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LATE PALEOZOIC FORAMINIFERA FROM SOUTHERN CHILE

By Raymonp C. Doucrass and MERLYND K. NESTELL *

ABSTRACT

Fusulinids are unusual in the Southern Hemisphere. They
are present in northern Brazil, Ecuador, Peru, and Bolivia
to about lat 18° S. but are unknown in any of the marine de-
posits of late Paleozoic age between Bolivia and southern
Chile. Fusulinids were recognized in 1952 in southern Chile
in limestones quarried on Isla Guarello. In 1955, Cecioni re-
ported the discovery wof the fusulinids Millerella and Pro-
fusulinella from Isla Dofias (lat 50°43’S.) and a sequence from
Fusulinella to Schwagerina from the archipelago Madre de
Dios. The present study is based on additional samples from
the islands of Guarello and Tarlton of this archipelago. The
forms described are of Late Pennsylvanian and Early Permian
age. A rather large fauna of fusulinids and other Foramini-
fera includes 11 genera and 24 species. Ten species are new,
four are referred to forms previously described from the
Bolivia and Peru areas, and the remainder are unassigned.

INTRODUCTION

PREVIOUS WORK

Although the presence of limestones in the Pata-
gonian archipelago of southern Chile was reported
in 1883 by Coppinger (see Gerth, 1957), it was not
until 1952 that fusulinids were recognized in these
rocks. Samples collected from the limestone quarry
of the Compania de Acero del Pacifico on the island
of Guarello were sent to the Instituto de Geologia in
Santiago, Chile. J. Tavera of the Instituto recog-
nized the fusulinids, including a Triticites bearing
some resemblance to Triticites boliviensis Dunbar
and Newell 1946, but differing from it in several
respects. Thin sections were sent to L. G. Henbest of
the U.S. Geological Survey, who recognized a Triti-
cites or early Schwagerina of Late Pennsylvanian or
very Early Permian age. Several smaller Foramini-
fera were also noted but not identified.

At about the same time, a sample was also sent to
the Empressa Nacional del Petroleo, and C. Mordo-
jovich recognized the presence of fusulinids in the
sample.

In 1953, G. Cecioni began a study to determine the
nature and extent of the upper Paleozoic sediments

in the Patagonian archipelago (Cecioni, 1955a, b;
1956). He found fusulinids as far south as Isla
Dofias (lat 50° 43’ S.) (fig. 1), which were identi-
fied by R. V. Hollingsworth as Millerella sp. and Pro-
fusulinella sp., and as far north as Isla Tarlton (lat
50° 20’ S.), where Schwagerina sp. was identified.
Intervening localities yielded FEoschubertella sp.,
Fusulinello-Fusulina sp., and Triticites sp.

CURRENT STUDY

Under the auspices of the Chilean Instituto de In-
vestigaciones Geologicas, Douglass was able to make
collections of the limestones exposed on the islands
of Guarello and Tarlton in the southern part of the
archipelago Madre de Dios in the province of Magal-
lanes in southwesternmost Chile (fig. 2). Five days
in late July 1959 were spent along the north edge of
Tarlton, the northwest and north edges of Guarello,
and the southeast tip of Guarello. The degree of
deformation and recrystallization of the limestone
varies locally; the best preserved samples were ob-
tained from the northern areas of Tarlton and Guar-
ello. Isla Dofias and the southwestern area of Madre
de Dios were not visited because of lack of time and
suitable transportation.

The poor preservation of most of the material
caused many delays in the preparation of specimens
adequate for study. Several people prepared thin sec-
tions from the samples, but most of the usable sec-
tions were prepared by Richard Margerum, U.S.
Geological Survey, and M. K. Nestell. The specimens
were measured by Nestell, and the paper was pre-
pared by Douglass.

A summary of the fauna was presented by Doug-
lass and Nestell at the International Symposium on
the Carboniferous and Permian Systems in South
America (Douglass and Nestell, 1972).

1 Department of Mathematics, University of Texas at Arlington, Arling-
ton, Tex. 76010.
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FIGURE 1.—Index map of the Madre de Dios area showing localities from which fusulinids have been reported. Insert
shows general location of study area and the other areas in South America from which fusulinids have been re-

ported.

METHODS OF STUDY

The methods used in the study of the material for
this report are the same as those described by Doug-
lass (1971, p. 4). The essence of the method is the
measurement of attributes at each half volution and
the conversion of the data to equivalent values at
standard radii by linear interpolation. Specimens
are then compared at similar diameters rather than
at the same volution number. Summary curves show-

ing the changes of several attributes in relation to
the radius are plotted, so that growth patterns, in-
stead of single dimensions, can be compared. Illus-
trations of several specimens from each taxon are
used to show many of the attributes that cannot be
reduced to meaningful numerical data at this time.

LOCALITIES

The samples are from two islands in the archi-
pelago Madre de Dios (figs. 1, 2).
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are described in the section on localities.
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Locality 33.—Isla Guarello: Collections were made along
the northern edge of the island in the vicinity of the quarry
operations. The individual sampling sites are shown in figure 2.
£22471 Near the northwest end of the nearly straight

stretch of developed shore at the first lightpost

northwest of the boat construction runway that oc-
cupies a small inlet. Deformed and fractured T7ri-
ticites sp. (not described) and Tetrataxis sp.,

Bradyina sp., and Climacamming sp.

At the northwest corner of the new boat construc-
tion runway. Triticites prima n. sp., Bradyina sp.,
and Climacammina sp.

At the southwest corner of the new boat construc-
tion runway. Triticites eleuteriensis n. sp.,
Bradyina sp., and Climacammina sp.

At lightpost on path 30 ft (9 m) from northwest
corner of saw shed. Triticites sp. (not described).

South of the saw shed at small promontory south-
east of small drainage. Triticites sp. aff. T. titi-
cacaensis Dunbar and Newell, Tetrataxis sp.,
Bradyina sp., and Climacammina sp.

About halfway between the saw shed and the north-
western pier. Deformed and fractured Triticites
sp. (not deseribed), Bradyina sp., and Climacam-
mina sp.

£22472

£22473

£22474

£22475

122476

£22477 Behind power shed at northwestern pier. Deformed
and fractured Triticites sp. (not described),
Bradyina sp., and Climacammina sp.

£22478 Just southeast of main entrance to the mine and

south of the load docks. Deformed and frac-
tured Triticites sp. (not described).

Below the water tank south of the loading docks
and on the south side of the old waterway just
east of a small drainage. Triticites sp. A, Tetra-
taxis sp., and Climacammina sp.

At small concrete pier southeast of the water tank.
Triticites chilensis n. sp., Schubertella sp.,
Bradyina sp., and Climacammina sp.

Along the trail southeast of the concrete pier at a
small reentrant in the coast. Deformed and re-
crystallized Triticites? sp. (not described).

£22479

£22480

£22481

£22482 Along the trail about 20 m past the reentrant to
the southeast. Triticites berryi (Willard Berry),
Bradyina sp., and Climacammina sp.

f22483 Along the trail about 60 m southeast of the re-

entrant and 50 m northwest of the beginning of
a small peninsula. Schwagerina patagoniensis n.
sp., Millerella sp., Schubertella sp., Bradyina sp.,
and Climacammina sp.

Small reentrant at north side of a small wooden
pier. Schwagerina sp. A, Tetrataxis sp., Bradyina
sp., and Climacammina sp.

Directly across sma'l inlet from small wooden pier.
Large deformed and recrystallized fusulinids (not
described).

Along trail just southeast of f22485 and before
small drainage. Fragments of Triticites sp. and
Schwagerina sp. (not described).

£22484

£22485

£22486

122487 Along trail at the top of the grade at a small radio
shack and railroad branch. Triticites sp. (not de-
seribed).

22488 About 10 m southeast of the trail crest and rail-

road along the trail toward the recreation hall.
Triticites magallanensis n. sp., Schubertella sp.,

Bradyina sp., Climacammina sp., and a small soli-

tary coral.

Just south of the greenhouse at the southwest end
of Ensenada Sierra, the only large cove along the
northern shore of the island. Recrystallized Triti-
cites? sp. (not described).

This sample is a composite of several pieces from
the quarry taken from processed material ready
for shipment. The stratigraphic-geographic source
is mixed. The fauna is similar to that found in
122497 and £22498.

Northwest edge of the crest of the glory hole of
the quarry. Triticites guarellensis n. sp., Pseudo-
fusulina chilensis n. sp., Tetrataxis sp., Bradyina
sp., and Climacammina sp.

West edge of the crest of the glory hole of the
quarry. Triticites guarellensis n. sp., Pseudofusu-
lina chilensis n. sp., Millerella sp., Schubertella sp.,
Eoschubertella? sp., Bradyina sp., and Climacam-
mina sp.

£22500 At yellow navigation sign post along the trail be-

tween sites for f22486 and f22487. Triticites
australis n. sp., and Climacammina sp.

Locality 34.—Isla Tarlton: Collections were made along
the northern edge of the northwest end of the island at places
where a small boat could approach the shore.
£22491 Northwesternmost tip of the island. Chalarosch-

wagerina tarltonensis n. sp., and an undetermined
textularid.
£22492 Southeast of the tip at a salient southeast of the
tree cover. Triticites tarltonensis n. sp., Schwager-
ina sp. aff. S. mufianiensis Dunbar and Newell, and
Pseudofusulina sp. A.

£22493 Southeast along the coast at the next clear shore
at a point where the shoreline bends to the east.
Schwagerina? aff. 8.7 patens Dunbar and Newell.

£22489

£22490

£22497

£22498

DISPOSITION OF MATERIAL

The specimens used in this study have been de-
posited in the collections of the U.S. National Muse-
um (USNM) ; the specimen numbers are indicated
on the plate explanations. The bulk material is filed
in the U.S. Geological Survey collections at the U.S.
National Museum under the sample numbers listed
for localities described above.
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GEOLOGIC SETTING

REGIONAL SETTING

The paleogeographic development of South Ameri-
ca was summarized by Harrington (1962). His maps
show an Andean geosyncline paralleling the west
coast of South America throughout most of post-
Precambrian geologic time. During Middle Pennsyl-
vanian time, marine deposits accumulated in both
northern and southern sections of the geosyncline,
and an arm of the sea apparently extended inland
along the area of the present Amazon River. By
Late Pennsylvanian time, the seas had regressed
from part of the continent, marine deposition being
restricted to Colombia and Venezuela in the north
and to the area south and east of Peru. The deposi-
tion in the south was predominantly continental,
including glacial conglomerates and extensive tillites.
Geologists who have studied the area of the western
precordillera of Argentina report interbedded glaci-
al and marine deposits of Late Pennsylvania age;
however, no glacial deposits were reported for the
Patagonian area.

Permian marine deposits extend from Colombia to
central Chile and also occur in southern Chile. Har-
rington (1962, p. 1790) reported that a general
amelioration of the climate in the southern part of
South America in Early Permian time ended the
continental glaciation in that area.

The general similarity of the fusulinid faunas
from southern Chile to those from Bolivia and areas
north along the Andean geosyncline suggests a shal-
low seaway connection during Middle Pennsylvanian
to Early Permian time. Failure to find sediments
(Harrington, 1962) that represent part of this time
might be attributed either to subsequent erosion or
to original deposition farther west, possibly followed
by destruction in a subduction zone.

The absence of fusulinids in the few upper Paleo-
zoic deposits that are found between Bolivia and
southern Chile might be explained in terms of tem-
perature tolerance; that is, the sea was warm enough
to support some kinds of life, including brachiopods
in central Chile (Fuenzalida, 1937, 1940), cephalo-
pods, gastropods, and bivalves (Rocha-Campos,
1971), but not fusulinids. Gerth (1957) suggested
that many of the marine deposits in this area repre-
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sent interglacial transgressions. The environmental
requirements of fusulinids are not known, although
most authorities believe they preferred warm shal-
low waters. The known distribution of fusulinids ex-
tends over a large range of present latitudes—from
51° S. in Chile to north of 80° N. in Greenland (Ross
and Dunbar, 1962). The relationship of the environ-
ments of deposition to the poles of the time is still a
matter of conjecture. In South America the fusuli-
nid-bearing rocks are peripheral to reported glacial
deposits and lie north of them from Bolivia north-
ward, and southwest of them in southern Chile.

LOCAL SETTING

The upper Paleozoic of southern Chile includes
large masses of deformed and slightly metamor-
phosed limestone exposed on some islands of the
Patagonian archipelago south of the 50th parallel.
Cecioni (1956) reported quartzite and schist inter-
bedded with some of the limestone. He also described
several formations composed primarily of coarse to
fine clastic rocks showing evidence of lower grade
metamorphism and igneous intrusion. Some of the
sedimentary rocks were considered by him to show
evidence of glacial activity. He suggested that there
was evidence of a general deepening of marine en-
vironment from east to west—from a Gondwana
continental margin to areas of carbonate deposition.
The only units for which ages were determined were
the limestones that bear fusulinids. These are ex-
posed in the archipelago Madre de Dios and, to a
lesser extent, on the east side of Isla Duque de York
and Isla Donas (fig. 1). The available age determina-
tions suggest that the older deposits are to the south
and that the strata are progressively younger to the
north.

The limestone here studied were all assigned to
the Seno Eleuterio Formation by Cecioni (1956, p.
188). This formation spans an age from Middle
Pennsylvanian to Early Permian. The parts sampled
on the north end of Isla Tarlton are of Early Permi-
an age. The parts sampled on the north end of Isla
Guarello include rocks of both Late Pennsylvanian
and Early Permian age.

The massiveness of the limestone and its high de-
gree of deformation make determination of the atti-
tude of the bedding difficult. In the areas visited, the
strike of beds appears to be east of north, and dips
are steeply northwest. Cecioni (1956, p. 200) re-
ported a strike of N. 65° W., but the reading was
apparently taken west of Tarlton. The bedding sym-
bol on Guarello, shown on his figure 6 indicates a
north-northeast strike and a dip of 80° E., but these
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measurements were apparently read east of the
fusulinid-bearing limestones.

The lithologies present within the limestone se-
quence are rather restricted. The most common type
consists of a fine-grained groundmass containing
scattered larger inclusions, generally fusulinids. The
fine-grained material in some types is silt, possibly
derived from the volecanic rocks nearby; in others, it
is fine particles of calcareous material, in part de-
rived from erosion of the faunal elements. Plate 1
illustrates some of the lithologies found including
some of the coarser groundmass examples such as
calcarenite and pseudo-oolite.

The presence of bryozoans and of corals in some
of the samples may be useful in the interpretation of
the environment of deposition of the limestone. Un-
fortunately, only rare single specimens of coral or
bryozoan were found. Plate 14, figures 3—-6, shows
some typical examples.

The original character of much of the limestone is
obscured by metamorphism. Plastic distortion of
many of the fusulinids is evidence of deformation. A
significant amount of recrystallization has also taken
place. Some of this is on a fine scale, simply obliterat-
ing fine original detail such as the microstructure of
the wall of the fusulinids. Other recrystallization has
left only the shapes of the fossils, and no fossils can
be seen in the more coarsely crystalline limestone.

REVIEW OF THE FAUNAS

MIDDLE PENNSYLVANIAN

The only record available of fusulinids of this age
in southern Chile is in the reports of Cecioni (1955a,
b; 1956), indicating Millerella and Profusulinella
from Isla Dofias and Eoschubertella and Fusulinella-
Fusulina from Madre de Dios. Millerella is known
from other deposits of Middle Pennsylvanian age in
Brazil (Petri, 1956) and from the Lower Permian
of Guarello (this report). Profusulinelle was re-
ported from Peru (Roberts, 1949) but has not been
reported from elsewhere in South America. Fusulin-
ella was reported from Peru by Meyer (1914), Dun-
bar and Newell (1946), and Roberts (1949) and
from Brazil, where it was first recognized by Derby
(1894) and described by Petri (1952, 1956). Fusuli-
na has not been positively identified in South Ameri-
ca. Hollingsworth’s identification (in Cecioni, 195ba,
b; 1956) suggests a question whether Fusulinella or
Fusulina or an intermediate form was represented.
No other Fusulina has been recognized, although the
name does appear in early records indicating fusuli-
nids in general (Derby 1894; Gerth and Kraeusel,
1931; Berry 1933). FEoschubertello has not been

recognized with certainty elsewhere, although some
small forms found on Guarello might represent this
genus.

LATE PENNSYLVANIAN AND EARLY PERMIAN

A rather varied fauna is recognized in the younger
rocks of Guarello and Tarlton. The forms recognized
by Tavera, Henbest, and Hollingsworth (Cecioni,
1955a) include Triticites, Schwagerina, and a form
considered intermediate between the two. Small
Foraminifera were noted but not named. We have
found Tetrataxis sp.; Bradyina sp.; Climacamming
sp. and other textularids; Millerella sp.; small forms
possibly related to Eoschubertella; Schubertella sp.;
Triticites spp.; Pseudofusulina sp.; Schwagerina
spp.; and Chalaroschwagerina sp.

The stage of development of the species of Triti-
cites represented in collections £22471 through
22474 suggests a Late Pennsylvanian (Virgilian)
age for the rocks in the northwestern outcrops on
Isla Guarello. The Triticites from collections f22475
through £22479 are either Virgilian or early Wolf-
campian. All collections bearing numbers above
£22479 contain faunas suggesting an Early Permian
(Wolfcampian) age, including species of Triticites,
Schwagerina, Pseudofusulina, and Chalaroschwag-
erina.

The smaller Foraminifera have not been studied
in detail, nor have they been reported by most
authors who have described the fusulinids from
South America. Petri (1956) described and illus-
trated some of the small forms from Brazil, and it
would be surprising if similar forms were not pres-
ent in Bolivia, Peru, Colombia, and Venezuela in the
beds with the fusulinids. Each of the fusulinid gen-
era recognized in southern Chile was recorded from
the northern Andean areas (not always under the
same name), and though there are differences at the
species level, there is also considerable similarity.

Several fusulinid genera reported from the north-
ern Andean area have not been recognized in south-
ern Chile. These include Staffella, reported by
Thompson and Miller (1949) from Venezuela; Dun-
barinella, reported by Roberts (1949) from Peru;
Pseudoschwagerina, reported from Peru by Dunbar
and Newell (1946) and by Roberts (1949), from
Colombia by Thompson and Miller (1949), and from
Bolivia by Dunbar and Newell (1946) and Chamot
(1965) ; Monodiexodina, reported from Bolivia by
Chamot (1965) ; and Parafusulina, reported from
Colombia and Venezuela by Thompson and Miller
(1949), from Peru by Roberts (1949), and from
Bolivia by Chamot (1965). These forms might be
found by additional collecting northwest of Guarello.
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SYSTEMATIC DESCRIPTIONS
Genus TETRATAXIS Ehrenberg, 1854

Tetrataxis spp.

Plate 2, figures 33-35

Tetrataxis was recognized in seven collections
from Isla Guarello. The specimens are variable in
size and in the height of the cone relative to its
diameter. These attributes have been used to dis-
tinguish species. The number of specimens available
in each of the samples is insufficient to determine the
range of variation, but examples from three samples
are illustrated to show one high- and two low-coned
specimens. Tetrataxis is represented in collections
22471, £22475, £22479, £22484, 22490, £22497, and
£22498.

Genus BRADYINA von Maller, 1879
Bradyina sp.
Plate 2, figure 32

Specimens of Bradyina sp. are present in most
samples from Isla Guarello. Most of the specimens
are crushed, and only their inner volutions pre-
served; although they are recognizable to genus, the
species cannot be determined. One example of a well-
preserved specimen is illustrated.

Genus CLIMACAMMINA Brady, 1873
Climacammina spp.

Plate 2, figures 36-38

Specimens of Climacammina are found in almost
every sample from Isla Guarello. Most specimens are
fractured or crushed but are recognizable to genus.
Specimens from three of the samples are illustrated;
although the orientation is not uniform, considerable
variation in morphology can be seen.

Another textularid is illustrated on plate 2, figure
39. Although this might possibly represent an un-
usually extensive development of the apex of Clima-
camming sp., it seems unlikely. A more reasonable
assumption is that this specimen represents some
other textularid genus. This form was found only in
collection £22471 on Isla Guarello.

Genus MILLERELLA Thompson, 1942
Millerella sp.
Plate 2, figures 24-31

Millerella, sp. was recognized in three collections,
but it is uncommon, and few oriented sections were
obtained. The specimens are fairly large for the
genus, attaining diameters of about 0.6 mm in four
volutions. The proloculus is variable in size from
about 30 ym to nearly 70 um in outer diameter. The
septa are closely spaced throughout growth. The

number of specimens available for study precludes
an adequate description or comparison of these
forms, but several specimens are illustrated from
collections £22490 and £22498 on Isla Guarello. Mil-
lerella was not recognized in the collections from Isla
Tarlton.

Genns SCHUBERTELLA Staff and Wedekind, 1910
Schubertella sp.
Plate 2, figures 1-19

Specimens assignable to Schubertella were found
in six collections. The quality of preservation and
the paucity of oriented sections precludes adequate
description of the specific attributes of the forms
from any of the collections. The specimens are, there-
fore, included in the report for the sake of complete-
ness but are not described. Examples from three of
the collections are illustrated; prolocular diameter
varies from about 25 to 45 xm within a sample, and
one possible distorted specimen shows a maximum
prolocular diameter of nearly 60 pm.

Material studied—Schubertella sp. is represented
sparingly in collections £22480, £22483, £22488, and
£22500. It is more common in collections 22490 and
£22498. All these collections are from Isla Guarello.
Schubertella sp. was not recognized on Isla Tarlton.
It is associated with species of T'riticites, Schwager-
ina, and Pseudofusulina as well as Eoschubertella?,
Millerella, Bradyina, and Climacammina.

Genus EOSCHUBERTELLA Thompson, 1937
Eoschubertella? sp.
Plate 2, figures 20-23

Description.—Several specimens of a small form
resembling Eoschubertells were found in collection
£22498. They could not easily be considered juve-
naria of Triticites guarellensis n. sp. or Pseudo-
fusuling chilensis n. sp. deseribed from that sample,
nor could they be considered closely related to Sehu-
bertella sp. from that sample. The large proloculus
(70 to 90 pm), irregular coiling, and rapid expan-
sion, coupled with the small terminal size are
characteristic of the forms previously assigned to
FEoschubertella. The wall of Eoschubertelln is re-
ported as consisting of a tectum and diaphanotheca
(Thompson, 1948, p. 33). The specimens studied,
though not distinct, have a tectum and an inner
structureless layer which probably represents
diaphanotheca.

Eoschubertella, was deseribed from rocks of Mid-
dle Pennsylvanian age and is commonly considered
to be restricted to rocks of that age. Whether a form
as unspecialized as this stems from a single develop-
mental event or could have evolved at several differ-
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ent times is unknown. It is reasonable to expect that
these forms are only early stages of a larger form,
but, in this instance, the larger form is not obvious.

Genus TRITICITES Girty, 1904
Triticites prima Douglass and Nestell, n. sp.

Plate 3, figures 1-7

Diagnosis.—Shell small, attaining lengths of as
much as 3.2 mm and widths of 1.4 mm in five volu-
tions. The shape is ovoid, with a straight axis of
coiling. The inner volutions are more elongate and
have rather pointed poles. The coiling is tight in the
inner volutions, expanding regularly and rapidly.
Chomata are weakly developed but persist to the last
volution. The spirotheca is thin and is composed of
tectum and fine keriotheca. The septa are nearly
straight and are closely spaced throughout the shell.

Description.—Summaries of the numerical data
are given in table 1 and figure 3. The volution height
increases regularly through most of the shell growth
but increases less rapidly in the outermost volutions.
The length increases rapidly in relation to width in
the innermost volutions, but the width increases
more rapidly in the outer volutions, resulting in a
nearly constant form ratio throughout much of the
shell. The axis of coiling is straight.

The proloculus ranges in diameter from 120 to 190
pm in the few measurable specimens (fig. 3) and is
spherical.

The wall thickness increases regularly throughout
the test (fig. 3) attaining thicknesses of nearly 70
um in the outer volutions. The wall is composed of a
thin tectum and fine keriotheca. The keriotheca is so
fine that it is difficult to recognize, except in some of
the better preserved specimens (pl. 3, fig. 4b).

The septa are closely and regularly spaced (pl. 3,
figs. 4-7) and are nearly straight throughout most of
the test. They are weakly fluted in the polar regions.

The tunnel is wide and bordered by weakly de-
veloped chomata that generally extend to less than
half the chamber height. No axial filling or other
epithecal deposits were recognized.

Comparison and remarks.—The small size, the
shape, and the thinness of the wall make this species
resemble forms of Profusulinella more than it does
most species of Triticites. There is a superficial re-
semblance to T. burgessae Burma, 1952, but T. prima
has a lower form ratio, a greater volution height at
comparable size, and the prolocular size ranges do
not overlap.

Material studied.—Triticites prima was recog-
nized only in sample £22472 in the oldest beds sam-
pled. Thirty-seven thin sections were studied, and

seven oriented specimens sufficiently undeformed for
significant measurements were found. The specimens
occur in a plastically deformed and partly recrystal-
lized fine-grained silty limestone that contains some
crinoidal debris, abundant fusulinids, and scattered
specimens of Bradyina sp. and Climacammina sp.

Designation of types.—The specimen illustrated
on plate 3, figures 1a, b, is designated the holotype
(USNM 188195). The other specimens studied are
paratypes (USNM 188196-201).

Triticites eleuteriensis Douglass and Nestell, n. sp.
Plate 4, figures 1-10

Diaggnosis.—Shell small, attaining lengths of as
much as 5 mm and widths of 1.4 mm in seven volu-
tions. The shape is elongate fusiform to subcylindri-
cal with relatively pointed poles and a slightly ir-
regular axis of coiling. The coiling is tight in the
inner volutions, expanding regularly in the outer
volutions. Chomata are weakly developed and irregu-
lar, developed principally at the septa. They persist
to the last volution. The spirotheca is thin, composed
of a tectum and fine keriotheca. The septa are nearly
straight and rather widely spaced.

Description.—Summaries of the numerical data
are given in table 2 and figure 4. The volution
height increases regularly through most of the shell
but increases less rapidly in the outermost volutions.
The shell length increases rapidly throughout most
of the shell, so the form ratio increases through most
of the shell (fig. 4). The axis of coiling is slightly
irregular.

The proloculus ranges in diameter from 80 to 130
wm (fig. 4) and is spherical to subspherical.

The wall thickness increases regularly to the last
volutions. The average thickness in the outer volu-
tions tends to diminish (fig. 4), but on individual
specimens this is generally not true. The wall is com-
posed of a tectum and fine keriotheca (pl. 4, figs. 1D,
2b).

The septa are nearly straight throughout the shell
but are slightly fluted near the poles. They are spaced
regularly and rather widely.

The tunnel is wide and indistinet, bordered by
weakly developed chomata or pseudochomata that
are principally developed in the vicinity of the septa.
The chomata appear almost massive and overhang-
ing at the septa (pl. 4, fiz. 10) but may appear to be
absent (pl. 4, fig. 4, upper part). No axial filling or
other epithecal deposits were recognized.

Comparison and remarks.—Triticites eleuteriensis
n. sp. resembles T. boliviensis Dunbar and Newell,
1946, in general size and shape. The specimen se-
lected by Dunbar and Newell as the holotype, and
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TABLE 1.—Summary numerical data for Triticites prima n. sp.

[The data are presented at standard radii. All numbers are expressed in exponential notation. The
number of digits recorded does not imuply degree of accuracy]

Number Coefficient Standard
Character of Mean Variance dS et‘:ig‘tiﬁ;? of error of
specimens variability mean

RADIUS VECTOR 4 1.000€E~-01
VOLUTION HEIGHY 4 3.225€E-02 2.825€E-05 5.315€-03 1.648E+01 2.658E-03
WALL THICKNESS 3 1.567€-02 1.033€-05 3.215€-03 2.052E+01 1.856E-03
SEPTAL SPACING 2 31.000€+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
HL/RV 4 3.225€-01 2.825€-03 5.315E-02 L.648E+01 2.658E-02

RADIUS VECTOR 7 1.300E-01
HALF-LENGTH 3 2+300E-01 7.000€-04 2.646E-02 1.150E+01 1.528E-02
VOLUTION HEIGHT 7 4.157E-02 3.762E-05 6.133€-03 1.475E+01 2.318E-03
WALL THICKNESS 6 1.783€-02 6.567E-06 2.563€-03 1.43T7E+0} 1.046E-03
SEPTAL SPACING 3 4.000€E+00 0.000€E+00 0.000E+00 0.000E+00 0.000E+00
HL/Rv 3 1.769E+400 4.142€6-02 2.035E-01 1.150E+01 1.175E-01

RADIUS VECTOR 7 1.600€-01
HALF-LENGTH 3 3.300F-~01 1.300F-03 3.606E-02 1.093E+01 2.082€-02
VOLUTION HEIGHT 7 5.400€E-02 L.047€-04 1.023€E-02 1.895E+01 3.867€-03
WALL THICKNESS 7 1.857€-02 3.619E~-06 1.902E-03 1.024E+01 7.190E-04
SEPTAL SPACING 3 4.66TE+00 1.333€+00 1.155E+00 2.474E+01 6.667E-01
HL/RY 3 2.062E+00 5.078€-02 2.253E-01 1.093€E+01 1.301E-01

RADIUS VECTOR 7 2.000€-01
HAL F-LENGTH 3 4.467E-01 1.733€-03 4.163E-02 9.321E+00 2.404E-02
VOLUTION HEIGHT 7 6.714E-02 5.448€E-05 7.381E-03 1.099E+01 2.790E-03
WALL THICKNESS 7 2.329€-02 9.905E-06 3.147€-03 1.352E¢01 1.190€-03
SEPTAL SPACING 4 6.000E+00 4.000E+00 2.000E+00 3.333E+01 1.000E+00
HL/RV 3 2.233E+00 4.333E-02 2.082€-01 9.321€+00 1.,202€~-01

RAOIUS VECTOR 7 2.500€E-01
HALF-LENGTH 3 5.66TE-01 4,133E-03 6.429€-02 1.135€+01 3.712E-02
VOLUTION HEIGHT 7 8.086€E-02 1.948E-05 4.413€-03 5.458E+00 1.668E-03
WALL THICKNESS 7 2.614€E-02 8.810€E-06 2.968€-03 1.135€+01 1.122E-03
TUNNEL WIDTH 2 2.150€+02 2.048E+03  4.525E+01 2.105E+01 3.200E+01
SFPTAL SPACING 4 7.000€+00 7.333E400 2.T08E+00 3.869E+01 1.354E+00
HL/RV 3 2.267€+00 6.613E-02 2.572€E-01 1.135€+01 1.485E-01

RADIUS VECTOR 7 3.200€-01
HALF~LENGTH 3 6.867E-01 3.233€E-03 5.686E-02 8.281E+00 3.283E-02
VOLUTION HEIGHT 7 1.084E-01 1.493€E-04 1.222E-02 1.127E+01 4.618€E-03
WALL THICKNESS 7 3.157€-02 4.952E-06 2.225€E-03 7.049E+00 8.411E-04
TUNNEL WIDTH 2 2.960E+02 2.888E+03 S5.374E401 1.816E+01 3.800€E+01
SEPTAL SPACING 4 9.000E+00 3.333€+00 1.826E+00 2. 029E+01 9.129€-01
HL/RV 3 2.146FE+00  3.158F-02 1.777E-01  8.281€+400 1.026E-01

RADIUS VECTOR 7 4.000€-01
HALF-LENGTH 3 84.600€-01 3.100€-03 5.568E-02 6.4T4E+00 3.215€-02
VOLUTION HEIGHY 7 1.330€6-01 9.933E-04 3.152€-02 2.370€+01 1.191E-02
WALL THICKNESS 7 3.629€-02 1.057€-05 3.251E~-03 8.960€+00 1.229€-03
SEPTAL SPACING 4 1.175€+401 1.583€+00 1.258E+00 1.071€+01 6.292E-01
HL/RV 3 2.150E+00 1.937€-02 1.392€-01 6.474E+00 8.036E-02

RADIUS VECTOR 7 5.000E-01
HALF-LENGTH 3 1.107E+00 8.233€-03 9.074€E-02 8.199E+00 5.239€-02
VOLUTION HFIGHT 7 1.724E-01 4eB26E-04 2.197€-02 1.274E+01 8.303E-03
WALL THICKNESS 7 4.200€E-02 2.133€-05 4.619€-03 1.100E+01 1.746E-03
SEPTAL SPAC ING 4 1.275€E+01 7.583€+00 2.754E+00 2. 160E+01 1.377E+00
HL/RY 3 2.213E+00 3.293€-02 1.815€-01 8.199€+00 1.048E-01

RADIUS VECTOR 6 6.300€-01
HALF-LENGTH 2 1.420E+00 1.800E-03 4.243€-02 2.988E+00 3.000E-02
VOLUTION HEIGHT 6 1.953€E-01 9.327E-04 3.054E~-02 1.563€401 1.247€E-02
WALL THICKNESS S 5.240€E-02 1.313E-04 1.146E-02 2.187€+01 5.124E-03
SEPTAL SPACING 4 1.625€401 4.917E+00 2.217€+00 1.365E+01 1.109€+00
HL/RV 2 2.254E+00 4.535€-03 6. T34E~-02 2.988€+00 4o 762E-02

several of their other specimens, suggest a form
with more tightly fluted septa and more closely
spaced septa than those found in 7. eleuteriensis n.
sp. The wall seems to thicken more slowly in T. bo-
liviensts also.

T. eleuteriensis n. sp. bears some resemblance to
T. prima n. sp., but the two can be distinguished
easily by the greater form ratio and wider septal
spacing of T. eleuteriensis n. sp.

Material studied.—Triticites eleuteriensis n. sp.
was recognized only in sample £22478 in some of the
oldest beds sampled. Thirty-five thin sections were
studied in which 18 oriented specimens were found
to be sufficiently undeformed for significant meas-
urements. The specimens occur in plastically de-
formed silty limestone that contains abundant fus-
ulinids and scattered specimens of Bradyina sp. and
Climacamming sp.
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TABLE 2.—Summary numerical data for Triticites eleuteriensis n. sp.

[The data are presented at standard radii. All numbers are expressed in exponential notation. The
number of digits recorded does not imply degree of accuracy)

Number Standard Coefficient Standard
Character of Mean Variance deviation of error of
specimens variability mean

RADIUS VECTOR 18 1.000E-01
HALF-LENGTH 10 1.750€-01 4.872E-03 6.980F~02 3.989€+ -
VCLUTION HEIGHT 18 3.306F-02 4<570F-05 6.760E-03 Z.Okié*gi i:gg;g-gg
WALL THICKNESS 17 1.241€-02 1.326E-05 3.203€-03 2.580E+01 T.768E-04
TUNNEL WIDTH 4 1.238E+02 9.563E+02 3.092E+01 2.499E+01 1.546E+01
SEPTAL SPACING 6 5.833F+00 5. 767E+00 2.401€+00 4.117€+01 9.804E-01
HL/RV 10 1.750E+20 4.8728-01 6.980E-01 3.989E+01 2.207€-01

RADIUS VECTNR 18 1.300€-01
HALF~LENGTH 10 2.530E-01 3.668F-03 9.310€E-02 3.680F+01 2.944E~02
VOLUTION HEIGHT 18 4.078F-02 5.6306-05 7.503F-03 1.840E+01 1.769E-03
WALL THICKNFSS 18 1.594F-02 8.644E-06 2.940E-03 1.844E+01 6.930E-04
TUNNEL WIDTH 6 1.315F+¢02 3.530E+03 5.984E+01 4.550E401 2.443E+01
SEPTAL SPACING 6 T.66TE+00 6.667TE+00 2.582E+400 3.368£+01 1.054E+00
HL/RY 10 1.946E+00 5.129€-01 7.162€E-01 3.680E+01 2+265E-01

®4DIUS VECTOR 18 1.600%-01
HALF-LENGTH 10 3.400F-01 1.109E-02 1.053€-01 3.097€E+01 3.330€E-02
VOLUTTIIN HEIGHT 18 5.294F-02 1.359E-04 1.166E-02 2.202E+01 2.748E-03
AALL THICKNESS 18 1.889F-02 6.340F-06 2.518E-03 1.333F+01 5.935E-04
TUNNFL AIDTH ) 1.534F+02 3.346E+03 5.785E+01 3.772E+01 2.045€E+01
SEPTAL SPACING 7 9.143E+400 1.048F+01 3.237E+00 3.540E+01 1.223E+00
HL/RV 10 2.125E+00 4.332F-01 6.581€-01 3.097E+91 2.081E-01

FADIUS VECTOR 18 2.000£-21
HALF-LENGTH 10 4.7T10F-01 1.499E-02 1.224E-01 2.599£+01 3.871E-02
VOLUTION HFIGHTY 18 6.,427F-032 1.234F-04 l.111€-02 1.729E+01 2.618E-03
WALL THICKNESS 18 2.289E-02 1.458E-05 3.818E-03 1.668E401 8.999E-04
TUNNEL WIDTH 8 1.869r+02 2.550E6+03 5.049F+01 2. T02E+01 1.785E+01
SEPTAL SPACING 8 1.025F+01 1.564E+01 3.955E+00 3.859E+01 1.398E+00
HL/RV 10 2.355E+00 3.7475-01 6.,121E~01 2.5399E+01 1.936E-01

RADIUS VECTOR 18 2.500E-01
HALF-LENGTH 10 6.380E-01 2.251F-02 1.500€-01 2.351€+01 &.T44E-02
VOLUTICON HFIGHT 18 8.061E-02 2.877E-04 1.696£~-02 2.104E+01 3.998€E-03
WALL THICKNESS 18 2.783E-02 1.956E-05 4.423E-03 1.589E+01 1.042E-03
TUNNEL WIDTH 6 2.6456+02 2.438£+03 4.938F+01 1.867€E+01 2.016E+01
SEPTAL SPACING 8 1.288F+01 1.955E+01 4.422E+00 3.435€E+01 1.563E+00
HL/RY 10 2.552E+00 3.601E-01 6.001E-01 2.351E+01 1.898€E-01

RADIUS VECTOR 18 3.200€-01
HAL F=LENGTH 10 8.450F-01 4.645€-02 2.155€6-01 2.551E+01 6.815€E-02
VOLUTION HETGHT 18 1.006E-01 7.1926-04 2. 682E-02 2.665E+01 6.321€-03
WALL THICKNESS 18 3.411E-02 3.340F-05 5.779E-03 1.694E+01 1.362€E-03
TUNNEL WIDTH 4 3.653F+02 5.222F+03 T7.233E+01 1.980E+01 3.616E+01
SEPTAL SPACING 8 1.538E+01 2.484F+01 4.984E+00 3.242E+01 1.762E+00
HL/RV 10 2.641E+00 4.536E-01 6.735€-01 2.551E+01 2.130€-01

RADIUS VECTPR 17 4.000F-01
HALF~LENGTH 8 1.145€6+00 9.263F-02 3.043E-01 2.658E+01 L.076E-01
YOLUT ION HETGHT 17 1.317€E-01 2.811F-04 1.677E-02 1.273E+01 4.066€E-03
WALL THICKNESS 15 4.140E-02 5.097TE-05 7.139€-03 1.724E+01 1.843E-03
TUNNEL WIDTH 2 4. 700F+02 1.800€+03 4.243E+01 9.027E+00 3.000E+01
SFPTAL SPACING 8 1.813E+01 2.355E+01 4.853€+00 2.678E+01 1. 716E+00
HL/RY 8 2.862F+00 5.789€E-01 7.609E-01 2.658F+01 2.690€E-01

RADIUS VECTOR 16 5.000E-01
HAL F=LENGTH 5 1.378E+00 1.525E-01 3.905€-01 2.834E+01 1.746E-01
VALUTION HEIGHT 16 1.537F-01 2.61TE-04 1.618f-02 1.052E+01 4.044E-03
WALL THICKNFSS 12 5.158E-02 5.372E-05 7.329F-03 1.421€+01 2.116€-03
SEPTAL SPACING 8 2.113E+01 2.241E+01 4.734E+00 2+4241F 401 1.6T74E+00

HL/Rv 5 2.756E4+00 6.099E-01 7.809€E-01 2.834E+01 3.493€-01

RADIJS VFCTOR 3 6.300F-01
VILUTION HEIGHT 3 1.640E-01 1.156€-03 3.400E-02 2.073F+01 1.963E-02
wALL THICKNESS 3 5.233E-02 1.613E-04 1.270€E-02 2.427E+01 7.333€-03
SEPTAL SPACING 2 2.050E+01 4.500E+00 2.121€400 1.0356+401 1.500E+00

<FIGURE 3.—Summary graphs for Triticites prima n. sp. Each characteristic is plotted against the radius vector. This shows
the changes for each character during the ontogeny. The mean (*), confidence limits on the mean (O — (©), and observed
maximum and minimum (4 — +) are shown at each standard radius. The numerical values for the means and confi-
dence limits and the number of specimens on which each is based are given in table 1. The diameters of proloculi are
plotted against the number of specimens.
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Designation of types.—The specimen illustrated
on plate 4, figures 1la, b, is designated the holotype
(USNM 188202). The other specimens studied are
paratypes (USNM 188203-211).

Triticites sp. aff. T. titicacaensis Dunbar and Newell, 1946
Plate 5, figures 1-6

Diagnosis.—Shell small, attaining lengths of 5 mm
and widths of 8.5 mm in five volutions. The shape is
fusiform throughout with a straight axis of coiling.
The tunnel is narrow and well defined by chomata
that are well developed and persist to the last volu-
tion. The spirotheca is thin and is composed of a
tectum and fine keriotheca. The septa are closely
spaced and are fluted throughout the length of the
shell.

Description.—Summaries of the numerical data
are given in table 3 and figure 5. The volution height
increases slowly but regularly. The shell length also
increases gradually throughout, so that the form
ratio increases mearly constantly throughout the
shell (fig. 5). The axis of coiling is straight.

The prolocular diameter is in the 120-160 ym
range and is spherical.

The wall thickness increases regularly to nearly 80
pm in the outer volutions. The wall is composed of a
tectum and fine keriotheca (pl. 5, fig. 2b).

The septa are fluted throughout the shell and are
closely spaced.

The tunnel is rather narrow and is distinet. It is
well defined by strongly developed chomata that ex-
tend to about half the chamber height in some volu-
tions and persist to the last volution. No evidence of
axial filling or of other epithecal deposits was
observed.

Comparison and remarks.—This distinctive form
is not represented by enough undeformed specimens
to allow a proper description or comparison. If seems
to resemble T. titicacaensis Dunbar and Newell
(1946, p. 479), but it is more fusiform, and the septa
are not as intensively fluted.

Material studied.—Thirty-nine thin sections were
prepared from sample £22475 containing plastically
deformed specimens of this Triticites sp. Only three
specimens could be used for making measurements,
and the reliability of the data from these is question-
able. The specimens are associated with Tetrataxis
sp., Bradyina sp., and Climacammina sp. in fine-
grained silty limestone.

Triticites sp. A
Plate 6, figures 1-6

Diagnosis.—Shell small, attaining lengths of 4.5
mm and widths of 1.6 mm in six volutions. The shape
is fusiform to subcylindrical with a straight axis of
coiling. The coiling is tight in the inner volutions,
expanding regularly in the outer whorls. Chomata
are well developed and persist to the outer volution.
The spirotheca is very thin, generally less than 50
um, even in the outer volutions. It is composed of a
tectum and very fine keriotheca. The septa are close-
ly and regularly spaced and are slightly fluted in the
inner whorls. They are more fluted in the outer
whorls and near the poles.

Description.—Summaries of the numerical data
are given in table 4 and figure 6. The volution height
increases regularly throughout the shell, and the
length increases rapidly. The form ratio increases to
as much as four in some specimens, though it aver-
ages only a little more than two. The axis of coiling
is straight.

The proloculus ranges in diameter from about 90
t0 140 ym and is spherical.

The wall is composed of a tectum and very fine
keriotheca (pl. 6, figs. 1b, 3b). The wall thickness
increases regularly but seldom attains 50 ym.

The septa are regularly and closely spaced. They
are weakly fluted in the inner volutions but more
intensely fluted in the poles and in the outer
volutions.

The tunnel is narrow and bordered by well-
developed chomata that appear overhanging in the
vicinity of the septa. The chomata generally extend
less than half the chamber height and are almost
symmetrical midway between septa. No axial filling
or other epithecal deposits were recognized.

Comparison and remarks.—The small size, shape,
and thin spirotheca of this form distinguish it from
previously described species. The species can be dis-
tinguished from 7T. prima n. sp. by its more elongate
cylindrical shape, by the development of the cho-
mata, and by the narrower tunnel. The more elongate
shape and larger prolocular diameter serve to
distinguish it from T. burgessae Burma, 1942.

Materiul studied.—Triticites sp. A was recognized
only in sample £22479 in one of the older beds sam-
pled. Nineteen thin sections were prepared, and 10
specimens were sufficiently oriented for obtaining

FIGURE 4.—Summary graphs for Triticites eleuteriensis n. sp. Each characteristic is plotted against the radius vector. This
shows the changes for each character during the ontogeny. The mean (*), confidence limits on the mean (O — ), and
observed maximum and minimum (4+ — +) are shown at each standard radius. The numerical values for the means and
confidence limits and the number of specimens on which each is based are given in table 2. The diameters of proloculi

are plotted against the number of specimens.
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TABLE 3.—Summary numerical data for Triticites sp. aff. T. titicacaensis Dunbar
and Newell, 1946

[The data are presented at standard radii. All numbers are expressed in exponential notation. The
number of digits recorded does not imply degree of accuracy]

Number

Coefficient Standard
Character of Mean Variance gg?;{?;g of error of
specimens variability mean

RADTUS VECTOR 3 1.C20t-01
HALF-LFNGTH 3 1.567F-01 2.333E-04 1.528E-02 9. 750€ +00 8.819€E-03
VCOLUTINY HFIGHT 3 3.233€-02 6.323F-06 2.517€-03 7.783E+00 1.453F-03
WALL THICKNESS 3 1.4¢7E-02 4.133E-CS 6.429F-03 4.383E+01 3.7126-03
HL/RV 3 1.567€+00 2.333€E-02 1.528£-01 9. T50E+00 B8.819E-02

RADIJS VECTOR 3 1.300E-01
HALF-LENGTH 3 2.200€£-01 7.000E-04 2.646E-02 1.203€+01 1.528€-02
VOLUTICN HEIGHT 3 4.733€E-02 9.333E-06 3.0558-03 6.454E+00 1.764E-03
WALL THICKNFSS 3 1.833F-02 5.733E-CS5 7.572E-03 4.130E+01 4.372E-03
HL/RV 3 1.692E+00 4.142F-02 2.035£-01 1.203€+01 1.175€6-01

2ADIUS VECTNR 3 1.600E-01
HALF-LENGTH 3 2.66TE-01 1.623E-03 4.041E-02 1.516F+01 2.333€-02
VCLUTION HEIGHT 3 6.410F~-02 6.300E-05 7.937€-03 1.240E+01 4.583E-03
WALL THICKNESS 3 2.333€E~02 1.203€-04 1.097€-02 4.701E+01 6.333E-03
HL/RV 3 1.667E+00 6.380E-02 2.526E-01 1.516F+01 1.458€-01

RANIUS VECTOR 3 2.000F-01
HAL F-LENGTH 3 3.500F-01 2.800F-03 5.292F-02 1.512F+01 3.055E-02
VOLUTION HEIGHT 3 7.900E-02 1.920E-04 1.386€-02 1.754€+01 8.000€-03
WALL THICKNFSS 3 2.500F-02 3.700E-05 6.083E-03 2.433F+01 3.5128-03
TUNNEL WIOTH 2 9.050F+01 2.450F+01 4.950°+00 5.469€+00 3.500E+00
HL/RV 3 1.750F ¢00 7.000€E-02 2.6466-01 1.512F+01 1.528E-01}

QADTUS VETTLP 3 2.5006-91
HALF-LENGTH 3 4.46T78-01 8.233E~03 9.074E-02 2.031E+01 5.239E-02
VOLUTION HZIGHT 3 9.733F-02 2.293F~04 1.514E-02 1.556E+01 8.743F-03
AALL THICKNESS 3 2.033F-92 1.043F~-04 1.021€-02 3.367E+01 5.897E-03
TUNNEL WIDTH 2 1.200E+02 5.120€6¢02 2.263F+01 1.836E+01 1.600E+01
HL/RV 3 1.787£+00 1.317F~01 3.630£-01 2.031£+01 2.095E-01

RADIUS VECTOR 3 3.200E-01
HALF-LENGTH 3 5.900€-01 1.710€E-02 1.308€£-01 2.216E+01 7.550E-02
VOLUTION HEI[GHT 3 1.200fF-01 1.750E-04 1.323E-02 1.102€+01 T.638E-03
WALL THICKNESS 3 3.B86TE-02 2+293E-04 1.514€-02 3.916€E+01 8.743E-03
TUNNEL WIDTH 2 1.685F+02 1.013E+03 3.182€+01 1.888F+01 2.250E+01
HL/RV 3 1.844E+00 1.670E-01 4.086E~01 2.216€+01 2+359E-01

RADIUS VECTOR 3 4,000F-01
HALF=LENGTH 3 8.167F-01 2.343E-02 1.531E-01 1.874E+01 8.83B8E-02
VOLUTION HFIGHT 3 1.373€E-01 1.923F-04 1.387E-02 1.010E+01 8.007€E-03
WALL THICKNESS 3 4.46TF-02 1.203E-04 1.097F-02 2.456E+01 6.333E-03
TUNNEL WIDTH 2 2.440F+)2 3.200F+01 5.65TE+00 2.318E+00 4.000E+00
HL/RV 3 2.042E+400 l.465E-01 3.827€~01 1.874E+01 2.210€-01

RADIUS VECTOR 2 5.000E-01
HALF-LENGTH 2 1.055€£+00 4.500E-04 2.121€-02 ?.011E+00 1.500£-02
VOLUTION HEIGHT 2 l.710€-01 2.420€E-04 1.556E-02 9.097€E+00 1.100E-02
WALL THICKNESS 2 5.350E-02 4.500F-06 2.121E-03 3.965E+00 1.5005-03
TUNKEL WIDTH 2 3.510E+02 7.220F+02 2.687E+01 7.655€+00 1.900E+01
HL/PY 2 2.110€+00 1.800€-03 4.243F-02 2.011E+00 3.000E-02

RADIUS VECTOR 2 6.3008-01
HALF-LENGTH 2 1.330E+00 2.880€-02 1.697€-01 1.276E+01 1.200€-01
VOLUTION HEIGHT 2 2.200E-01 2.000E-04 l.414E~-02 6.428E+00 1.000E-02
WALL THICKNESS 2 6.600E-02 3.200€-05 5.657E-03 8.571E+D0 4.000€E-03
TUNNEL WIDTH 2 4.B800E+02 0.000F+00 0.000E+00 0.000F +00 0.000E+00
HL/RV 2 2.111E+00 71.256F-02 2. 694E-01 1.276E+01 1.905E-01

RADIUS VECTOR 2 7.900€-01
HALF-LENGTH 2 2.090€+00 5.120E-02 2.263E-01 1.083E+01 1.600E-01
VOLUTION HFIGHT 2 2.430€E-01 1.458E-03 3.818E-02 1.571E+01 2.T00E-02
WALL THICKNESS 2 7.150€-02 1.250€-05 3.536E-03 4.945E+00 2.500€-03
HL/RV 2 2.646E+00 8.204F-02 2.864F-01 1.083E+01 2.025€E-01

measurements. The specimens occur in a fine cal-
carenite with abundant sparry cement. Many of the
graing are parts of echinoderms. One fragment of a
bryozoan was recognized, and some fragments of
fusulinids other than 7. sp. A were found. Smaller

foraminifers include Tetrataxis sp. and Climacam-
mina sp.

Triticites magallanensis Douglass and Nestell, n. sp.
Plate 6, figures 7-14
Diagnosis.—Shell small, attaining lengths of as
much as 5.5 mm and widths of 1.5 mm in six volu-
tions. The shape is elongate fusiform to subcylindri-
cal with rounded poles and a straight axis of coiling.
The coiling expands regularly and rapidly. Chomata
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are weak and are discontinuous in the outer volu-
tions. The spirotheca is thin, composed of a tectum
and fine keriotheca. The septa are nearly straight,
except at the poles.

Description.—Summaries of the numerical data
are given in table 5 and figure 7. The volution height
increases regularly and rather rapidly throughout
the shell. The length increases regularly, producing
a form ratio that increases rapidly through the early
volutions and continues to rise more gradually
throughout growth (fig. 7). The axis of coiling is
straight in most specimens.

The proloculus ranges in diameter from about 100
to 280 um and is commonly subspherical to oblate.

The wall thickness increases regularly, to as much
as 80 um in some specimens (fig. 7). The wall is com-
posed of a tectum and fine keriotheca (pl. 6, figs. 7b,
13b).

The septa are essentially straight across the mid-
dle of the test and only slightly fluted at the poles.
The spacing is less regular than on many of the
forms studied, showing greater variability among
specimens and less regularity of increase throughout
individual specimens.

The tunnel is wide and indistinct with weakly de-
veloped chomata or parachomata throughout most of
the shell. No axial filling or other epithecal deposits
were recognized.

Comparison and remarks.—Triticites magallan-
ensis resembles T. boliviensis Dunbar and Newell,
1946, to some extent, but T. boliviensis has a greater
form ratio, a thinner wall, a smaller proloculus, and
a narrower tunnel. T. magallanensis resembles T.
eleuteriensts in some respects but is more eylindrical,
starts with a larger proloculus, attains a greater size
in fewer volutions, and has a more coarsely kerio-
thecal wall. It may be a lineal descendant of T.
eleuteriensis n. sp.

Material studied.—T. magallanensis n. sp. was
recognized only in sample £22488 among the younger
beds sampled on Isla Guarello. Twenty-nine thin
sections were prepared on which 16 oriented speci-
mens were sufficiently undeformed for measurement.
The specimens occur in plastically deformed and
fractured caleisiltite with abundant shell debris. A
varied fauna includes crinoidal fragments, echino-
derm spines, fragments of Bryozoa, and a small soli-
tary coral, in addition to abundant Triticites and a
few specimens of Schubertella sp., Bradyina sp., and
Climacammina sp.

Designation of types.—The specimen illustrated
on plate 6, figures 13a, b, is designated the holotype
(USNM 188230). The other specimens studied are
paratypes (USNM 188224229 and 188231).

Triticites chilensis Douglass and Nestell, n. sp.
Plate 7, figures 1-9

Diagnosis.—Shell small, attaining lengths of as
much as 4.7 mm and widths to 2.2 mm in six volu-
tions. The shape is fusiform with slightly convex to
slightly concave lateral slopes and rounded to pointed
poles. The axis of coiling is nearly straight. The coil-
ing is fairly regular and rapid. The chomata are well
developed and persist to the last volution. The spiro-
theca is composed of a tectum and fine keriotheca
and attains thicknesses of nearly 100 xm in the outer
volutions. The septa are fluted throughout the shell.

Description.—Summaries of the numerical data
are given in table 6 and figure 8. The volution
height increases regularly and rapidly throughout
the shell, as does the half length. The form ratio in-
creases rather rapidly in the early volutions and then
more slowly to the end of growth (fig. 8). The axis
of coiling is nearly straight.

The proloculus ranges in diameter from 100 to
220 ym (fig. 8) and is spherical to subspherical.

The wall thickness increases rapidly to a maxi-
mum of about 95 ym in the outer volutions of some
specimens. The wall is composed of a thin tectum
and keriotheca. Keriotheca can be seen on the pro-
loculus of some specimens (pl. 7, fig. 1b).

The septa are fluted throughout the shell. The
fluting is weak across the equatorial area and be-
comes more intense toward the poles.

The tunnel winds irregularly but widens rapidly
and regularly. It is bordered by well-developed cho-
mata that persist to the last volution. The chomata
appear to overhang the tunnel in the vicinity of the
septa but are symmetrical between septa. No axial
filling or other epithecal deposits were recognized.

Comparison and remarks—This form bears some
resemblance to 7. patulus Dunbar and Newell, 1946,
and to additional specimens assigned to 7. patulus
by Roberts, 1949. T. patulus differs by having a
thicker wall in the early volutions and by having a
larger size and greater expansion of the outer volu-
tions. T. chilensis differs even more from the forms
assigned to T. patulus by Ross, 1963. His form has a
thicker wall in the early volutions and a thinner wall
in the outer volutions. It has a greater form ratio in
the early volutions and a smaller form ratio in the
outer volutions. The expansion of the outer whorls
is greater than in the typical specimens of Dunbar
and Newell.

Material studied.—Triticites chilensis n. sp. was
recognized only in sample £22480. Twenty-nine thin
sections were prepared, and 22 oriented specimens
were measured. The specimens occur in a pseudo-
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TABLE 4.—Summary numerical data for Triticites sp. A

[The data are presented at standard radii. All numbers are expressed in exponential notation. The
number of digits recorded does not imply degree of accuracy]

Number Coeflicient Standard
Character of Mean Variance gz:?ﬂ?gg iy error of
specimens variability mean

RADIUS VECTIR
HALF-LENGTH
VOLUTION HEIGHT
WALL THICKNESS
TUNNEL WIDTH
SFPTAL SPACING
HL/RY

RADIUS VECTOR
HALF-LENGTH
VOLUTION HEIGHT
WALL THICKNESS
TUNNEL WIDTH
SEPTAL SPACING
HL/RV

RADIUS VECTOR
HALF-LENGTH
VOLUTION HEIGHT
WALL THICKNESS
TUNNEL WIDTH
SEPTAL SPACING
HL/RY

RADIUS VECTOR
HALF-LENGTH
VOLUTIDN HEIGHT
WALL THICKNESS
TUNNEL WIDTH
SEPTAL SPACING
HL/RV

RADIUS VECTOR
HALF-LENGTH
VOLUTION HEIGHT
WALL THICKNESS
TUNNEL WIDTH
SFPTAL SPACING
HL/RV

RADIUS VECTOR
HALF-LENGTH
VOLUTION HEIGHT
WALL THICKNESS
TUNNEL WIDTH
SEPTAL SPACING

1.000F-01

1.720€-01 4.420F-03 6.648€-02 3.865E401 2.973€E-02
3.711€-02 8.861E-05 9.413€-03 2.537€+01 3.138€E-03
1.033F-02 3.000F-06 1.732E-03 1.676E+01 5. TT4E-04
7.175E+01 3.656E+02 1.912E+01 24 665E 401 9.560E+00
3.333E+00 3.323g-01 5.774€-01 1.732E+01 3.333E-01
1.720€+400 4.420€E-01 6.648E-01 3.865E+01 2.973E-01

1.300€-01

2.300€E-01 1.296E-02 1.138£-01 4.950€ +01 4. 648E-02
4.810E-02 3.721€-05 6.100E-03 1.268€E+01 1.929€-03
1.210€-02 3.656E-06 1.912€-03 1.580€+01 6.046E-04
8.640F+01 5.028F+02 2.242F¢01 2.595€E+01 1.003€+01
4.333F+00 3.333€F-01 5.774E-01 1.332€+01 3.333€-01
1.769E+00 T.669E-01 8. 757€-01 4.950E+01 3.575E-01

1.600€-01

3.183€E-01 2.114E-02 1.454E-01 4.567E+01 5.935€£-02
5.860E-02 1.382€-05 3.718E-03 6.344E400 1.176E-03
1.500€-02 3.556E-06 1.886E-03 1.257€+01 5+963E-~04
1.018F+02 8.414E+02 2.901€E+01 2.848E+01 1.184E+01
5.000F+00 0.000€+00 0.000E+00 0. 000E +00 0.000E+00
1.990€+00 8,257€-01 9.087E-01 4.56TE+01 3.710€E-01

-

—

- ——
CWOOOOS CWUVEOOD VWP VOWVD

-

2.000E-01

4.317€E-01 3.386€-02 1.840E-01 4.263E+01 7.512E~02
7T.130€-02 6.357E-05 7.973E-03 1.118E+01 2.521E~03
1.890€E-02 S5.878E-06 2.424E-03 1.283E+01 T.66T7E~0%
1.3T70€E+02 8.672E+02 24945E+01 2.150E+01 1.202E+01
6.000E+00 1.000F+00 1.000E+00 1.667E+01 5.774E-01
2.158F+00 8.464E-01 9.200E-01 4%.263E+01 3.756E~01
2.500E-01

5.680€E-01 5.647E-02 2.376E-01 4.184E401 1.063E-01
8.890€-02 l. 594E-04 1.263€E-02 1.420€E+01 3.993€-03
2.330€E-02 1.668E-05 4.084E-03 1.753E+01 1.291€~03
1.503€E+02 7.233E+01 8.505E+00 5. 657E+00 4.910E+00
6.66TE+00 1.333F+00 1.155E+00 1.732€+01 6.667E-01
2.2T2E+00 9.035E-01 9.505E-01 4.184E+01 4.251E-01

3.200E-01

7.300€E-01 9.780€E-02 3.127€-01 4.284E+01 1.564E-01
1.083E-01 1.802E-04 1.343€-02 1.239€+01 4.475€-03
2.956E-02 1.728€E-05 4.157€-03 1.406E+01 1.386E-03
2.050E+02 3.380E+02 1.838E+01 8.96B8E+00 1.300€E+01
8.333F+00 2.333E+00 1.528€E+00 1.833E+01 8.819E-01

i

—

-
PWNOOVHOY MWWOOWO OOWOOOCR®O

HL/RV 2.281E+00 9.551€E~-01 9.773E-01 4.284E401 4.886€E-01

RADIUS VECTOR 7 4.000E~-01L
HALF-LENGTH 2 6.300€E-01 3.200€E-03 5.657€6-02 8.979E+00 4.000E-02
VOLUTINN HEIGHT 7 1.356E-01 1.670€E-04 1.292E-02 9.531E+00 4.884E-03
WALL THICKNESS T 3.400€-02 1.200€E-05 3.464E-03 1.019E+01 1.309€-03
SEPTAL SPACING 3 1.067€+01 1.333E+00 1.155E+00 1.083E+01 6.66TE-01
HL/RY 2 1.575€+00 2.000€E-02 L.414€E-01 8.979E+00 1.000E-01

RADIUS VECTOR 2 5.000€E-01
VOLUTION HEIGHT 2 1.735€-01 B8.450€-05 9.192€-03 5.298E +00 6.500E-03
WALL THICKNESS 2 4.350€-02 6.050€~05 7.778€E-03 1.788E+01 5+500E-03

oolite. The small grains are of various origins, and | scattered specimens of Bradyina sp. and Climacam-
many are coated with a thin covering of possible | mina sp.

algal origin. Fusulinids are common in the sample, Designation of types.—The specimen illustrated
including the Triticites and a small form tentatively | on plate 7, figures 2a, b, is designated the holotype
identified as a Schubertella sp. Echinodermal and | (USNM 188233). The other specimens studied are
bryozoan fragments are detectable, and there are | paratypes (USNM 188232 and 188234-240).

FIGURE 5.—Summary graphs for Triticites sp. aff. T. titicacaensis Dunbar and Newell, 1946. Each characteristic is plotted
against the radius vector. This shows the changes for each character during the ontogeny. The mean (*), confidence
limits on the mean (O — (©), and obs2rved maximum and minimum (4 — 4) are shown at each standard radius. The
numerical values for the means and confidence limits and the number of specimens on which each is based are given
in table 8. The diameters of proloculi are plotted against the number of specimens.
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FIGURE 6.—Summary graphs for Triticites sp. A. Each characteristic is plotted against the radius vector. This shows the
changes in each character during the ontogeny. The mean (*), confidence limits on the mean (O — @), and ob-
served maximum and minimum (4 — +) are shown at each standard radius. The numerical values for the means

and confidence limits and the number of specimens on which each is based are given in table 4. The diameters of
proloculi are plotted against the number of specimens.
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TABLE 5.—Summary numerical data for Triticites magallanensis n. sp.

[The data are presented at standard radii. All numbers are expressed in exponential notation. The
number of digits recorded does not imply degree of accuracy}

Number Coefficient Standard
Character of Mean Variance ggtﬁiﬁg of error of
specimens variability mean

RADIUS VECLTUR
VOLUT ION HEIGHT
WALL THICKNESS
SEPT A SPACING

RAQIUS VECTOR
HALF-LENG TH
VOLUT ION HE IGHT
WALL THICKNESS
SEPTAL SPACING
HL/RY

1.000E-01

2.900E-02 6.750€E-05 8.216€-03 2.833E+01 3.674E-03
9. 000E-03 1.000E-06 1.000E-03 L.111€401 4.64T2E-04
6.333E+00 4.333E+00 2. 082E+CC 3. 87€+01 1.202€+00

1.300€-01

2.050€~01 4.500E-04 2.121E~02 1.035€+01 1.500€-02
3.822E-02 l. 734E-04 1.317€-02 3.446E+01 44390£-03
1.200€-02 5.333E-06 2.309€E-03 1.925€ ¢01 7.303€-04
B. 375E+00 T.125E+00 2.669E+20 3.187e+01 9.437€-01
L.57T7E+00 2.663E-02 1. 632E-01 1. 035e¢ 01 1.154€-01

RADIUS VECTOR 13 1.600t-01
HALF-LENG TH 3 2.900€e-01 1.900E-03 4.359€-02 1.503£+01 2.517€-02
VOLUTION HEIGHT 12 5.183E-02 9. 142E-05 9.562€-03 1.845E+01 2.760E-03
WALL THICKNESS 13 1.492k-02 9.5TTE-0Q6 3.095€-03 2. 074E+01 8. 583E~04
SEPTAL SPACING 10 1.050E+01 1.406E+01 3.749E+00 3.571€+01 1.186E+00
HL/RV 3 1.812E+00 T.422€-02 2. T24E-01 1. 503+01 1.573€-01

RADIUS VECTOR 15 2.000E-01
HALF~LENG TH 3 4. T00E-01 9.100€-03 9.539€-02 2.030€+01 5.508E-02
VOLUT ION HE IGHT 15 6.980E-02 1. 355€-04 l. L64E-02 1.66TE+OL 3.005E-03
WALL THICKNESS 15 1.973E-02 8.210€E-06 2.865E-03 1.452E+01 7.398E-04
SEPTAL SPACING 12 1. 225E+01 3.311E+01 5.754€+00 4.698E401 l.661E+00
HL/RY 3 2.350€+00 2.275€-01 4. T7CE-01 2. 030€+01 2.754€-01

RADIUS VECTUR 15 2.5C0E-01
HALF-LENGTH 3 6.133E~-01 2.T43E =02 1.656E-01 2.700€ +01 9.563E-02
VALUT LIN He 16AT 15 R, 513E-02 9.798BE-05 9.899E-03 1.163E+01 2.556E-03
wALL THICKAESS 15 2.4076-02 2.935E-0% 5.325E -03 2. 2126401 1.375€-03
Sc PTAL SPACING 1l L.473E+01 5.202L+01 T.617E 400 S5.172E+01 2.297E+00
HL/RV 3 2.453++00 4.383E-01 6. 625E-01 2. 700€+01 3.825€-01

- —
NOCEND WuWunuan

RAJLUS VECTOR 15 3.200E-01
HALF=LENGTH 3 30333E-01 3.293:-02 1l.815€6-91 2.178:+01 1. 048E-01
VILUYIION HEIGHT 15 1, 001£-01 1.523E-0¢ 1.234€-22 1.1316+01 3.186E-03
WALL THICKAESS 1> 3.120€E-02 3.239t-0¢ 5. 735£-03 1. 333E+01 1.481E-03

SEPTAL SPACING 3 1 .R6TE#D] 1.730E+32 l.ua4E+31 5.593E+01 3.480E+00
HL/RV 3 24 604E +00 3.2165-01 5.671E-01 2. L7RE+01 3.274E-01

~ADIJS VECTUR 15 4. 000F-01
HALF -LENGTH 3 1.053€E+00 6.443€-02 2.538E-01 2.410E+01 l.466E-01

VILUT ION HE [GHT 15 1. 321€-01 3.391E~04

1.842E-02 1.394E+0 4.755€E~
WALL THICKNESS la 4.057t-J2 i ; 03

(A 3.642E-05 6.035E-03  1.4B7E+01 .61 3E-

SEPTAL SPACING 9 2.3006401  1.960E+02  1.400E+01 6.087E+01 :.6;32433
HL/RV 3 2.633E40U0  4.0276-01  6.346E-01  2.4106401  3.664E-0l

RAUIUS VECTOR 13 9,000E-01

HALF-LENGTH 3 1.423E400  9.373E-02  3.062E-01 2.151E¢u 1.768E=

VOLUTION HEIGHT 13 1.5986-01  5,339E-u4 2. 3] LE-02 1.4«25.0: 6.43;2-3;
WALL THICRNESS 11 5.091E-02  5.009E-05  7,0776-03 1.390E+01  2.134E-03
SEPTAL SPACING 6  1.950£+01 1.550E401  3.937E¢00 2.019E+01  1.607E+00
HL/RV 3 2.847E*00  3.749E~01  6.123€-01  2.151E+01  3.5356-01

“ADIUS VECTIR 8  €.3005-0C1
HALF=LENG TH 2 1.745E400 1.985E-01  4.45S5E-J1  2.553E+01 3.1508~01
VOLUTION He IGHT 8  2.066E-01  ©6.014F-04  2,452E-02 1.170€+01 B.670E~03
wALL THICKNESS 7 6.286E~02  1.2556-04 1.1206-02 1.7826+01  4.234E~03
SEPTAL SPACING 4 2.550E+01 2.233E4¢01  4.726E+00 1.853E+01 2.363E+00
HL/RY 2 2.7TCE+00  5.000E-01 7.C71E-01  2.553E+01 5.000E~01

R A IR 4  1.9006-01
313:-:;2£TH 2 2.330E400  4.608E-01  6.788E-01  2.913E+0l  4.800E-01
VOLUTION HE IGHT 4 2.245E-01 2.807E-03  5.298E-02 2.360E+01  2.649E-02
WALL THICKNESS 3 6.400-02  2.080E-0% 1.442£-02 2.253E+Cl  B8.327€-03
HL/RV 2 2.949E+00  7.3%3E-01 B.593E-01  2.913E+0L  6.076E-01
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FIGURE 7.—Summary graphs for Triticites magallanensis n. sp. Each characteristic is plotted against the radius vector. This
shows the changes for each character during the ontogeny. The mean (*), confidence limits on the mean (O — (©), and ob-
served maximum and minimum (4 — 4 ) are shown at each standard radius. The numerical values for the means and
confidence limits and the number of specimens on which each is based are given in table 5. The diameters of proloculi are
plotted against the number of specimens.
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TABLE 6.—Summary numerical data for Triticites chilensis n. sp.

[The data are presented at standard radii. Al numbers are expressed in exponential notation. The
number of digits recorded does not imply degree of accuracy]

Number Coefficient Standard
Character of Mean Variance ggi‘adggg of error of
specimens variability mean

RANIUS VECTNR 13 1.000€-01
HALF-LENGTH 6 1.617€-01 1.657¢-03 4.070E-02 2.518E+01 1.662E~-02
VCLUTION HE IGHY 13 3.662F-02 9.090E-06 3.0156-03 B8.234E+00 8.362E-04
WALL THICKNESS 13 1.131E-02 T7.564E-06 2.750E-03 2.432E+01 T.628E-06
TUNNEL WIDTH 6 5.550E+01 3.867E+02 1.966E+01 3.543E+01 8.028E+00
SEPTAL SPACING 7 5.000F+00 1.333E+00 1.155E+00 2.309€+01 4.364E-01
HL/RY 6 1.617€+00 1.657F-01 4.070E-01 2.518E+01 1.662E-01

RANTUS VECTOR 20 1.300£-01

HALF-LENGTH 12 1.833E-01 4.370E-03 6.610E-02 3.606€+01
VOLUT ION HEIGHT 20 4.465E-02 4.119F-05 6.418E-03 1.437E+01 1.435€-03
WALL THICKNESS 20 1.365€6-02 1.077E-05 3.281€E-03 2.404E+01 7.337€-06
TUNNEL WIDTH 12 7.333E+01 9.719€E+02 3.117E+01 4.251E+01 8.999E+00
SEPTAL SPACING 8 6.125F+00 6.964F-01 8.345E-01 1.362F+01 2.950€-01
HL/RV 12 1.410E+400 2.586F-01 5.085€-01 3.606E+01] 1.468E-01

RADIUS VECTOR 22 1.600E-01
HALF-LENGTH 14 2.386F-01 6.505E-03 8.066E-02 3.381F+01 2.156E-02
VOLUTION HEIGHT 22 5.795E-02 5.328€-0% 7.300E-03 1.260E+01 1.556E-03
WALL THICKNESS 22 1.655€F-02 1.369€-05 3.700E-03 2.236E+01 7.888E-04
TUNNEL WIDTH 14 9.364E+01 2.043E+03 4.520E+01 4.827E+01 1.208E+01
SEPTAL SPACING 8 7.375E+00 1.125€E+00 1.061E+00 1.438E+01 3.750€E-01
HL/RV 14 1.491E+00 2.541E-01 5.041E-01 3.381E+01 1.347E-01

RADIUS VECTNR 22 2.000E-01

HALF-LENGTH 14 3.250€-01 T.673E~-03 B.760E-02 2. 695€+01 2.3641E-02
VOLUTION HEIGHT 22 7.145€-02 8.902F-05 9.435E£-03 1.320E+01 2.012€E-03
WALL THICKNESS 22 2.009€6-02 1.218E-05 3.490E-03 1.737E+01 T.441E-04
TUNNEL WIDTH 13 1.277E+02 3.562E+03 5.968E+01 4.674E¢01 1.655E+01
SEPTAL SPACING 8 8.750E+00 1.929€E+00 1.389€+00 1.587E+01L 4.910E-01
HL/RV 14 1.625E£+00 1.918€-01 4.380E-01 2.695E+01 1.171E-01

RADIUS VECTOR 22 2.500€-01

HAL F-LENGTH 14 4.407E-01 1.150€-02 1.072e-01 2.433E+01 2.866E-02
VOLUTION HEIGHT 22 9.050E-02 1.265E-04 1.125€e-02 1.243E+01 2.398€E~03
WALL THICKNESS 22 2.623F-02 1.618E-05 4.023E-03 1.534E+01 8.577E-04
TUNNEL WIDTH 13 1.721E+02 6.53T7E+03 8.085E+01 4.699E+01 2.242E+01
SEPTAL SPACING 8 1.075F+01 1.643E+00 1.282E+00 1.192E+01 4.532E-01
14 1.763E+00 1.840E-01 4.289E-01 2.433E+01 l.146E-01

RADIUS VECTOR 20 3.200€-01
HALF-LENGTH 13 5.915F-01 1.928€E-02 1.389g-01 2.347E4+401 3.851€E-02
VOLUTION HEIGHT 20 1.146€-01 1.031E~-04 1.015€6-02 8.856E+00 2.270E-03
WALL THICKNESS 20 3.460E-02 4+309E-05 6.565E-03 1.897E+01 1.468E-03
TUNNEL WIDTH 11 2.358E+02 1.14BE+04 1.071E+02 4.543E+01 3.230E+01
SEPTAL SPACING ) 1.300E+01 3.200£+00 1.789E+00 1.376E+01 7.303E-01
HL/RV 13 1.849E+00 1.883E-01 4.339E-01 2.347E+01 1.203g-01

1.908E-02

RADIUS VECTOR 19 4.000€-01

HALF-LENGTH 13 7.577E-01 3.144E-02 1.773g-01 2.340E+01 4.917€-02
VOLUT ION HEIGHT 19 1.405€-01 2.259E-04 1.503E-02 1.070€E+01 3.448E-03
WALL THICKNESS 19 4.295€-02 S5.416F-05 7.3606-03 1.714E+01 1.688E-03
TUNNEL WIDTH 9 2.860E+02 1.161E+04 1.078E+02 3.768E+01 3.592E¢01
SEPTAL SPACING 5 1.640€+01 3.800E+00 1.949E+00 1.189E+01 B8.718E-01
HL/RY 13 1.894E+00 1.965E-01 4.433E-01 2.340E+01 1.229€-01

RADIUS VECTOR 16 5.000E-01
HALF-LENGTH 12 1.022E+00 3.567E-02 1.889E-01 1.849E+01 5.452E-02
VOLUTION HEIGHT 16 1.800F-01 2.767F-04 1.663E-02 9.241E+00 4.158£-03
WALL THICKNESS 16 5.306E-02 8.500E-05 9.219€-03 1. 737€E+01 2.305€-03
TUNNEL WIDTH 6 3.747E+02 5.323E+03 7.296E+01 2.247F+01 2.978E+01
SEPTAL SPACING 4 1.900E+01 6.667€E+00 2.582E+00 1.359E+01 1.291E+00
HL/RY 12 2.043€+00 1.427€-01 3.777E-01 1.849E+01 1.090€-01

RADIUS VECTOR 12 6.300E-01
HALF-LENGTH 8 1.329E+00 1.733€-02 1.316E~-01 9.906€E+00 4.654E-02
VOLUTION HEIGHT 12 2.172€-01 4.889E-04 2.211E-02 1.018E+01 6.383E-03
WALL THICKNESS 11 6.455€-02 1.211F-04 1.100€E-02 1.705€+01 3.318€E-03
TUNNFL WINTH 2 4.185E+02 3.200E+04 1.789E+02 4.275E+01 1.265E+02
SEPTAL SPACING 3 2.100€+01 1.900E+01 4.359E+400 2.076E+01 2.517E+00
HL/RV 8 2.109E+00 4.366E-02 2.089E-01 9.906E+00 7.387€-02

RADIUS VECTOR kY 7.900€E-01
HALF-LENGTH 7 L. 731E+00 5.535€E~-02 2+.346E-01 1.355E+01 8.868E-02
VOLUTION HFIGHT 9 2.647E-01 B8.2G8E-04 2.881E-02 1.088F+01 9.602E-03
WALL THICKNESS 8 7.975€6-02 1.005€6-04 1.002€-02 1.257E+01 3.5644E-03
SEPTAL SPACING 2 2.350E+01 2.450E+01 4.950E+00 2.106E+01 3.500E+00
HL/RV 7 2.192E+00 8.820€-02 2.970E-01 1.355E+01 1.123E-01
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Triticites berryi (Willard Berry) 1933
Plate 8, figures 1-13
Fusuline berryi Berry, 1933, p. 270, pl. 22, figs. 6 and 7

[not 10].

Tritcites berryi (Willard Berry). Dunbar and Newell, 1946,

p. 476-477, pl. 8, figs. 1-10.

Diagnosis—Shell attains lengths of as much as 8
mm and widths of as much as 2.5 mm in seven to
eight volutions. Shape fusiform to elongate fusiform
with a straight axis of coiling. Chomata persist to
last volution. Spirotheca thickens gradually to near-
ly 90 xm in the outer volutions, composed of tectum
and fine keriotheca. Septa regularly spaced and fluted
throughout the shell.

Description.—Summaries of the numerical data
for the specimens from Chile are given in table 7 and
figure 9. The volution height increases regularly,
and the half length increases rapidly, so the form
ratio increases throughout the shell (fig. 9). The
specimens from Bolivia attain a slightly higher form
ratio, approaching four in some specimens. The axis
of coiling is straight.

The prolocular diameter ranges from 120 to 150
nm in the specimens reported from the type area.
The diameters are a little greater in the specimens
from Chile (fig. 9).

The wall thickness increases rapidly throughout
the shell to a maximum of 80 xm in specimens from
the type area and 90 um in specimens from Chile
(fig. 9). The wall is composed of a tectum and fine
but well-developed keriotheca (pl. 8, figs. 1b, 3b, 5b,
13).

The septa are regularly spaced and fluted through-
out the shell. The fluting through the equatorial area
is weak and becomes more intense toward the poles.

The tunnel widens regularly but commonly has
an irregular path. It is bordered by well-developed
but not massive chomata that appear to overhang in
the vicinity of septa but are more symmetrical be-
tween septa. No axial filling or other epithecal de-
posits were recognized.

Comparison and remarks—The specimens from
Chile are similar in all essentials to the specimens
described by Dunbar and Newell from Balivia. There
are some differences. The Bolivian specimens are a
little more regular in symmetry, but this may be a
function of partial deformation of the Chilean speci-
mens. Some of the Bolivian specimens have more

intensely fluted septa, but no more than shown on
plate 8, figure 8, from Chile. The chomata on some
of the Bolivian specimens appear more massive, but,
as noted, the proximity to a septum makes as much
difference. T. berryi also bears some resemblance
to 7. chilensis, but T. berryt has a larger form ratio
and a narrower tunnel.

Material studied.—Triticites berry:r was recog-
nized only in sample £22482. Thirty-one thin sections
were studied, and 24 oriented specimens were suffi-
ciently undeformed to be measured. The specimens
occur in a plastically deformed silty limestone con-
taining some echinodermal debris, including frag-
ments of ossicles and rare echinoid spines. Rare
specimens of Bradyina sp. and Climacamming sp.
are also present.

Triticites australis Douglass and Nestell, n. sp.

Plate 9, figures 1-12

Diagnosis—Shell fusiform, attaining lengths of
as much as 6 mm and widths of as much as 2.5 mm
in six volutions with a straight axis of coiling. Shell
expands regularly and fairly rapidly. Chcmata
weakly developed but persisting through mest of the
shell. Spirotheca thickens gradually to about 80 um
in the outer volutions, composed of tectum and fine
keriotheca. Septa closely and regularly spaced,
gently fluted.

Description.—Summaries of the numerical data
are given in table 8 and figure 10. The volution
height and length increase regularly, and the form
ratio increases gradually throughout the shell (fig.
10). The axis of coiling is essentially straight.

The proloculus ranges in diameter from 120 to
320 um (fig. 10) and is spherical to subspherical.

The wall thickness increases regularly to about
80 um in the outer volutions (fig. 10). The wall is
composed of a tectum and fine keriotheca. The kerio-
theca are difficult to distinguish in most of the speci-
mens in spite of the apparently good preservation
(pl. 9, figs. 1b—-3b).

The septa are closely and evenly spaced (fig. 10),
are gently but irregularly fluted acress the middle
of the shell, and are more intensely fluted at the
poles.

The tunnel is irregular in its path. It widens grad-
ually and is bordered by weakly developed chomata
that persist throughout most of the shell. No axial
filling or other epithecal deposits were recognized.

FIGURE 8.—Summary graphs for Triticites chilensis n. sp. Each characteristic is plotted against the radius vector. This shows
the changes for each character during the ontogeny. The mean (*), confidence limits on the mean (O — (), and ob-
served maximum and minimum (4 — 4 ) are shown at each standard radius. The numerical values for the means and
confidence limits and the number of specimens on which each is based are given in table 6. The diameters of proloculi

are plotted against the number of specimens.
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TABLE 7.—Summary numerical data for Triticites berryi (Willard Berry) 1933

[The data are presented at standard radii. All numbers are exbressed in exponential notation. The
number of digits recorded does not imply degree of accuracy]

Number Coeflicient Standard
Character of Mean Variance dsgxi?;g of error of
specimens variability mean

RADIUS VECTOR 12 1.000E 01
7

HALF-LENGTH 1.557€-01 2. 895€-03 5. 381€E-02 3.456E+01 2.034E-02
VOLUTION HE IGHT 12 2.633E£-02 4.042E-05 6.358E-03 2.414E+01

1.835€-03

WALL THICKNESS 12 1.108€-02 4.44T7E-06 2. 109€E-03 1.903€+01 6.088E-04

TUNNEL WIDTH 4 7.025E+01 6.149E+02 2.480E+01 3. 530E+01 1.240E+01
SEPTAL SPACING 4 5.250£+00 9.167€-01 9.574E-01

1.824E+01 4.787E-01
HL/RV 7 1.557€E+00 2,895e-01 5.381E-01 3.456E+01

RADIUS VECTOR 22 1.300€-01
HAL F-L ENGTH 12 2.117E-01 6. 306E-03 7. 941E-02 3.752E+01 2.292€E-02
VOLUTION HE IGHT 22 3.868E-02 2.975€E-05 5.454E-03 1. 410E+01 1.163E-03
WALL THICKNESS 22 1. 459€E~02 9.682E-06 3,112€-03 2.133€+01 6.634E-04
TUNNEL WIDTH 9 8. 16TE+O1 6.878E+02 2.622E+01 3.211E+01 8,742E+00
SEPTAL SPACING 10 6. 000E+00 2.667E+00 1 .633E+00 2.722E+01 5.164E-01
HL/RV 12 1.628+00 3.731E-01 € 10%€-Q 3.752€E+01 1.763E-01

RADIUS VECTOR 24 1.600E-01
HALF=LENGTH 13 2.877€-01 9.003€-03 9.488E-02 3.298E+01 2.632€-02
VOLUT ION HE IGHT 24 5.296E-02 2.465E-05 4.965€-03 9.375€E+00 1.013E-03
WALL THICKNESS 24 1.758E-02 1.243E-05 3.525€E-03 2.005E+01 T<196E~04
TUNNE WIDTH 11 1.02.7E+02 1. 365E+03 3. 654E+ 01 3.596E+01 le114E+01
SEPTAL SPACING 11 7.545E+400 3.673E+00 1.916E+00 2. 540E+01 5.778E-01
HL/RV 13 1.798E+00 3.517e-01 5.930E-01 3.298E 401 1.645E-01

RADIUS VECTOR 24 2.000E-01
HALF-LENGTH 13 3.938E-01 1.633E-02 1.278E-01 3.244E+01 3. 544E-02
VOLUTION HE IGHT 24 6.942€-02 1.690E-0¢ 1.300€-02 1.873E¢01 2.654E-03
WALL THICKNESS 26 2.146E-02 1.843E-05 4.293€E-03 2,001E+01 8. 764E-04
TUNNEL WIDTH 11 l.4l6E+02 3.183E403 5.642E 401 3.,993E+01 1.701€¢01
SEPTAL SPACING 11 9.182€+00 5. 964E+00 2. 442E+CC 2.560E401 T.363€-01
HL/RV 13 1.969E430 4.081E-01 6.389E-01 3.2644E+01 1. 772e-01

RADIUS VECTDR 24 2.500E-01
HALF=LENGTH 13 5.108E-01 2.659€E~02 1.631E-01 3.193:+01 4.523E-02
VOLUTION HEIGHT 24 B.796E-02 3.809E-04 1.952E-02 2.219€+01 3.984E-03
WALL THICKNESS 24 2.7162€-02 2.842E-05 5. 331€-03 1.930E+01 1.088€~-03
TUNNEL wIDTH 11 1.849E+02 4,018€E+03 6.339E+01 3.428:401 1.911€+¢01
SEPTAL SPACING 11 1.109E+01 T.63 1E400 2.773E+00 2.500E401 8.362E~01
HL/RV 13 2.043E +00 4.255E~01 6.523E-01 3.193€+01 1.809E-01

RADIUS VECTOR 24 3.200&E-01
HALF-L ENGTH 13 6.831€~01 4.447€E-02 2, 109e-01 3.087€+01 5.849E-02
VOLUT [ON HE IGHT 24 1.116E-01 4.111E-04 2. 028E-02 1.816E¢01 4.1396-03
walL THICKNESS 24 3.5126-02 4. 359€-05 6.602E-03 1.830E+01 1.348€-03
TUNNEL WIDTH 10 2.166E 402 5.530E+03 T.436E+01 3. 433601 24352€E+01
SEPTAL SPACING 11 1.355E+01 1.087E+01 3.29TE+00 2.434E+01 9.942E-01
HL/RV 13 2.135E400 4. 343E-01 € 590E-01 3.,087E+01 1.828E-01

RADIUS VECTOR 23 4.000E~01
HALF-LENGTH 13 9.477E-01 7.084E-02 2.661E=01 2.808E+01 7.382E~02
VOLUT ION HEIGHT 23 1.398€~01 2.687E-04 l. €3E-02 1. 172€+01 3.418E-03
WALL THICKNESS 23 4.435E-02 5.396E-05 7.346E-03 1.656E+01 1.532€-03
TUNNEL WIDTH 7 3.286€E402 1. 001E+04 1.000E+02 3.044E+01 3.781E+01
SEPTAL SPACING 10 1.550E+01 3.389E+00 1.841E+00 1l.188+01 5. 821E-01
HL/RV 13 2.369E+00 4,427E-01 6.654E-01 2.808E¢01 1.845E-01

RADIUS VECTDR 21 5.000E~01
HALF ~LENGTH 10 1.213E400 1.049€-01 3,239E-01 2.670E+01 1. 024E-01
VOLUT ION HE IGHT 21 1.728E-01 3,127€E-04 1.768€E-02 1.023E+01 3.859E~03
WALL THICKNESS 21 5.633E-02 7.153E-05 84458E-03 1.501E+ 01 l. 846E~03
TUNNEL WIDTH 3 3.990E+02 1.789€¢04 1.337E+02 3.352E+01 T.T22E+01
SEPTAL SPACING 10 1.830E+01 6. 011E +00 2.452E+CC 1.340E+01 7. 753€-01
HL/RY 10 2 .425E+00 4.135E-D21 6.478E-01 2.670E+401 2., 049E-01

RADIUS VECTOR 14  6,300E-01
HALF-LENGTH 4  1.632E+400 1.043E-01  3.229E-01 1.976E+C1  1l.6156-01
VOLUTION HEIGHT 14  2.108E-01  5.491E=-04 2.36¢3E-02 1.112€401  6.263E-03
WALL THICKNESS 13  6,823E-02 8.036E-05  £.964E-03 1. 314E+401  2.486E-03
TUNNEL WIDTH 2 5.015E+02 3.150E¢0¢  1.77SE+02 3.539E+01  1.255E402
SEPTAL SPACING 8  2,300E401 1.457E+01  3.817E+00 1.660E¢0l  1.350E+00
HL/RV 2.591E400 2.62BE-01 5.126E-01 1.S78E+01 2. 563E-01

4
RADIUS VECTOR 3 7.900E~-01

VOLUT ION HE IGHT 3 2.657€E-01 1. 543€E-0¢ 1. 2426-02 4. 6 76E ¢+00 7.172E-03
WALL THICKNESS 3 7.333E-02 6.533E-05 8.083E-03 1.102€+01 4.667€-03

2.034E-01
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Comparison and remarks.—T. australis n. sp.
shows a superficial resemblance to T. asperoides
Ross (1965, p. 1170), but the average proloculus is
smaller in T. asperoides, its septal spacing is wider,
and its wall is thicker at comparable sizes. T. aus-
tralis n. sp. bears a resemblance to T. chilensis n. sp.,
but the lower form ratio and more rapid thickening
of the wall in that form serve to distinguish it.

Material studied.—Thirty-two thin sections from
sample £22500, in which 29 oriented specimens could
be measured, were studied. The specimens occur in
a silty limestone and a pseudo-oolite. Crinoidal debris
and some coral and brachiopod fragments are pres-
ent along with Schubertella? sp., Bradyina sp., and
Climacammina sp.

Designation of types—The specimen illustrated
on plate 9, figures 1a, b, is designated the holotype
(USNM 188256). The other specimens studied are
paratypes (USNM 188257-267).

Triticites guarellensis Douglass and Nestell, n. sp.
Plate 10, figures 1-10

Diagnosis.—Shell elongate fusiform, generally
about 8 mm long and 2 mm wide in five volutions,
but some specimens attain lengths of as much as
12 mm and one, 13 mm with a width of 3 mm in six
volutions. The inner volutions are fusiform and the
outer volutions elongate. Starting from a fairly
large proloculus, the shell expands regularly and
fairly rapidly. The spirotheca is composed of a tec-
tum and keriotheca. The septa are fluted gently
across the middle of the shell and intensely at the
poles.

Description.—Summaries of the numerical data
are given in table 9 and figure 11. The volution in-
creases in height at a regular and fairly rapid rate,
producing an open look in the larger specimens. The
length increases more rapidly, so the form ratio
increases rapidly through the growth of the shell,
attaining values of more than four in some speci-
mens. The axis of coiling is straight to slightly
irregular.

The proloculus ranges in outer diameter from 160
to 360 um, but most of the proloculi are within the
range of 200 and 260 pm. The proloculi tend to be
spherical.

The wall thickens gradually, attaining thicknesses
of nearly 100 um in the outer volutions. It is com-
posed of a tectum and keriotheca that are fairly
coarse in the outer volutions. The preservation in
most of the material is not very good (pl. 10, fig. 1b,
3b, 8b).

The septa are closely but irregularly spaced. They
are fluted throughout the shell and produce sporadic

chamberlets in the equatorial area. They are tightly
but irregularly fluted in the polar areas.

The tunnel wanders irregularly and widens rap-
idly. It is bounded by small but persistent chomata
that are present throughout most of the shell. They
become pseudochomata in the outer volutions of
some specimens. No other epithecal deposits were
recognized.

Comparison and remarks.—Triticites guarellensis
n. sp. bears some regemblance to T. boliviensis Dun-
bar and Newell (1946, p. 481) but has a larger pro-
loculus, a thicker wall, and, in general, more tightly
fluted septa, although the holotype illustrated by
Dunbar and Newell (1946 pl. 9, fig. 4) suggests in-
tense fluting throughout the shell. The stratigraphic
position of the two forms is similar in that both are
found in association with other fusulinids of Early
Permian age. Further study of the variability of 7.
boliviensis might show overlap of these species.

Material studied.—Triticites guarellensis n. sp. is
found in samples £22497 and £22498. Many of the
specimens in 64 thin sections were deformed. The
numerical data are based on 21 oriented sections.
This species is found associated with Pseudofusulina
chilensis n. sp. The lithology and associated fauna
are described under that species.

Designation of types.—The specimen illustrated in
plate 10, figures 8a, b, is designated the holotype
(USNM 188329). The other specimens studied are
paratypes (USNM 1883282-328, 188330, and
188331).

Triticites tarltonensis Douglass and Nestell, n. sp.

Plate 11, figures 1-6

Diagnosis.—Shell elongate fusiform to subcylin-
drical, attaining lengths of as much as 10 mm and
widths of as much as 2.5 mm in six volutions. The
shell expands regularly and lengthens rapidly, at-
taining a form ratio of more than four in some
specimens. The septa are closely spaced and irregu-
larly but tightly fluted in parts of some specimens.
The tunnel widens rapidly and is well defined by
chomata in the inner volutions. The wall thickens
gradually and is composed of a tectum and fine
keriotheca.

Description.—Summaries of the numerical data
are given in table 10 and figure 12. The volution
height increases regularly throughout the shell, and
the length increases rapidly (fig. 12) forming an
elongate fusiform to subcylindrical shell with mean
form ratios of about three in the outer volutions and
form ratios as high as 4.5 in some specimens. The
axis of coiling is essentially straight.

The proloculus is small, from 120 to 250 um in
outer diameter (fig. 12), and is generally spherical.
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TABLE 8.—Summary numerical data for Triticites australis n. sp.

[The data are presented at standard radii. All numbers are expressed in exponential notation. The
number of digits recorded does not imply degree of accuracy]

Number Coefficient Standard
Character of Mean Variance g::g‘lf’:g of error of
specimens variability mean

24 IUS VECTUR 2 1.CGOE-01
VOLUT ICN HE IGHT 2 3.350E-02 1.445E-04 1,2026-02  3.5886+01 8.500E-03
WALL THICKNESS 2 1.050E~02  5.000E-07 7.071E-04 6.734E+00 5.000€-04

RADIUS VECTOR 8 1.300€E-01
HALF=LENGTH 2 1.300€-01  2.000€~04 1.414E-02 1.088£+01 1.000E~02
VOLUT [ON  HE IGHT 8  3.850E-02 5.971E-05  7.728E-03 2. 007E+01 2.732€-03
WALL THICKNESS 8  1.200E-02 1.486E-05 3.854E-03  3.212E401 1.363£-03
TUNNEL WIDTH 2 2.600E+01  8.820E+02 2.970E+01l  1.142E£+02 2.100E+01
SEPTAL SPACING 3 7.000E+00 7.000E400 2.646E+00  3.780CE+Cl 1. 528E+00
HL/RV 2 1.000E+00 1.183E-02 1.088E-01 1.088E£+01 7.692E-02

RACIUS VECTOR 21 1.600£-01
HALF-LENG TH 9 1.911€E-01 3.361E~03 5.798€~02 3.034E+01 1.933E-02
VOLUTION HEIGHT 21 4,995E-02  6.2356~05  7.896E-03 1.581E+01 1.723€E-03
WALL THICKNESS 21 1.324E-02 1.219E~05  3.491€-03 2.637E+01 7.619E-04
TUNNEL WIDTH 10 6. 460E+401 6.412E+02  2.532E+01 3.920E+01 8.007E+00
SEPT AL SPACING 3 TJ111E400 2.361E+400 1.537%+00 2. 16 1E+01 S.122E-01
HL/RV 9  1.19E+00 1.313E-01} 3.623E-01 3.034E+01 1.208E-01

RADIUS VECTOR 29 2.V00E-01
HALF-LENGTH 12 2.600€-01 5.800E-03  7.616E-02 2,929€+01 2. 198E-0D2
VOLUTION HEIGHT 29 €.817E-02  8.386E-05 9.158E-03  1,343E+01 1.701E-03
WALL THICKNESS 29 2.052E-02 3.417E-04 1.848:-02 9. 009E+01  3.433E-03
TUNNEL WIDTH 13 9.431E+01 1.014E403  3,184E+01 3.3T6E+01 8.830E+00
SEPTAL SPACING 14  7.929E+00 1. 148E400 1.072E+00 1.352E401  2.864E=-01
HU/RY 12 1.300E+00  1.450E-01  3,808E~01 2.929€+01 1. 099€-01

RADIUS VECTUR 29  2.500€-01
HALF-LENGTH 12 3.%83L-01 1.107E~02 1.052E-01  2.709E+01 3.037E-02
VILUTIIN HEIGHT 29 8.6STE-02 1. 543E-04  1.244E-Q2 1.431E+01  2.311E-03
WALL THIUKNESS 29 2.114E-02 1.219E~05  3.492E-03 1.652E+401 6. 485E-04
TUNNEL wIDTH 13 1. 262+ 02 3.67T6E+03  6,063E401 4 .692E+01 1.68 2E+01
SEPTAL SPACING L4 B.T14E+00  6.813E-01 B8.254E~0L 9.472E+00 2.206E-01
HL/RV 12 1.553E£400 L.771E-01  4.209E-01 2.709€+01 1.215E-01

RADIUS VECTIR 29 3,200€-01
HALF~LENGTH 12  5.41TE-01  1.658E-02 1.288E-01  2.3776E+01 3. 717E-02
VOLUTION HEIGHT 29  1.076E-01 1.681E~04 1.,297E-02 1.205€+01 2.408E-03
WALL THICKNESS 29  2.734E-02 2.366E~05  4.864E-03 L. T7T7T9E+01  9.033E-04
TUNNEL wIDTH 13 1.749E 402 5.059E+03  T.113E+401  4.066E+01 1.973+01
SEPTAL SPACING 15 9.933E+400 1.067TE+00 1.033E+00 1.040£401 2.667E-01
HU/RV 12 1.693E+00 1.619E=01  4.024E-01 2.377€+01 1.1626-01

RADIUS VECTOR 29  4.000€-01
HALF-LENGTH 12 7.683E-01  2.647E~02 1.627E-01  2.118€+01  %.697E-02
VOLUTION HEIGHT 29 1.335E-01 3.723E~04 1.929E-02  1.445€+01  3.583E-03
WALL THICKNESS 29 3.,4T6E~02  6.126E~05  7,827E-03  2.252E+01  1.453E-03
TUNNEL WIDTH 11  2.S01E+02 1.445€+404 1.2026+02 4.807E+01  3.62SE+01
SEPTAL SPACING 16 1.219+01 2.563E400 1,601E+00 1.313E+01  4.002E-01
HL/RV 12 1.921E+00 1.654E~01 4. 067E-01 2.118E+01 1.174E-01

RADIUS VECTOR 23  5.000€-01
HALF-LENGTH 12 1.C52E400  5.235E-02 2,288E-31  2.174E+01 6.605E-02
VOLUTION HEIGHT 29 1.671€-01  4.018E-04  2.0056-02 1.200E+01 3, 722E-03
WALL THICKNESS 29  4,60TE-02 6.564E-05 8,102E-03 1.759E+01 1.504E-03
TUNNEL wiOTH 9 3.527E+02 3.04TE+04 1. 7645E+02  4.949E+01 5.818E+01
SEPTAL SPACING 16 1.538E+01 5.153E400 2.27TE+00 1.481E+01  5.692E-01
HL/RV 12 2.105€+00  2.094k-01  4.576E-01 2.174E+01 1.321E-01

RADIUS VECTOR 26  6.300k-01
HALF-LENGTH 9 1.462€400 1.311€-01 3,621E-01  2,476E+01 1.207E-01
VOLJT ION HEIGHT 26 2,972£-01 50681E-04  2.3843-C2 1.151E+01 4.675E-03
WALL THICKNESS 26 5.931E-02 7.214E-05 B.494E-03  1.432E401 1. 666E~03
TUNNEL WIOTH 3 3,9076402 1.025€405  3.201E+02  8.195E+01 1.848E+02
SEPTAL SPACING 15 1.940L+401 4.686E400 2. 165640C  1.116E+C1  S.589E-01
HL/RV 9  2.321F+00 3.303E-01 S5.T4TE-01  2.476E+01 1.916E-01

RAUIJS VECTUR 24 7.900£-01
HALF-LENGTH T 1.944E+00 L.6S1E-0L  4.075E-01  2.096E+01  1.540E-01
VOLUT [ON He IGHT 26 2.499E-01  9.281E-04  2.878E-02 1.152E+01  5.874E-03
WALL THICKNESS 24  6.762t=-02 8.964E-05 9.468E-03  1.400E+Cl 1.933E-03
SEPTAL SPACING 14  2.629E+01 1.453E¢0Q1 3.811E+400 1.450E+01  1.019E+00
HL/RV T 2.461E+30  2.661E-01 5.158-01 2. 096E+01 1.950E-01

RADIUS VECTOR 11 1.0DVDE+00
HALF-LENGTH 2 2.3056400  4.140E-01  6.4356-01 2,7926+01 4. S50E-01
VOLUT IDON HE IGHT 11 2,725% =01  2.166E-03  4.654E-02 1.707E+0L  1.403E=D2
WALL THICKNESS 11 T.173E-02 1.014E-04 1,007€-02 1. 404E+01 3. 036E-03
SEPTAL SPACING 5  3.260£+01 2.680E+01 S.177E+00 1.588E+01  2.315E+00
HL/RY 2 2.305E+00  4.141E~01  €.435E-01 2.792E+01  4.550E-01

<FIGURE 9.—Summary graphs for Triticites berryi (Willard Berry, 1933). Each characteristic is plotted against the radius
vector. This shows the changes for each character during the ontogeny. The mean (*), confidence limits on the mean
(O — ©), and observed maximum and minimum (4 — +) are shown at each standard radius. The numerical values

for the means and confidence limits and the number of specimens on which each is based are given in table 7. The diam-
eters of proloculi are plotted against the number of specimens.
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TABLE 9.—Summary numerical data for Triticites guarellensis n. sp.

[The data are presented at standard radii. All numbers are expressed in exponential notation. The
number of digits recorded does not imply degree of accuracy]

Number Coefficient Standard
Character of Mean Variance §§:&%‘;ﬁ of error of
specimens variability mean

RADIUS VECTOR 10  1.300E-01
HALF-LFNGTH 6 1.800€~01  2.080F-03  4.561E-02 2,.534€+01 1.862€-02
VOLUTION HEIGHT 19 3.600€-02 1.540E~04  1.241€-02 3.447E+01 3.924E-03
WALL THICKNESS 10  1.170€-02 1.001E-05 3.164E-03 2.704E+01 1.001€-03
TUNNEL WIDTH 6 T.417E+01L 1.502€+402 1.225€+01 1.652€6401 5.003€+00
SEPTAL SPACING 4 7.500E400 3.000€¢00 1.732E+400 2,309E+01 8.660€-01
HL/ PV 6  1.385E+00 1.231E-01  3.508€-01 2.534E+01 1.432E-01

RADIUS VFCTOR 18 1.600E-01
HALF-LENGTH 12  2.367E-01 4.497F~03 6.706E-02 2.833E+01 1.936E-02
VCLUTION HFIGHT 18 S.128E-02  S.104E-05 9.541E-03 1.861E+01 2.249€-03
WALL THITKNESS 18 1.283€-02 1.2156-05 3.4856-03 2,.716E+01 B,215E-04
TUNNEL WIDTH 10  9.160F+01 6.400E4¢02 2.530E+01 2.762E+01 8.000E+00
SEPTAL SPACING 6  6.833FE+00 5.667F-01 7.5286-01 1.102E+01 3.073E-01
HL/RV 12 1.479€+00 1.757E-01  4.191E-01 2,833E+01 1.210E~01

RA VFCTOR 19 2.000E-01
2:8§-LFNGTH 13 3.654E-01 8. 144E-03 9.024E-02 2.4T0E+01 2.503€-~02
VCLUTION HEIGHT 19 6.821F-02 1.183E-04 1.088E-02 1.594E+01 2.495€E-03
WALL THICKNESS 19 1.674E-02 1.476E-05 3.842€E-03 2.295€+01 8.814E~04
TUNNEL WIDTH 12 1.249€¢02 1.056E+03 3.249E+01 2.601E+01 9.379E+00
SEPTAL SPACING 6 7.500F¢00 4.300E+00 2.074E+00 2.765E+01 8.466E-01
HL/RY 13 1.827€E+00 2.036E-01 4.512€-01 2.470F+01 1.251€-01

RACIUS VECTIKk 21  2.500E-O1
MALF-LFNGTH 13  5,2086-01  1.0325-02 1.016E-0L  1.951E+01  2.818E-02
VOLUTION HFIGHT 21  B.567€-02  €.7336-05 9.345E-03  1.091E+01l  2.039E-03
WALL THICKNESS 21  2.14BE-02  2.936E-05 5.419€-03  2.523€¢0L  1.182E-03
TUNNFL WIDTH 1o  1.858E402  3.180E¢03  5.639E+0L  3.034E+01  1.564E+01
SFPTAL SPACING 7 B8.STIE+00  5.286E400  2.299E+00  2.682E¢01  8.690E-01
HL/RY 13 2.083E+00  1.652E-01  4.064E-01  1.951E+01  1.127€E-01

RADIUS VECTUR  ¢1  3.200€-01
HALF-LENGTH 13  7.138E-01  2.984F-02 1.727€-01  2.420€401  4.791E-02
VOLUTINN WFIGHT 21 1.058F-01  1.953€-04  1.397E-02  1.321€¢01  3.049€-03
WALL THICKNESS  ¢1  2.690E-02  4.019E-C5  6.340E-03  2.356E+01  1.383E-03
TUNMEL WIDTH 13 2.818€+02  6.894E¢03  B8.303E¢01  2.947E+01  2.303E+401
SEPTAL SPACING 8 9.875F+00  1.268E+00 1.126E+00 1.140E+01  3.981E-01
HL/RY 13 2.231E+00  2.914F-01  5.398E-01  2.420E¢01  1.497€E-01

RADIUS VECTIR 21 4,000E-01
HALF-LENGTH 13  9.715E-01  4.856E-02  2.204E-01  2.26BE+01  6.112E-02
VOLUTION HEIGHT 21 1.3TLE-01L  2.270E-04 1.507E-02  1.099F¢01l  3.288E-03
WALL THEICKNESS 21  3.4298-02  6.041E—05  7.773E-03  2.267E+01  1.696E-03
TUNNEL WIDTH 10  3.895E402  2.464E¢04  1,5T0E+02  4.030E¢01  4.964E+01
SEPTAL SPACING 8  1.275E+01  6.786E¢00C  2.605E400  2.043E+01  9.210E-0l
HL/RV 13 2.429E+00  3.0356-01  5.509E-01  2.268E+01  1.528E-01

RANIUS VFCTOR ¢l 5.000€-01
MALZ-LFNGTH 13 1.278E¢00  7.639E-02  2.764E-01  2.163F+01  7.5665€-02
VOLUTION HEIGHT 21 1.730€-01  3.6386-04  1.907E-02  1.103E¢01  4.162E-03
WALL THICKNESS &1  4.357E-02  €.756E-05  B8.219E-03  1.8B6E+#01  1.794E-03
TUNNEL WIDTH 7  5.737E402  6.980E¢04  2.642E+02  4.6056+01  9.986E+01
SFOTAL SPACING 6 1.513F+0L  1.670E¢01  4.086E¢00  2.702E¢01  1.445E+00
ML/PY 13 2.555E400  3,0556-01 5.5286-01  2.163E¢01  1.533€-01

RADIUS VECTOR 19  6.300E-0L
HALF-LENGTH  £2  L.T762E400  1.4576-01 3.817€-01 2.167€+01  1.102E-01
VOLUTION HEIGHT 19  2.076E-01  9.7366-04  3.120E-02  1.503E+01  7.158E-03
WALL THICKNESS 19  5.374F-02  1.1536-04  1.074E-02  1.993F¢01  2.464E-03
TUNNFL wIDTH 3 7.6835402  1.903F+05  4.362E402 5.6TTE+01  2.518E+02
SEPTAL SPACING T 1.871€¢01  3.290E+01  5.736E+00  3.0656¢01  2.16BE+00
HL/RY 12 2.79%€400  3.6706-01  6.058E-01 2.167E¢0L  1.749E-01

RADIJS VECTOK 11 7.900E-01
HALF-L ENGTH 6 2.377F+00  2.504E-01  5.004E-01 2.105€¢01  2.043E-01
JOLUTION HTEGHT 1L 2.6C85-01  2.1695-03  4.657E-02  1.785E¢C)1  1.404E-02
WALL THICKNESS LI 6.864E-02  1.3156-04 1.147E-02 1.670F+01  3.457€-03
SEPTAL SPACING 2.075E+01  1.492E¢01  3.862E¢00 1.861E¢01L  1.931E+00
HL/RY 3.008E+00  4.012E-01  6.334E-01  2.1056¢Cl  2.586E-01

RATLLS VECTIR 1. GOOE +00
JOLUTION HE[GHT 3.42TE-01  1.5456-03  3.931E-02 1.147E+01  1.965E-02
WALL THITKNESS 8.4256-02  6.2256-05  7.890E-03  9.365E+0C  3.945E-03
CFOTAL CPACING 2.700°401  €.3006401  7.937E4¢00 2.940F+01  4.5B3E+00

(SR I N -

<FIGURE 10.—Summary graphs for Triticites australis n. sp. Each characteristic is plotted against the radius vector. This shows
the changes for each character during the ontogeny. The mean (*), confidence limits on the mean (O — (), and observed
maximum and minimum (+ — +) are shown at each standard radius. The numerical values for the means and confi-

dence limits and the number of specimens on which each is based are given in table 8. The diameters of proloculi are
plotted against the number of specimens.



WALL THICKNESS, IN MICROMETERS

SEPTAL SPACING,
IN MICROMETERS

VOLUTION HEIGHT,

HALF LENGTH,
IN MILLIMETERS

IN MICROMETERS

NUMBER OF

120

60

100

400

200

SPECIMENS

LATE PALEOZOIC FORAMINIFERA FROM SOUTHERN CHILE

800
¢
+
x*
+ © T
x b
o)
*
600
+
© 4
+ + )
+ 8 4
| w
+§% . { g
g :
T &
s
Zz 400
T
-
=]
S
-t
Y U
L g % I z
D
22 8 & % F
200
(0]
. %
©) é
1l § o
(O
8% ¢
0
it :
o 4
(&}
w
>
® 2
+ X 2
g ® .
4 5 I
+ 9 5
+ 9 5 + z 2
138+ | -
FrE* 2
4] 0.5 1 5
RADIUS VECTOR, IN MILLIMETERS o
2
[r 4
z
4 o 0
13III|LIII_L41L ]
1 I | R 1 L
150 200 250 300 350 400

DIAMETER OF PROLOCULUS, IN MICROMETERS

)
*
+
*
+
o
+
*
© ¢
+* o |
o ©
+ ¥
o
O +
; *
*O+
Fo+
+
+ 0]
+ + '1'
¢ *
o}
+ + o *
+ © * * (03] © ®
O * Q
do* © © +
(0] T
** N
o)
o 4+t +
*t
0.5
RADIUS VECTOR, IN MILLIMETERS




SYSTEMATIC DESCRIPTIONS 31

TABLE 10.—Summary numerical data for Triticites tarltonensis n. sp.

[The data are presented at standard radii. All numbers are expressed in exponential notation. The
number of digits recorded does not imply degree of accuracy]

Number Coefficient Standard
Character of Mean Variance dset‘:'::;"g of error of
specimens b variability mean

RADIUS VECTOR
HALF-LENGTH
VOLUTION HEIGHY
WALL THICKNESS

8 1. 000E~-01
5 1.800E-01 5.700E-03 7.550E~02 4. 194E+01 3.,376€-02
8 3.262E-02 5.512E-05 T.425€-03 2.276E+01 2.625E~03
8 8.750£e~03 4, 214E-06 2. 053€-C3 2.346E+01 7T.258E-04
TUNNEL wIOTH 4 6.500E+01 1.66TE+02 1.291E+01 1.986E+01 6.455€+00
SEPTAL SPACING 3 4. 66TE+00 3.333e-01 5.774E-01 1.237€+01 3.333E-01
HURV 5 1.800E+00 5.700E-01 T.550€-01 4. 194E+01 3.376E-01

RADIUS VECTOR 1 1. 300€-01
HALF-LENGTH 5 2.600E-01 6.650E-03 8.15%-02 3. 136E+01 3.647€-02
VOLUTION HEIGHT 11 4.073E-02 5.722E-05 T.564E-03 1.857€+01 2,28 1€-03
WALL THICKNESS 11 1.209€E-02 B8.091E-0¢ 2, 844E-03 2.353E+01 8.576E~04
TUNNEL wiIDTH 5 8. 760E+01 2.633E402 1.623E+01 1.852E+01 T. 257E+00
SEPTAL SPACING 6 5. 833E+00 2.167€E+00 1. 472€+00 2.523E+01 6.009€-01
HU/RV 5 2.000E+00 3.935€-01 6.273E~01 3. 136E+01 2.805€~01

-

RADIUS VECTOR 16  1.600E-01
HALF-LENGTH 9  2.811E-01 1.166E-02 1.080E-01  3.841E+01  3.600E-02
VOLUTION HEIGHT 16 5,419E-02 6.990€-05 B8.3606-03 1.543E401  2.090E-03
WALL THICKNESS 16  1.581E-02 1,176E-05 3.4306-03 2,169E401 8.574E-04
TUNNEL WIDTH 8  1.014E+02 B8.548E+02 2.924E+01  2.884E+01  1.034E+0L
SEPTAL SPACING 7  7.000E+00 1.000E+00  1.000E+00 1.429E+01  3.780E-01
HURY 9  1.757E+00  4.555€~01  6,74SE-01  3,841E¢01  2.250E-01

RADIUS VECTOR 16  2.000€-01
HALF-LENGTH 9  3,744E-01  1.705€-02 1.306E-01 3.487E+01  4.353E-02
VOLUT ION HEIGHT 16  7.319E-02  8.630E-05 G.290E-03  1.269E¢01  2.322€-03
WALL THICKNESS 16 1.B75E-02 1.407E-05 3.751E-03  2,000E+01 9.376E-04
TUNNEL WIDTH 8  1.343E402 2,0726¢03 4.552E+Cl  3.391E+01  1.609E¢01
SEPTAL SPACING 7  8.429E+00  1.286£+¢00 1.134E+00 1.345€+4C1  4.286E-01
RV 9 1.872E400 4.263E-01  6.529E~01  3,48TE+01  2.176E-01

RADIUS VECTOR 16  2.500E-01
HALF-LENGTH 9  5.233E-01  2.1106=02 1.453E-01 2.776E+01  4.842E-02
VOLUTION HEIGHT 16  9.337E-02 2, 114E-04 1.454E~02 1.5S5TE+01  3.635€-03
WALL THICKNESS 16 2.419E-02 1.803E-05 4.246E-03  1.755E+01  1.062E-03
TUNNEL WIDTH T 1.9536402 4. 2640E+03  6.512E401  3.334E+01  2.461E401
SEPTAL SPACING 7  1.086E401 2.810E+00 1.676E+00 1. 544E+01  6.335E-01
HL/RY 9 2.093E+400 3.376E-01 5.8106-01 2,T76E+01  1.9376-01

RADIUS VECTOR 16  3.,200E-01
HALF=LENGTH 9  7.156E-01  4.,2456-02  2.060E-01  2.879E+0l  6.868E-02
VOLUTION HEIGHT 16  1.1566-Cl  4.3886-064  2,0956-02  1.8126+01 5.237€E-03
WALL THICKNESS 16  3.125E-02  3.887E-05 6.234E-03  1.9956+01  1.559E-03
TUNNEL WIDTH 5  2.676E402 3.T02E+03  6.084E+0l  2.2T4E+01  2.721E+01
SEPTAL SPACING 7  1.214E+01 4, 143E+00 2.0356¢00 1.676E+01  7.693E-01
HURY 9 2,236E400 4.146E-01  6.439E-01  2.879E+01  2.146E-01

RADIUS VECTOR 16 4. 000E=-01
HALF-LENGTH 9  9.711E-01  7,779E-02 2, 789E-01  2.872E+01  9.297E~02
VOLUTION HEIGHT 16  1.43BE-01  5.135E-04  2.266E-02 1.5T6E+0l  5.665E-03
WALL THICKNESS 16  4,206E~02 T7.126E-05 8,442E-03 2.007E+01  2.110E-03
TUNNEL WIOTH 4  3.843E402  1.509E404  1.228E402 3.197E+01  6.141E+01
SEPTAL SPACING 7 1.3B6E+01  5.810E400 2.410E+00 1.739E¢0l  9.110E-01
HU/RV 9 2.42BE+00  4.862E-01 6.9TXE-01  2.8T2E+01  2.324E-01

RADIUS VECTOR 13  5.000£-01
HALF-LENGTH 8  1.361E400  2.4756-01 4, 9756-0f  3.655E¢01  1.759€-01
VOLUTICN HEIGHT 13 1.699E-01  7.111E-04 2.667E-02 1.569%+01  7.396E-03
WALL THICKNESS 13  5.808£-02 1.051E-0¢ 1.0256-02 1.765E+01  2.843E-03
TUNNEL WIDTH 2 4.745E¢02 5.678E+04  2.383E402  5.022+01  1.685E+02
SEPTAL SPACING S  1,640E+01  4.300E+00 2.074E+00  1.264E+01L  9.274E-01
HL/RV 8 2.,722E+00 9.900E-01  9.950E-01  3.655E+01  3.518E-01

RADIUS VECTOR 9  6,300E-01
HALF=LENG TH 6 1.9156400 2.603E-01 5.102E-01 2.664E+0l  2.083€-01
YOLUT ION HE [GHT 9  1,9696-01  1.4126-03 3.757E-02 1.908E+01  1.252E-02
WALL THICRNESS 9  7.156€-02 S5.803E-05 7.618E-03  1.065E+01  2.539E-03
SEPTAL SPACING 2  2.000E+01  8.000E+00 2,828E+00 1,414E+01  2.000E+00
HURY 6  3.0640E400 6.558E-01 8.098E-01 2. 664E+01 2. 306E-01

RADIUS VECTOR 7 7.900E-01
H:LF-LENGTH 5  2.416E4+00 5.411E=01 7.356E-01  3.045E+01  3.290€-01
VOLUT ION HE IGHY 7 2.626E-01 1.8586-03  4.310E-02 1.642E+01  1.629E-02
WALL THICKNESS 7  T7.943E-02 1.276E-04  1.130€-02  1.422E+01 4, 270€-03
HL/RV 5  3,058E400 B8,671E=01  9.3126-01 3.045€+401  4.164E-01

<FIGURE 11.—Summary graphs for Triticites guarellensis n. sp. Each characteristic is plotted against the radius vector. This
shows the changes for each character during the ontogeny. The mean (*), confidence limits on the mean (® — (O), and
observed maximum and minimum (+ — +) are shown at each standard radius. The numerical values for the means

and confidence limits and the number of specimens on which each is based are given in table 9. The diameters of prolo-
culi are plotted against the number of specimens.



LATE PALEOZOIC FORAMINIFERA FROM SOUTHERN CHILE

32

+0 * HO
+ |0 * OH
- . o % o v
* T n T o
o+ * o) + o * |o +
D * €3 + (O] * O] +
+ r & + O ¥ 0o +
+ © *Mu Or H OO * 0] ++
+ * 5 £ ¥
@%ﬁm.@ & [ * &+o
< Y] 00
(=] o
3 g :

SHILIWOHUDIW NI ‘HLAIM TINNNL

(M4OLO3A SNIAVH ‘HLIDNIT 41VH) OIlvVd WHOL

+ 0 % O + © x 6 © * 37
+o*%0+4 O * OO0 + +0 * @
It o ol O el ! O OV wn
v ANIT S 7T\ T T A AN o
+ O%0O + €3] T O+ +O*0+
+O0O + € + M- HO*Ot
+ O (€] +0G9- HHG
+ OIS (€] O3 RS S 4
e, % k-
9L,
oS D)
e
m w m [=] m m o (3]

SHILIWOHIIN NI ‘SSINMOIIHL 11IVM

SH3ILIWOYDIN NI
‘ONIOVdS 1VLd3S

SHYILIWOHIIW NI
1HOI3H NOILNTOA

SHILIWITTIN NI ‘HLONIT 4TVH

RADIUS VECTOR, IN MILLIMETERS

ﬂ |
ll coeg o
100

| 1
250 300
DIAMETER OF PROLOCULUS, IN MICROMETERS

T
200

T
150

SN3IWIO3LS
40 339NN

RADIUS VECTOR, IN MILLIMETERS



SYSTEMATIC DESCRIPTIONS 33

The wall increases regularly in thickness to a
mean of about 80 ym and maximum of 98.m in the
outer volutions. It is composed of a tectum and fine
keriotheca. The wall shows some irregularity (pl. 11,
figs. 2a,b) but is not rugose.

The septa are closely spaced and are fluted irregu-
larly. Some specimens show fluting across the mid-
dle of the shell, and all show tight but irregular flut-
ing on the poles.

The tunnel widens rapidly and is obvious in the
inner volutions where it is bounded by well devel-
oped but small chomata. Beyond the fourth volution
the tunnel is indistinet, and chomata are poorly de-
veloped or present only as pseudochomata. No axial
filling was recognized.

Comparison and remarks—T. tarltonensis n. sp.
bears some resemblance to the specimens deseribed
by Roberts as Schwagerina tintensis Roberts (1949,
p. 213), but his form has more uniformly ovoid
shape and more regularly fluted septa. The state-
ment that chomata are developed throughout the
shell precludes assigning his forms to Schwagerina,
but without further study it would be difficult to
reassign them properly. The form described as T.
boliviensis by Dunbar and Newell (1946, p. 481)
has a gimilar form ratio but has a thinner wall and
does not become as large.

Material studied.—Sixteen oriented thin sections
of T. tarltonensis were measured from sample
£22492. This sample of silty limestone containsg abun-
dant fusulinids, including Triticites, Pseudofusuling
sp. A, and Schwagerina patagoniensis n. sp.

Designation of types.—The specimen illustrated
on plate 11, figures 1a, b, is designated the holotype
(USNM 188307). The other specimens studied are
paratypes (USNM 188308-312).

Genus SCHWAGERINA Moller, 1877
Schwagerina patagoniensis Douglass and Nestell, n. sp.
Plate 12, figures 1-10

Diagnosis.—Shell elongate fusiform, attaining
lengths of as much as 8.5 mm and widths of as much
as 2.3 mm in five volutions. The inner volutions
fusiform, the shell expanding regularly and length-
ening rapidly with a straight axis of coiling. Spiro-
theca of a tectum and fairly coarse keriotheca thick-
ening regularly and rapidly throughout the shell.
The septa are irregularly fluted and closely spaced.
Pseudochomata are present erratically in the inner
three volutions.

Description—Summaries of the numerical data
are given in table 11 and figure 13. The volution
height increases regularly through the shell, and the
length increases rapidly. The form ratio increases
almost constantly through most of the shell, but the
average decreases for the last volution (fig. 13). The
axis of coiling is essentially straight.

The proloculus is large and spherical to oblate,
from 260 um to 380 um in outer diameter.

The wall thickness increases rapidly throughout
the test to about 90 um in the outer volutions (fig.
13). The wall is composed of a tectum on fairly
coarse keriotheca (pl. 12, fig. 9b).

The septa are closely spaced and are irregularly
fluted throughout the length of the shell. They may
have some epithecal deposits in the vicinity of the
tunnel (pl. 12, figs. 8, 9b).

The tunnel is poorly defined, having only pseudo-
chomata developed erratically through the early vo-
lutions. True chomata may be present in the earliest
part of the shell, but many sections in the area of
the tunnel failed to reveal any. No axial filling was
recognized.

Comparison and remarks.—Schwagerinag pata~
goniensis n. sp. is assigned to the genus Schwager-
ina, even though it is not typical of the members of
of the genus. It is probably closely related to forms
such as Schwagerina demisse Skinner and Wilde
(1965, p. 44) that do not develop quite enough ru-
gosity to be assigned to Pseudofusulina. The wall is
irregular (pl. 12, fig. 1 upper part), but few speci-
mens show any rugosity, and then only in local areas.
Available data are insufficient to compare the Chil-
ean and Californian forms, but on the California
specimens the wall is reported thicker and the pro-
loculus smaller. Perhaps further study would indi-
cate that the Chilean form is a geographic variant of
S. demissa. The age of the samples is apparently
similar.

Material studied.—Schwagerina patagoniensis n.
sp. was recognized in sample £22483 in fine-grained
silty limestone that is fractured and plastically de-
formed. The presence of common isolated proloculi
and fusulinid juvenaria suggests that almost no win-
nowing has occurred. Twenty-two thin sections were
studied containing 16 oriented specimens that were
measured. Millerella sp., Schubertella sp., Bradyina
sp., and Climacammina sp. are also present in the
sample.

FIGURE 12.—Summary graphs for Triticites tarltonensis n. sp. Each characteristic is plotted against the radius vector.
This shows the changes for each character during the ontogeny. The mean (*), confidence limits on the mean ©® — ),
and observed maximum and minimum (4 — +) are shown at each standard radius. The numerical values for the means
and confidence limits and the number of specimens on which each is based are given in table 10. The diameters of prolo-

culi are plotted against the number of specimens.
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Designation of types.—The specimen illustrated
on plate 12, figure 1, is designated the holotype
(USNM 188241). The other specimens studied are
paratypes (USNM 188242-250).

Schwagerina sp. A
Plate 12, figures 11-15

Deseription.—Several specimens of a moderately
large and highly inflated Schwagerina are recog-
nized from sample £22484. Summaries of the numeri-
cal data are given in table 12 and figure 14. Most of
the specimens are deformed, and few significant
measurements could be made. The specimens are
as much as 8 mm long and 3 mm wide in four volu-
tions. The form ratio remains close to two on most
specimens.

The proloculus is large, ranging from a little less
than 300 um to nearly 450 um in outside diameter
(fig. 14). It is subspherical to oblate.

The spirotheca is composed of a tectum and kerio-
theca. It thickens fairly rapidly to about 90 um in
the outer volutions.

The septa are closely spaced and tightly fluted
throughout the shell, but the fluting is irregular both
in intensity and in height.

The tunnel is indistinet, and no chomata were
recognized.

Comparison and remarks.—Schwagerina sp. A
bears some resemblance to Schwagerina patagonien-
sts n. sp., but it has a larger proloculus, is more
inflated, has more intensely fluted septa, and has a
less distinet tunnel.

Material studied.—Nineteen thin sections were
studied from sample 22484, and measurements were
made on six of the less deformed specimens. The
specimens occur in a fractured and plastically de-
formed silty limestone associated with some echino-
dermal debris and with Tetrataxis sp., Bradyina sp.,
and Climacammina sp.

Schwagerina sp. aff. S. munaniensis Dnnbar and Newell, 1946
Plate 13, figures 1-6

Diagnosis.—Shell small, thickly fusiform with
pointed poles. Length as much as 6 mm and widths
as much as 3 mm in seven volutions. The inner volu-
tions are tightly coiled, and the shell expands gradu-
ally, maintaining a form ratio near two. The spiro-
theca is composed of a tectum and fine keriotheca.
The septa are closely spaced and tightly fluted
throughout.

Description.—Summaries of the numerical data
are given in table 13 and figure 15. The volution
height increases regularly throughout the growth of
the shell (fig. 15), and the length increases slowly,
s0 the mean form ratio stays below two, some speci-
mens attaining a form ratio of more than three in

some volutions. The axis of coiling is nearly straight.

The proloculus is small, 100-230 pm, and is sper-
ical to subspherical.

The wall is composed of a tectum and fine kerio-
theca. It thickens gradually throughout the growth,
attaining about 100 um in the outer volutions.

The septa are closely spaced and are fluted
throughout the shell. Fluting extends through the
entire height of the chamber, even in the equatorial
area.

The tunnel is rather narrow and is indistinet in
some areas, as there are no chomata beyond the
proloculus. A small amount of epithecal deposit tends
to accumulate along the axis and as pseudochomata
in parts of some specimens.

Comparison and remarks.—The specimens from
Chile bear a striking resemblance to the specimens
illustrated from Peru. The reported form ratio in
the Peruvian forms is greater, and those forms do
not attain as thick a wall. The specimens in both
suites are variable, and overlap is considerable. The
form described as Schwagerina pseudoprinceps Skin-
ner and Wilde (1965, p. 45) is similar in many re-
spects but is larger and is more regular in its fluting.

Material studied.—S. sp. aff. S. mufianiensis is
found in sample £22492 associated with Triticites
tarltonensis n. sp. and Pseudofusulina sp. A. Eight
oriented sections were measured, and other speci-
mens were studied in 30 thin sections of silty lime-
stone.

Schwagerina? sp. aff. S.? patens Dunbar and Newell, 1946
Plate 14, figures 1, 2

Several deformed specimens of fusulinids resem-
bling Schwagerina? patens Dunbar and Newell
(1946, p. 464) are present in sample £22493 from
Isla Tarlton. None is sufficiently well preserved for
accurate comparison. The tightly coiled inner volu-
tions, followed by rapid expansion and elongation,
are apparent, and it seems likely that better preser-
vation might show other similarities.

Genus PSEUDOFUSULINA Dunbar and Skinner, 1931
Pseudofusulina chilensis Douglass and Nestell, n. sp.
Plate 15, figures 1-17; plate 16, figures 1—4
Diagnosis.—Shell small for the genus, attaining
lengths of 8 mm and widths of 2.5 to 3 mm in five
volutions. The shape is elongate fusiform to ovoid
with irregular lateral slopes and rounded poles. The
coiling is loose and irregular. The septa are irregu-
larly spaced and irregularly fluted throughout the
shell. The spirotheca is composed of a tectum and
fairly coarse keriotheca. It develops irregular ru-
gosity. The tunnel is indistinct and wanders in the
equatorial area.
Descriptions.—Summaries of the numerical data
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TABLE 11.—Summary numerical data for Schwagerina patagoniensis n. sp.

[The data are presented at standard radii. All numbers are expressed in exponential notation. The
number of digits recorded does not imply degree of accuracy]

Number

Coefficient Standard
Character of Mean Variance Sg;‘}i’:g of error of
specimens variability mean

RADIUS VECTDR 9 2.000E~01
HALF-LENGTH 7 3.243€~01 9.062E-03 9 519%€-02 2, 935E+01 3.598E-02
VOLUT ION HE IGHT 9 6,044E~-02 1. 503€E-04 1.22 66-02 2.028E+01 4.086E~-03
WALL THICKNESS 9 1. 678E~02 1.344E-05 3.667TE-03 2.185E+01 1.222E-03
TUNNEL WIDTH 4 1.175€¢02 3.130E+02 1.769E+01 1. 506E+01 8. 846E+C0
SEPTAL SPACING 2 7.000E +00 2.000E+00 1.414E+00 2.020E+01 1.000E +00
HL/RV 7 1.621€¢00 2. 2656-01 4, 760E-01 2,935E+01 1.799E-01

RADIUS VECTOR 16 2. 500E -01
HALF=LENGTH 11 4. 51 BE=01 1.698E-02 1.303E-01 2.884E+01 3,928E-02
VOLUT ION HE IGHT 16 8.237€~02 1. 1 74E- 04 1.084E-02 l.316E¢01 2. 709e-03
WALL THICKNESS 16 2.106E-02 1.850E-05 4.312E-03 2.047E+01 1.078E~03
TUNNEL WIDTH 7 1.517€+02 3,492E¢02 1.869€+01 1, 232E+01 7.063E+00
SEPTAL SPACING 5 8.600E +00 1.8V00E +00 1.342E+00 1.560E+01 6, 000E~01
HL/RY 11 1. 807€+00 2.716E~01 5e212E-01 2. 884E+01 1,571€-01

RADIUS VECTOR 16 3.200E-01
HAL F-L ENGTH 11 64 845E -01 2.737€-02 1.654E-01 2.417E+01 4.988E-02
VOLUT ION HE IGHT 16 1.038€E-01 4. 082E-04 2.020E~-02 le 946E+01 5.051E~-03
WALL THICKNESS 16 2.,756E-02 4.680€E-05 6.841E-03 2.482E+01 1. T10€-03
TUNNEL WIDTH 9 2. 384E+02 1. 737E¢ D3 4.167E+01 1.748E+01 1.389E+01
SEPT AL SPACING 5 9.400E+00 2.300E+00 1.517€+00 le 61 3E +01 64 T82E-01
HL/RV 11 2.139E+00 2,67 3E-01 5.1 70E-01 2.61TE+D1 1. 559E-01

RAD IUS VECTOR 16 4.000E-01
HALF-LENGTH 11 9.291E-21 5.113E-02 2.261E-01 2.434E¢01 €. 81 E-02
VOLUTION HE IGHT 16 1.3436-01 1. 056€-03 3.249E-02 2.419E+01 8.122E-03
WALL THICKNESS 16 3.587E-92 4.092E-05 6.397E-03 1. 783E+01 1.599E~03
TUNNEL wiDTH 8 3.220E+02 5.669E+03 T.529€+01 2.338E+01 2.6626+01
SEPTAL SPACING 5 1.140E+01 4, 300E+00 2.074E+0C 1.819E+01 1.274E-01
HU/RV 11 2.323E400 3.196E-01 5.653E~-01 2.434E+01 1.704E-01

RADIUS VECTOR le 5.000E-01
HALF -LENGTH 11 1.288E¢00 5.468E-02 2.338E~-01 1.815€+01 7. 050€ -02
VOLUTION HEIGHTY 16 1.843E~01 2,501E-04 1.581E-02 8.,580E+00 3.954E-03
WALL THICKNESS 16 4.8128-02 5.172E-05 7. 191E-03 Le494E+01 1.798E-03
TUNNEL WIDTH 5 4.232€4¢02 1.008E+04 1. 00%E+02 243726401 4.490E+01
SEPTAL SPACING 5 1.380€+01 3. T00E+00 1 .924E +00 1.394E+¢01 8.602E-01
HL/RV 11 2.576E+00 2.187e-01 4.6T7€-01 1.815E+01 1.410E~-01

RADIUS VECTOR 16 6.300€~01
HALF-L ENGTH 10 1.660€¢00 le 061E-01 3 256E-01 1.963E+01 1,030E-01
VOLUT ION HE IGHT 16 2.364E-01 2. T43E-04 1. 656E-02 T.004€ + 00 4. 140E-03
WALL THICKNESS 16 6. 025E~-02 8, 900E-05 9.434E-03 1.566€E+01 2.358E~03
SEPTAL SPACING 5 L.840E+01 6.300E+00 2.510c+00 1. 3646401 1.122€E+00
HL/RY 10 2.635€+00 2.6T4E-01 5.1T1E-01 1.963E+01 1.635E-01

RAD IUS VECTOR 14 7.900€-01
HAL F-L ENGTH 8 2.304E+00 1.845€-01 4,295E-01 1l.864E+01 1.519E-01
VOLUT ION HE IGHT 14 2.826E~01 3.963E-04 1.991€-02 . 045E+00 5.320E-03
NALL THICKNESS 14 7.350€-02 3,412€E-05 5.841E-03 T.94TE+00 1.561E-03
SEPTAL SPACING 5 2.100E+01 5. 000E+00 2.236E+00 1.065E+01 1.000E+00
HL/RV 8 2.916E+00 2.956E-01 5.,437TE-01 1.864E+01 1.922€-01

RADIUS VECTOR [} 1.000E+00
HAL F-L ENGTH 3 2.693E+00 1. 377E-01 3.711E-01 1.378E+01 2.143€E-01
VOLUT [ON HE IGHT 6 3.138€-01 1.077€-03 3.282E-02 1. 046E+01 1.340E-02
WALL THICKNESS 4 8.425E-02 1.092E-05 3.304E-03 3,922E+00 1.652€-03
SEPTAL SPACING 2 2.400E+01 1. 800E+01 4,243t +00 1.768E+01 3.000E+00
HU/RY 3 2.693E400 1.377&-01 3.711e-01 1.378E+01 2.143E-01

are given in table 14 and figure 16. The volution
height increases rapidly but irregularly throughout
the shell. The length increases more regularly and
rapidly. The form ratio increases throughout growth
but never exceeds 2.6 (fig. 16). The axis of coiling
is essentially straight.

The proloculus is large, ranging from 200 to 400
pm in outer diameter (fig. 16). It is generally spher-
ical but occasionally partly flattened.

The wall thickness increases rapidly to nearly
100 pm in the outer volutions. The wall is com-
posed of a tectum and fairly coarse keriotheca (pl.

16, figs. 1, 2), and it tends to be irregular in its
outer surface (pl. 15, fig. 15b; pl. 16, fig. 3).

The septa are irregularly spaced and irregularly
fluted. Closed chamberlets are common in the lower
half of the chambers. No cuniculi were seen.

The tunnel wanders in the equatorial area and is
one-third to one-half the chamber height. The width
is variable and poorly defined in the absence of
chomata. Some thickening of the septa to develop
pseudochomata is found irregularly distributed (pl.

16, fig. 1). No other epithecal deposits were recog-
nized.
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TABLE 12.—Summary numerical data for Schwagerina sp. 4

[The data are presented at standard radii. All numbers are expressed in exponential notation. The
number of digits recorded does not imply degree of accuracy]

Number Coefficient Standard
Character of Mean Variance g::gi’:gg of error of
specimens variability mean

RADIUS VECTOR 5 2.500E-01
HALF ~LENG TH 3 3,433€-01 9.633€-03 9.815€~02 2.859€+01 5.667€E-02
VOLUT ION HEIGHT 5 8.8206-02 8. 17T0E-0S 9.039€E-03 1. 025€+01 4.042€-03
WALL THICKNESS 5 1.840€-02 2.030€-05 4.506E-03 2.44%E+01 2,01 5€-03
TUNNEL WIDTH 3 1.353€E+02 3.236E+03 5.689€+01 4.204E+01 3.284E+01
HL/RV 3 1.373€+00 1.541E-01 3.926E~01 2. 859+ 01 2.267€-01

RADIUS VECTOR 5 3.200€-01
HALF-LENG TH 3 4.933£-01 2.963E-02 1.721€E~01 3.489€+01 9.939€-02
VOLUT ION HEIGHT 5 1.142E-01 4, 370€E-05 6.611E-03 5.T789E+00 2.956E-03
WALL THICKNESS 5 2.320€-02 3.170E-05 5.630E~03 2.42TE+01 2. 51 86-03
TUNNEL WIDTH 2 2. 0256402 1.531€+04 1.237€+02 6.111E+01 8.750€+01
HL/RV 3 1.542E+00 2.894E-01 5.379%-01 3. 489€+01 3.106E-01

RADIUS VECTOR 6 4.000E-01
HALF ~LE NG TH 3 6. 900E~01 6.430€-02 2.536€E-01 3.675€+01 le464E~01
YOLUT ION HEIGHT 6 1.517€-01 1. 063E-04 1.031E-02 6. T9TE+00 4.208E-03
WALL THICKNESS 6 2.850£-02 1.990E-05 4.461E~-03 1.565E+01 1.821E-03
TUNNEL WIOTH 2 2. 940E+02 2.290E+04 1.513E402 5.147E+01 1.070E+02
SEPT AL SPACING 3 1.033E+01 4.333E+00 2.082E+00 2 015€+01 1.202E+00
HL/RV 3 1.725€+00 4.019E-01 6.339E-01 3.675E+01 3.660£-01

RADIJS VECTOR [ 5.000c-01
HALF-LENGT H 3 B.600E-01 5.770E-02 2.402c-01 2. 13 3e+01 1.387E-01
VILUTIIN HEIGHT 6 2.0406-01 3.R04E-04 1.950t-02 3.551€40) 7.962E-03
WALL THICKNESS 6 3.9550E-02 c.870E-05 1. 662E~-03 2.158E+01 3.128€E-03
SEPTAL SPACING 3 1.300€+01 4. 000€+00 2 ,000€4+00 1.538e+01 1. 1556+ 00
HL/RV 3 1. T20E+00 2.308E-01 4.804E-01 2.793E+01 2.T74€-01

RAOIUS VECTOR [ 6. 300E-01
HALF-LENGTH 4 1.257€+00 2.118€-01 4.602E-01 3. 659€+ 01 2.301E-01
VOLUTION HEIGHT 6 2.577e-01 8.995E-04 2.999E-02 1.164E+01 1.224€-02
WALL THICKNESS 6 5.083E-02 1. 006€E-04 1. 003E-02 1.973E+01 4.094E-03
SEPTAL SPACING 2 1. 750£+01 1. 250 E+01 3.536E+00 2.020t+01 2. 500E+00
HL/RV 4 1.996£ +00 5.335e-01 T7.304E-01 3.659E+01 3.552E-01

RADIUS VECTOR 5 7.900E-01
HALF=L ENGT H 3 1.490¢&400 1.596E-01 3.995%-01 2. 681E+01 2.307e-01
VOLUTION HEIGHT 5 2.966E-01 5.848€-04 2.418E-02 8.153E +00 1.08 1€~02
WALL THICKNESS 5 6.220€E-02 1.367E-04 1. 169E-02 1.880E+01 5.229€E-03
SEPTAL SPACING 2 2.250E+¢01 4.050E+01 6.364E +00 2.828€+01 4. S00E+0O0
HL/RV 3 1.886€E+00 2.557E-01 5.057€E-01 2.681E+01 2.32)E-01

RADIUS VECTOR 3 1. 000€+00
HALF-LENGTH 2 1.700E+00 1.620€E-02 1. 273&~01 T<437€+00 9. 000 -02
VOLUTION HE IGHT 3 3.517e-01 5. 143E-04 2.268E=-02 6.449€+00 1.309€-02
WALL THICKNESS 3 7.033€E-02 3.803E~-04 1.950€E~-02 2. TT3E+01 1.126€-02
HL/RV 2 1.700&+00 1.620E-02 1.273€E-01 7.487€E+00 9.000E-02

Comparison and remarks.—Pseudofusulina chilen-
sis n. sp. is similar in general appearance to P.
extmia Skinner and Wilde (1965, p. 66) from Cal-
ifornia. It differs by having a smaller form ratio,
larger proloculus, more closely spaced septa, and less
rugosity than P. eximia. The lack of well-developed
rugosity in P. chilensis n. sp. suggests that this is
one of the more primitive species of the genus. It
does not seem to be closely related to the forms as-

signed to Pseudofusulina by Roberts (1949, p. 215-
219).

Material studied.—Forty-seven thin sections from
sample £22497 and 109 sections from sample £22498
were prepared, and 33 oriented specimens of this
species were measured for study. In sample £22497,
the material is a silty limestone that was fractured
and deformed plastically. Some echinodermal debris,
some coral fragments, and several smaller foram-
inifers including Tetrataxis sp., Bradyina sp., Clima-
cammina sp. occur associated with the abundant
fusulinids, including this species and Triticites
guarellensis n. sp.. In sample 22498, the material is

FIGURE 13.—Summary graphs for Schwagerina patagoniensis n. sp. Each characteristic is plotted against the radius wvector.
This shows the changes for each character during the ontogeny. The mean (*), confidence limits on the mean (O — Q),
and observed maximum and minimum (4 — 4) are shown at each standard radius. The numerical values for the
means and confidence limits and the number of specimens on which each is based are given in table 11. The diameters

of proloculi are plotted against the number of specimens.
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FIGURE 14.—Summary graphs for Schwagerina sp. A. Each characteristic is plotted against the radius vector. This shows
the changes for each character during the ontogeny. The mean (*), confidence limits on the mean (O — (), and ob-
served maximum and minimum (4 — ) are shown at each standard radius. The numerical values for the means and
confidence limits and the number of specimens on which each is based are given in table 12. The diameters of proloculi
are plotted against the number of specimens.
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TABLE 13.—Summary numerical data for Schwagerina sp. aff. S. mufianiensis
Dunbar and Newell, 1946

[The data are presented at standard radii. All numbers are expressed in exponential notation. The
number of digits recorded does not imply degree of accuracy]

Number Coeflicient Standard
Character of Mean Variance gg&dﬁg Jof error of
specimens variability mean

<AaUluS VELT IR
HALF=-LEAGTH
VOLUTION HELGHT
WALL THECKNESS
TUNNEL wWIDTH
HL/RV

RADIJS VECTOR
HALF-LENGTH
VOLUTIIN HE [GHT
WALL THICKNESS
TUNNL L WEIDTH
SEPTAL SPACING
HL/RV

RADIUS VECTOR
HALF-LENGTH
VOLUTION HEIGHT
WALL THICKNESS
TUNNEL WIDTH
SEPTAL SPACING
HL/RV

YADIUS VECTOR
HALF-LENG TH
VOLUT ION  HF IGHT
WALL THICKNESS
TUNNEL WIDTH
SEPTAL SPACING
HL/PV

RAOIUS VECTOR
HALF-LENG TH
VULUT ION HE IGHT
wALL THICKNESS
TUNNEL wiIDTH
SEPTAL SPACING
HL/RY

RADIUS VECTOR
HALF-LENGTH
VOLUT ION HEIGHT
WALL THICKNESS
TUNNEL WIDTH
SEPTAL SPACING
HL/RV

2ADIUS VECTIR
HALF-L ENGTH
VOLUTION HE IGHT
dALL THICKNESS
TUNNEL WIDTH
SEPTAL SPACING
HL/RV

RADLUS VECTOR
HALF =LENGTH
VOLUT [ON HE IGHT
WALL THICKNESS
TUNNEL WIDTH
SEPTAL SPACING
HL/RV

RACIUS VECTOR
HAL F=LENGTH
VULUT [ON HE IGHT
WALL THICKNESS
SEPTAL SPACING
HL/RV

RAUIUS VECTOR
HALF -LENGTH
VOLUT ION HEIGHT
WALL THICKNESS
SEPTAL SPACING
HL/RV

RAD{US VECTOR
HALF -LENGTH
VDLUTION HEIGHT
WALL THICKNESS
SEP TAL SPACING
HL/RV

RADIUS VECTOR
VOLUTION HEIGHT
WALL THICKNESS
RADIUS VECTOR
VOLUT IUN HEEGHT
WALL THICKNESS

1. 000 -01

1.633E-01  3.033E-03  5.508£-02  2.2726+C1  3,1B0E-02
3.825E-02  9.392E-05  ©.946£-03  2.600E401  4.973E-03
9.000E-03  1,3336-06  1.1556-C3  1.283E+01 5.7T74E~04
4.000E+01  0.00CE+00  0.000E+00  0.000E+00 0. 0O0O0E¢ 00
1.6336400  3,033E-01  5.5086-01  3,372E+01  3.180E-01
1.3006-01

2.200€-01  3.900E-03  6.2456€-02 2.839%¢01  3.606E~02
4.980E-02 5.720E-05  7.563E-03 1.519E¢01  3.382E~03
1.320F=02  7.7006-06  2.775%-C3  2.102E¢0L  1.241E-03
5.550E¢01  4.050E401  6.364E¢00  1.14TE+0L  4.500€¢00
5.00CE+00  2.000E+00  1.414E¢00 2.828E+01  1.000E¢00
1.692E400 2.308E-01 4.B04E-01  2,839E¢01  2.774E-01
1.600E-01

2.580€-01  5.370E-03  7.3286-02 2.840E¢0l 3.277E-02
6.229E-02  4.757€-05 6.897€-03 1.107E+0l  2,607E-03
1.600E-02  1.067E-05  3.,266E~03  2.041E401  1.234E-03
6.500E+01  2.500€¢01 5.000E¢00 7.692E+00 2.887E+00
5.000E+00  2.000E+00 1.414E¢00 2.828E¢01  1.000E+00
1.6126400  2,098E-01 4 580E-Cl  2.840E¢0l  2.04BE~01
2.000E~01

3.4€0E~01  9.930E-03  9.965E-02 2.880E+01  4.456E-02
7.514E~02  9.74BE-05  GS.873€-03  1.314E¢01 3. 732€~03
1.914E-02  1.014E-05  3.185E-03  1.664E¢01  1.204E-03
8.700E+01  1.030€402 1.0156+01  1.167E¢01  5.859E¢00
6.500£+00  5.000€-01  7.071€~01 1.C8&E¢Cl  5.000€-01
1.730E+400  2.483E-01  4.982€-01  2.880E+01  2.228E-01
2.500€-01

4.480E-01  1.197E-02  1.094E-01 2.442E+401  4.893E=02
9.537E-02  1.686E-04  1.2986-02 1.361E4+01  4.590E~03
2.4126-02  8.411E-06  2.900E-03 1.2026401 1.025E~03
L. 10TE402  4.663E¢02 2.159E¢01  1.951E+01  1.267E+01
6.66TE+00  2.333E400  1.528+00 2. 291E+01 & 81 9E-01
L.7T92E¢00  1.915E-01  4.376E-01  2.442E¢01  1.957E-01
3.200E-01

6.120€-01  4.237E-02 2.058E-01  3.363E¢01  9.205E-02
1. 202601  5.359E-04  2.315E-02 1.925E+01  8.1B5E-03
2.950E-02  1,229E-05 3.505€-03 1. 188E¢0l  1.239€-03
1.550E¢02  7.960E+02  2.821E+01L  1.820E¢01  1.629E+01
7.667E¢00  5.333E+00 2.309%¢0C 3.012E¢01  1.333E+00
1.912E¢00 4.138E-01  6.432E-01  3,363E¢01  2.877T€-01
4. 000E -01

7.5406-01  S.653E-C2  2.378E-01  3.153E¢0L  1.063E-01
1.5256-01 1.080E~03  3.286E-02  2.1556¢01  1.1626-02
3.8626-02 1.541E-05 3,926E-03  1.016E+0L  1.388E-03
2.287TE+02 1.705E¢03  4.130E401  1.806E¢01  2.384E¢0l
1.000E¢01 1.300E+01  3.606E+¢00 3.606E401  2.082E +00
1.885E¢00  3,533E-Cl  5.944E-01  3.153E¢01  2.658E-01

5.000E-01

9.480E-01 1.155€-01 3. 399e-01 3.585E+01 1.520€-01
1.895E~01 1.058E-03 3.253E-02 1.717€¢01 1.150E-02
4. TT5E-02 1. 650€E-05 4.062E-03 8 .507E +J0 1.436E-03
2.970€¢02 €.069E¢03 7.790E¢01 2. 623E401 4. 498E+01
1.233E+01 2.033E+01 4.509E+00 3.656E+¢01 2.603E +00
1.896E+C0 4. 621E-01 &, T1S8F-01 3.585E401 3.040€-01
6.300E-01

1.132€E¢00 1. 201€-01 3.465E-01 3.061E+OL 1.550E-01
2.324E-01 7.051E~Ca 2.655€~02 l.143E+01 9.388E-03
6.075€-02 3.107€E-05 5.574E-03 9.176E+00 1.971E~-03
1. TO0E+ 0L 5. 200E+01 7.211€+00 4.242E+01 4.163E400
1.797E+00 3,025€E-01 5.500E-01 3.061E+01 2.460E-01
7.900E-01

L+458E+00 1.910€-01 4.370E-01 2.997E+01 1.954€-01
2.780E-01 84693E-04 2. 948E-02 1.061E¢0L 1.114E-02
T.114€-02 1.981E-05 4.451E-03 6.256E ¢+00 1.682E-03
1. 700E+01 1. 2B0E+0D2 1.131E¢01 6.655€E401 8.000E+00
1.846E+00 3.060E-01 5.5326-01 2. 997E +01 2.4T74E-01
1.000€+00

1.533E+00 1.002€E-01 3.166E-01 2.065E+01 1.828E-01
3.432E-C1 1. 309€-03 3. 61 8€-02 1.054E+01 1.618€-02
7.700€E-02 4.950€E-05 7.036E-03 9.137€+00 3.146E-03
1. 9506401 1. 125€E+02 1.061E+01 5.439E401 T.500E+00
L.533E+00 1.C02E-01 3. 166E-01 2. C65E+ 01 1,828E-01
1.260E +00

4.015€E-01 1.250E-05 3.536E-03 8.806E-01 2.500€E-03
9+ 5506~ C2 5. 000E-07 7. 071E- 04 T.404E-01 5.000E-04
1.580E+00

4.475E6-01 3.445€-02 5. 869E~-02 1.312€+01 4.150E-02
1.005€-01 1.125€E-04 1.061€-02 1.055E +01 7.500€£-~03
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FIGURE 15.—Summary graphs for Schwagerina sp. aff. S. muiianiensis Dunbar and Newell, 1946. Each characteristic is
plotted against the radius vector. This shows the changes for each character during the ontogeny. The mean (¥), con-
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TABLE 14.—Summary numerical data for Pseudofusulina chilensis n. sp.

[The data are presented at standard radii. All numbers are expressed in exponential notation. The
number of digits recorded does not imply degree of accuracy]

Number Coefficient Standard
Character of Mean Variance gg;‘iﬁg of error of
specimens variability mean

RAD [US VECTGR 4 1.6C0E-01
VCLUTICN FE!?HT 4 4.500E-02 1.820¢~C4 1.349€-02 2.598E+01 6. T45E-03
WALL THICKNESS 4 l.475€-02 1.692E-C5 4.113E-03 2.788E+0) 2.056E-03
SEPTAL SFACING 3 7.0CCE+DD 3.000E+CO 1. 732400 244 74E 401 1.000E+00

RADILS VECTCR a 2.006E-01
VOLUTICN FEIGHT ] 7.212€-02 8.212€-05 S.C€26~03 1. 256€+01 3,204E-03
wALL THICKAESS 8 1.737€-0> 1.484E-05 3.,852¢-03 24217€+01 1.362E-03
SEPTAL SPACING 1 7.286%+00 2. 714F-C1 7.556¢-01 1.C38€+01 2.857E-01

RADILS VECTOR 19 2+5C0£-01
HALF-LENGTH 4 24975€-01 4.892E-03 ©4994F=-02? 2.351E+Cl 3.497E-02
VCGLLTICN BEIGHT 16 8.337E-02 2.130€E~06 1.467E-02 1.751E+C1 2, 248¢£-C3
WALL THICKNESS 19 1.984£-02 la314E-CS 3.625£-03 1.827E+01 B8.316E-04
SEPTAL SFACING 13 G9.077E+0D 3. T44E+CC 1 «G25E+CC 2.132E¢C1 Se 2€6E-01
HL/RV 4 1.190E+CD T.827€-02 2.798E-)1 2.351E401 1. 399E-01

RADIULS VECTCR 30 3.200€6-01
HALF-LENGTH 11 4.155E-C1 6.947E-03 84335F=02 2.006E+01 2.513E-02
VCLUT ICN FEEIGHT 30 1.125€-01 l.111E-C4 1.C54£~-02 Se366E+CO 1.924€-C3
WALL THICKANESS 30 2.657E~-02 4.122€E-05 6.420E-13 2,417E401 1.172E-03
TUNNEFL wIDTH & 1.74€E402 5.854E+C2 2+.419E+01 1.385E+01 8.554E+00
SEPT AL SFACING 18 l.126E+01 5.389E+CO 24321%40C 2.C58E+01 Se 472E-01
HL/RV 193 1., 268E+00 6.784E-C2 2+605E=-01 2.006E+01 7.853E-02

RADILS VECTOR 33 4. CCCE-Q1
HALF-LENGTH 12 6.008E-01 1.846E-02 1,359F-01 2.261E+401 3.922e-02
VOLLTICN HEIGHT 33 1.471E-01 3.285F-04 1.812€-02 1.232€+01 3.15%-C3
WALL THICKNESS 33 3.473E-02 6.570E-C5 8.106E-03 2.334E4+01 1.411E-03
TURNNEL wlOTH 8 2.336F402 1.402€+03 3.745E+01 l.6C3E+01 l1.324E+01
SEPTAL SPACING 21 1.267E+01 F.633E400 3.104E4+09D 2,450E+01 6. 773E-01
HL/ RV 12 1.502c+00 1.154E~-01 3.3976-01 2.261E+01 9.806E~02

RADIUS VECTOR 33 5+.0CCE-01
HALF~-LENGTH 12 8.,475E-01 2.135€=-02 l.461E-91 1.724E+01 4. 218E-02
VOLUT ICN FEIGHT 33 1.564E-01 3.838€E~C4 1.972F-C2 1.004E+01 3.433€-03
WALL THICKNESS 33 4.861E-02 8.056E-C5 3.G675€E-C3 1.847E+C1 1.562E-03
TUNNEL wIDTH 8 3.08CE#+N2 1.795E+03 4.237F¢)1 1.376E+01 1.498E+01
SEPTAL SFPACING 21 1.51¢E+01 1.989E+C1 4e460E+400 24954E+01 9.732E-01
HL/RY 12 1.695E+00 84539€-02 2.922F~-01 1.724E401 8. 436E-02

RADILS VECTCR 33 6+4300E-01
HALF-LENGTH 12 1.202E+00 1.921E-02 1.350€-01 1.156E+01 4.012€~02
VCLUTICN FEIGHT 33 2.451E-01 BeT41E~-04 2.956E-02 1« 2C6E+ 0} 5.,147€-C3
WALL THICKNESS 33 6.458E~02 9,481E-05 9,737E-03 1.508E+01 1.695€E-03
TUNNEL WIDTH 6 4.587E402 8,189E+03 9.050E+01 1.973E+01} 3. 694E401
SEPTAL SPACING 21 1.881E+01 4,006E+01 6.32SE+00 3.365E+01 1. 381E4+00
HL/RV 12 1.90SE+00 4.866E-02 2.206E-01 1.156E+01 64368E~-02

RADTUS VECTIR 30 T.50CE-01
HALF~LENGTH 12 1.545E+00 5.019E-02 2.240LE-01 1.450E+01 6s 46TE-02
VOLUTICN bEIGHT 30 3.C35E-n1t T.TS56E-C4 2,785E-02 G.176E+CC 5.085E-03
WALL THICKNESS 30 8.C8TE-02 8.012E-C5 8.951€-03 1.107€+01 1.634E-03
TUNNEL WIDTH 4 5.713t+02 2.172€4+Cs le474E+C2 2.580E+C1 T.369E+01
SEPTAL SPACING 17 2.118E401 4.,203E+C1 6.483E400 3.061E+01 1.572E+00
HL/RY 12 1.956E+00 8.042E-02 2.836E~01 1.450E+01 8.186€-02

RADIUS VECTGR 17 1.000E+00
HALF-LENGTH 6 2.130E+00 8.,120€E-02 2.850E~01 1.338E+01 1.163€E-01
VOLUT JICN +o [GHT 17 3.610E-01 Be 462E-04 2.9C9E-02 €.058E+00 7.055€-03
WALL THICKNESS 17 9.229E-02 9.660E-05 9.828E-03 1.065E+01 2.384E-03
SEPTAL SPACING 10 2.280E+01 4.R18E+01 6.941E+00 3.044E401 2. 195E+00
HL/RY 6 2.130E+CO 8.,120E-02 2.850€-01 1.338E+01 1. 163€-01

RAD1US VECTOR 5 1.260€+00
HALF-LENGTH 3 2.850E+00 1.573€-01 3.966E~-01 13926401 24 290E-01
VOLUTICN FEIGHT 5 4,074t-01 1.596E-C3 3.,995E-02 9,807E+00 1.787€-02
wALL THICKNESS 5 9.880E~-02 8.570€E-05 9,257€-03 G.370E400 4.140€-03
SEPTAL SFACING 2 2.0C0E+C) 3.200E+01 S «657E+0OC 2.828E+01 4, 00CE +00
HL/RV 3 2.26CE+00 9.908E-02 3.148€-01 1.392E+01 1.817€E-01

similar but the fauna more varied, including Miller-

ella sp. and Schubertella sp., in add tion to the other
forms.

Designation of types.—The specimen illustrated
on plate 15, figure 1 and plate 16, figure 4 is desig-
nated the holotype (USNM 188290). The other

specimens studied are paratypes (USNM 188291-
306).

Pseudofusulina sp. A
Plate 13, figures 7-9

Description.—This form is known from only four
oriented and several random sections and cannot be
described properly. The meager numerical data are
summarized in table 15 and figure 17.

The shell starts with a large proloculus in the
300- to 400-um range (fig. 17) and expands rapidly
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TABLE 15.—Summary numerical data for Pseudofusulina sp. A

[The data are presented at standard radii. All numbers are expressed in exponential notation. The
number of digits recorded does not imply degree of accuracy]

Number Coefficient Standard
Character of Mean Variance i‘:&%ﬁg of error of
specimens variability mean
RADILS VELTNR 4 2.5C0F=01
VCLUT ICN FEIGHT 4 8, TCCE~02 7.267€~05 8.524E-03 S.T798E+00 4,262E-03
WALL THICKAFSS & 2.600%-02 2.067€E~05 4.546E-02 1.894E+01 2:273E-03
SEPTAL SPACING 2 1.,4C0E+01 2.300F+20 l.414E+020 1.012E+01 1.000E+00
RADILS VECTCR &4 3.207%€-01
VOLUT ICY REIGHT 4 1.2326-01 1.623E-C4 1.274E-32 1.333E+01 6.3695-03
WALL THICKNESS 4 3.450€-02 5.100€-C$§ T.141E-C3 Z.CTCE+Cl 3.571E-C3
SEPTAL SPACING 3 1.333E+401 2¢333E+0C 1.528E+00 1,146E+01 8.819e-01
RAGILS VECTIOR 4 4.000E-01
VOLUT ION FEIGHT 4 1.465E-01 1.830E-C4 1.353E-02 9.049E+00 6.764E~03
WALL THICKNESS 4 4,325€E-C2 1.185E-C4 1.,060E-02 2.521E+01 5¢452E-C3
SEPTAL SPACING 3 1.5CCE+0O1 3.00CE+00 1.7326+0C 1.155E4+01 1. COOE +00
RADILS VECTCR 4 5.000E-01
VOLUTION FEIGHT 4 1.977e-01 1.08NE-J3 3,.,287E-02 1.662E+01 1.643E-02
WALL THICKNESS 4 6+300E-02 6.B00E-C5 B8.246E-03 1.3009E+01 4,123€-03
SEPTAL SFACING 3 1.767TE+01 4.333E+C0 2.082E+Q0 1.17RE+C1 1.202E+00
RAD JuS VELTOR 3 6.3CCE-01
VOLUTICN hFIGHT 3 2.223€-01 1.424F-03 3.,774€E-02 1.697E+01 24179E-0C2
WALL THICKNESS 2 6.46TE-02 1.6C3E-Cs 1.266E-02 1.958E+01 7.311€E-03
SEPTAL SHACING 2 2.000E+Q1 1.800€E+01 4.243E+00 2.121€+01 3.000€+00
RADIUS VECTOR 3 7.9CCH=-01
VOLUTICN FEIGHT 2 2.T432€-01 4.,4C0€-03 6.634E-02 2.418E+C1 3.830E-C2
WALL THICKNESS 3 8.C33E-02 T+€33E-C5 B.737£~03 1.C88E+01 5.044E~-03
SEPTAL SFACING 2 2.40CE+01 0.000FE+CO 0.0CCE+CC C.CCCE+CC C. 000E+00
RADILS VveCTCR 3 1.0C0E+00
VCLUTICN FEIGHT 3 3.443%(-01 2.826E£-03 5e316E-22 1.544E+C1 2,C69£-02
wWALL TRICKAESS 3 8.233E-02 5.€33€E~-C5 T.506€-33 S.116E+00 «333€-C2
RADIUS VECTUR 2 1.260E+00
VOLUTICN HEIGHT 2 3.,8856-01 3.645€E-04 1.909&=-02 4.,514F+00 1.3%0€-C2
wALL THICKNFSS 2 3.2CCF-02 B.U00E-Q€ 2.823€-03 2.074E+C0 2.000E-03

with loose coiling. One deep tangential section meas-
ures 10.2 mm in length by 3.4 mm in diameter at six
volutions. The wall is composed of tectum and fairly
coarse keriotheca (pl. 13, fig. 9b), and it thickens
rapidly to about 90 um in the outer volutions. Only
incipient rugosity is apparent.

The septa are unevenly spaced and irregularly but
tightly fluted, forming chamberlets even in the equa-
torial area.

The tunnel is low and indistinct, marked by cho-
mata on the proloculus but by only sporadic pseudo-
chomata in the remainder of the shell.

Comparison and remarks.—Pseudofusulina sp. A
resembles P. chilensis n. sp. in many characters—
the proloculus diameter, irregularity of septa flut-
ing, rate of inflation, and poor development of ru-
gosity. The less regular coiling and more rapid
thickening of the wall in the inner volutions gives
these specimens a different appearance, but the data
available are not sufficient for accurate definition.
The specimens are, therefore, left unassigned.

Material studied.—Four oriented specimens and
many random slices in 30 thin sections were studied.
The specimens occur in sample £22492 associated
with Triticites tarlionensis n. sp. and Schwagerina
sp. aff. S. muiianiensts Dunbar and Newell, 1946.

Genus CHALAROSCHWAGERINA Skinner and Wilde, 1965
Chalaroschwagerina tarltonensis Douglass and Nestell, n. sp.

Plate 17, figures 1-9; plate 18, figures 1-4

Diagnosis.—Shell small for the genus, attaining
lengths of nearly 10 mm and widths of nearly 4 mm
in six volutions. The shape is inflated fusiform, the
coiling tight in the first volution or so and then ex-
panding rather rapidly through the rest of the shell.
The spirotheca thickens rapidly and is composed of
a tectum and coarse keriotheca. Phrenothecae are
common but are not prominent in some specimens.
The septa are closely spaced and strongly fluted,
especially in the lower part of each chamber and
toward the poles.

Description—Summaries of the numerical data
are given in table 16 and figure 18. The volution
height increases rapidly throughout most of the shell
(fig. 18) after 14 to 114 volutions of rather tight
coiling. The form ratio remains almost constant
throughout the growth of the shell (fig. 18), aver-
aging close to 1.5, but some specimens have as great
a form ratio as 2.3 in the outer volutions.

The proloculus is generally large, 200-400 um
(fig. 18), but one specimen, otherwise typical, has a
proloculus of only 140 um.

The wall thickens rapidly to more than 130 um in
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the outer volutions (fig. 18) and is composed of a
tectum and coarse keriotheca (pl. 18, figs. 1-4).
Phrenothecae are common (pl. 17, figs. 1-6) but are
not obvious on all specimens.

The septa are closely spaced (fig. 18) and are
tightly fluted. The fluting is more intense in the
lower part of the chambers and in the poles. The
fluting is irregular, and no cuniculi were found.

The tunnel is indistinet, and no meaningful meas-
urements of its width were obtained. It occupies
only the lower part of the chamber, commonly at-
taining less than half the chamber height. Some
epithecal deposits form pseudochomata sporadically,
and some thickening of the septa may occur in the
axial region.

Comparison and remarks.—The several attributes
suggested for the recognition of Chalaroschwagerina

(Skinner and Wilde, 1965, p. 72) are all present in
C. tarltonensis n. sp. Some of the specimens of C.
pulchra Skinner and Wilde are of the same general
size as C. tarltonensis, but C. pulchra is a larger
species that expands more rapidly, develops a larger
form ratio, and has more regularly fluted septa.
There is some resemblance to the form described by
Roberts (1949, p. 231) as Pseudofusulina melofor-
mata. His species could probably be assigned to
Chalaroschwagerina, although it is hard to be sure
in the absence of any equatorial sections. P. melo-
formata may not expand as rapidly from the juve-
narium. It does not attain as large a size or develop
as thick a wall as C. tarltonensis. The form described
as Schwagerina soluta Skinner and Wilde (1965, p.
52) bears considerable resemblance to Chalaro-
schwagerina, as noted by its authors. It has a tight
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TABLE 16.—Summary of numerical data for Chalaroschwagerina tarltonensis n. sp.

[The data are presented at standard radii. All numbers are expressed in exponential notation. The
number of digits recorded does not imply degree of accuracy]

Number i

Character of Mean Variance itapda_.rd Coefgg fent Setxi'rt;‘ti’a:tfi
specimens eviation variability mean

RADIUS VECTIR 3 1.6C0E~01
VILUT ION He IGHT 3 5.067£-02 1.493€-04 1.222€-02 2.4126+01 7. 0558-03
WALL THICKNESS 3 1.533E~-02 4.333€-06 2.082E-03 1.358€+01 1.202E-03
SEPT AL SPACING 2 T.000E+00 0.00CGE+0C C.v0CE+0QC C. 000E+00 0.000€+30

RADIUS VECTOR 14 2.000t-01
HALF~LcNGTH 2 3.100e-01 1.620£-02 1.273€-01 4,106€E+01 9.,000€-02
VOLUTION HEIGHT 7 T.829% - 02 8. 157E-05 9. 032E-03 1.154E+01 3.,414E-23
wAlt THICKNESS 7 24243E-02 7.952E-06 2.820€6-03 1.257E+01 1,066E-03
SeP TAL SPACING 3 G, 000t +4U9 1. 000E+00 1.000E+20 1.111€+01 5.774£-01
HL/RY 2 1.550t 430 4.,050E-01 6.364€-01 4. 106+ Cl 4,500E-01

RADIUS veCTuK | RV) 2.500E-01
S/:LF'L&NGTH 3 3.800t-01 3.920¢E-23 64,245E-02 1.043E¢01 3.606E-02
VOLUTIUN HEIGHT 10 1.014F-01 3,027€-04 1. 74C6-02 1.7l6t+01 5.502€-23
wALL THICKNESS 10 2.590€-u2 1.521E-05 3.900t-03 1.50¢E+01 1.233€-03
SEPTAL SPACING 7 1.000t+01 2.667E+30 1.63384+00 1.633£+01 6.1726-01
HL/RV 3 1.520E+20 6.240E-02 2.498c~-01 1. 643E+Cl 1.4428-01

RADIUS VECTOR 12 3.200&-01
HALF-LENGTH 4 4,825t -01 2.292€-03 4,787E-02 9,922E+00 2+394€E-02
VOLUTIIN HEIGHT 12 1.383E-ClL 3. 044E-04 L. Ta5E-¢C2 1.261€+01 5.J37¢E-03
WALL THICKNESS 12 3.333k-02 1.842E-05 4,292E-03 1.298e+01 1.239£-03
SEPTAL SPACING ] 1.C75L+01L 1.971E+00 1.035E+20 9.,629E+20 3.660t-01
HL/RV 4 1e508F ¢00 2.238+-02 1.496£-)1 9,622 ¢ 20 7.483E-02

RAOIUS VECTIR 12 4.000E-0Q1
HALF-LENGTH 4 54925€E-01 9.692E-03 9. 845€-02 le662E+01 4.9228-02
VOLUT ION HE IGHT 12 1.880€-01 T.136E-04 2.671E-02 1.421E+01 7.712E-03
WALL THICKNESS 12 4.108E-02 2.227€-05 4.719E-03 1.149E+01 1.362E-03
SEP TAL SPACING 8 1.200E+01 2.286E+00 1.512€+00 1.260E+01 5.3456-01
HL/RV 4 1.481E+00 6. 0STE-02 2.461E~-01 1.652E+01 1.231€6-01

RADJUS VECTIR 12 5. 000E-01
HALF=LENGTH 4 T.225€6-01 3.149€-02 1.775€E~-01 2. 456E+01 8.873€E-02
VOLUTION HEIGHT 12 2.423E~-01 1.356£-03 3.683E-02 1.520€+01 1.063E-02
WALL THICKNESS 12 5.400€-02 1.491E-04 1.221E-02 2. 261E+01 3.525€-03
SEPTAL SPACING 8 1.588€+01 B8.9R2E+00 2.997E+00 1.888€+01 1.060E+00
HL/RV 4 l.445E+00 le 260E-01 3.54%-01 2.456E+01 1.775€E-01

RADIUS VECTIR 12 €.300E-01
HALF-LENGTH 3 9.725€~01 4e222E-02 2.055€6-01 2.113€+01 1. 027€-01
VOLUT ION HEIGHT 12 3.006E-01 2. 106E-03 4.590€-02 1.527E+01 1.3256-02
WALL THICKNESS 12 6.542E-02 2.377E~04 1. 54 2E-02 2,357 +01 4,451E~03
SEPTAL SPACING 8 1.888E£+401 l.441E+01 3.796E +00 2.011E+01 1.342£400
HL/RV 4 1.544E+00 1l 064€-01 3.262€E-01 2.113€+01 1.631E-01

RADIUS VECTIR 12 7. 900E-01
HALF~LENGTH 4 1.250€ +00 1.007E-01 3.173¢€-01 .538E4+01 1.586E-01
VOLUTION HE IGHT 12 3.630e~-01 2. 446E-03 4.946€E~-02 1.362€+01 1.428E-02
WALL THICKNESS 12 7.517€E-02 1.389€-04 1.178€-02 1. 568E+01 3.402E-03
SEPTAL SPACING -3 2.350E+01 1.657€+01 4.0T1E+00 1.732E+01 1.439E+00
HL/RV 4 1.582€+00 l.613E~01 4, 0l6E-01L 2.538€+01 2.008€-01

RADIUS VECTIR 12 1. 000E +00
HAL F-LENGTH 4 1.655E+00 1. 582E-01 3.977e-01 2+403E+01 1.989E~-01
VOLUTION HE IGHT 12 4.104E-01L 3.312€-03 6.255€E-02 1.524E+01 1.806E-02
WALL THICKNESS 12 8.96TE-02 9.261E-05 9.623E-03 1.073E+01 2.7T78E-03
SEPTAL SPACING 8 2.463E401 l.741E+01 4.173€+00 1. 694E+01 1l.475E+00
HL/RY 4 1.655E+00 1.582€~-01 3.977E-01 2.403E+01 1.989€E~01

RADIUS VECTOR 10 1. 260E+00
HAL F=LENGTH 3 2.337€+00  2.3126-01  4.8096-01 2.058E+01 2.776E~01
VOLUTION HEIGHT 10 4.459€-01 l.164E-02 1.079e-01 2.420E+01 3. 4126-02
WALL THICKNESS 10 1.060E-01 l.436E-04 1. 198€-02 1.130E+01 3.789€E~03
SEPT AL SPACING 7 2.829E+01 4.857E+01 €.96%€+00 2. 464E+01] 2.634E+00
HL/RY 3 1.854E +00 1.456€-01 3.816€-01 2.058E+01 2.203€~01

RADIUS VECTOR 4 1.580€E+00 _

VOLUT IDN HE EGHT 4 5.067e-01 1. 085e-02 1. 042E-01 2.055€E+01 5.208E~-02
WALL THICKNESS & 1.362€-01 T.669E-04 2. 769€~-02 2.033+01 1. 38 56~02
SEPTAL SPACING 2 3. 050E +01 2.450E4+ 01 4. 950€+00 1.623E+01 3.500E+00

juvenarium of about one volution on two of the
specimens illustrated. The septal fluting is irregular
but more intense than in C. tarltonensts, and the
form ratio is larger than in C. tarltonensis.

Material studied.—Seventeen thin sections from
sample £22491 contain 12 specimens on which meas-
urements were made. The specimens are fractured,
and many are distorted. They occur in a calcarenite

bearing abundant rounded to subrounded calcareous
grains, many of which are derived from echino-
dermal debris. Some fragments of Bryozoa and
brachiopods are present, and an indeterminate tex-
tularid was noted.

Designation of types.—The specimen illustrated
on plate 17, figure 6, and plate 18, figure 3, is desig-
nated the holotype (USNM 188286). The other spe-
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FIGURE 18.—Summary graphs for Chalaroschwagerina tarltonensis n. sp. Each characteristic is plotted against the radius
vector. This shows the changes for each character during the ontogeny. The mean (*), confidence limits on the mean
(O — ©), and observed maximum and minimum (+ — +) are shown at each standard radius. The numerical values for
the means and confidence limits and the number of specimens on which each is based are given in table 16. The diam-
eters of proloculi are plotted against the number of specimens.

cimens studied are paratypes (USNM 188281-285
and 188287-289).
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PLATE 1

| Figs. 1-7 from Isla Guarello and figs. 8, 9 from Isla Tarlton; all X 10}
Calcisiltite with crushed fusulinids and other shell debris. Collection £22498, slide 15.
Fine-grained silty limestone with compressed and fractured fusulinids. Collection £22497, slide 41.

FIGURE 1.

2.

3. Fine-grained silty limestone with abundant fusulinids and fragments of fusulinids. Collection 22483, slide 6
4-6,

7.

9.

Fine-grained silty limestone with fusulinids and abundant shell debris. Collection £22498, slides 28, 90, and 19.
Pseudo-oolite with fusulinids and other shell debris. Collection £22480, slide 20.

8- Calcarenite with fusulinids and rounded calcareous grains including crinoidal debris. Collection 22491, slides

14 and 15.












































































































