrite 
cubes altered to iron oxides; very thin-bedded, 
slope former.......... .

Thickness
Bed Total

1 63
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Unit
No.

11 Silty, poorly winnowed biosparrudite, medium 
dark gray (N4) to medium light gray (N6), 
weathers medium gray (N5) to light gray (N7); 
abundant silt in lower 5 feet weathers grayish 
orange.(10YR 7/4); scattered chert nodules in 
upper part weather moderate reddish brown 
(10YR 4/6), with few silt stringers that weath
er yellowish brown (10YR 6/4); fetid odor; con
tains brachiopods, bryozoans, horn corals, 
crinoid sterns, Komia, Fusulinella devexa, FI. 
iowensis, Fusulinella n. sp. A, Fusulinella n. 
sp. B, Fusulinella n. sp. C, Fusulinella sp. 
indet., and Pseudostaffella; thick-bedded 
ledge former............ ....................

10 Sparse biomierudite, medium dark gray (N4), 
weathers medium gray (N5); silt stringers in 
middle weather grayish orange (10YR 7/4); 
contains brachiopods, crinoid debris, Fusu
linella devexa, Fusulinella n. sp. A, Pro- 
fusulinella sp. indet., and Nankinella; thin- 
bedded, ledge former...................................  2 44

9 Lithosparrudite, medium gray (N5), weathers 
same and very light gray (N8); silty calcareous 
cement contains crinoid stems and pyrite cubes 
altered to iron oxides, weathers moderate or
ange pink (SYR 8/4); pebbles contain brachio
pods and bryozoans; thick-bedded, slope former ........  5 42

8 Poorly winnowed biosparrudite, light gray (N7), 
weathers very light gray (N8); silt at top weath
ers yellowish gray (5Y 8/1); contains few brach
iopods, crinoid debris, Fusulinella devexa, Pro- 
fusulinella sp. indet., Eoschubertella, Eostaf- 
fella, Nankinella, and Staffella; thin-bedded,
slope former.......... ...................... .. 2 37

7 Siltstone, pale olive (10Y 6/2) and reddish brown •
(10R 5/6), weathers same; contains pyrite cubes 
altered to iron oxides; exposed slickenside sur
face 2 inches from top; very thin-bedded, slope 
former; lithologic marker bed . . . . . . . .

Thickness 
Bed Total

1 35



Unit
No.

6 Lithomicrudite, mottled medium light gray (N6) 
and light gray (N7), weathers medium light gray 
(N6) and very light gray (N8); silty, calcareous 
cement weathers pale yellowish gray (5Y 8/2); 
pebbles contain brachiopods and crinoid stems; 
thin-bedded slope former ...............................

5 Poorly winnowed intraclast-bearing biosparrudite, 
white (N9), weathers very light gray (N8); chert 
at top weathers pale brown (SYR 6/6); contains 
crinoid debris, Komia, and Fusulinella sp. indet.; 
thin-bedded slope former ...............................

4 Lithomicrudite, mottled dark gray (N3) and medi
um light gray (N6), weathers medium gray (NS) 
and very light gray (N7); silty, calcareous ce
ment weathers very light brown (SYR 7/4); pebbles 
contain a few brachiopods, mostly in upper part, 
and crinoid debris; thick-bedded, mostly slope 
former ..................................................

3 Sparse biomicrudite, medium gray (NS), weathers 
same; contains brachiopods and crinoid debris 
in lower part; fusulinid biosparrudite zones at 
3 and 5 feet above base separated by silt string
ers that weather pale brown (SYR 6/6); Fusulinella 
devexa, FI. juncea, Profusulinella n. sp. B , and 
Pseudostaffella; thick—bedded, ledge former . . . . . .

2 Unsorted biosparrudite, medium gray (NS), weathers 
same, contains brachiopods and gastropods in lower 
part, grades upwards into a lithomicrite, very 
light gray (N8) and pinkish gray (SYR 8/1), weath
ers same; calcareous cement contains abundant cri
noid stems and fragments; thin-bedded slope former . . .

1 Packed biomicrudite to unsorted biosparrudite, 
medium dark gray (N4), weathers mottled medium 
gray (NS), light gray (N7) and pinkish gray 
(SYR 8/1); 6-inch siltstone at top weathers 
light olive gray (5Y 6/1); contains brachio
pods, bryozoans, and crinoid debris; thick-bedded, 
ledge former...........................................

Thickness 
Bed Total

247

4 34

3 30

12 27

7 15

3 8

5 5

Total thickness Horquilla Limestone 1258
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Unit
No.

Thickness 
Bed Total

Black Prince Limestone

Lithornicrudite, mottled light gray (N7) .and light 
orange pink (10YR 8/4), weathers same; cement in 
lower two-thirds is grayish red purple (5RP 4/2), 
weathers same; cement in upper 4 feet is light 
greenish gray (5GY 8/1), weathers same; 4, 12, 
and 20 feet above base are three 2-foot sparse 
biomicrudites, mottled medium gray (N5), light 
gray (N7), and pinkish gray (SYR 8/1), all 
weather same; Chaetetes and crinoid debris in 
lowest biomierudite overlain by lithornicrudite 
with abundant Profusulinella n. sp. A, and some 
Eoschubertella, Miliere11a. Prismopora, and 
crinoid debris; thin-bedded, slope former, usu
ally covered ................................... 28
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