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The wall is thin throughout the test, reaching a
thickness of about 0.07 mm. in the seventh volution,
and alveoli are prominently displayed. The septa are
strongly folded into high regular folds that reach to

MEASUREMENTS OF
PARAFUSULINA DURHAMI

YPM SPECIMENS

; . Volution 21866 21867 21870 21871
the top of the chambers. Opposing folds of adjacent
e 0 13 16 .10 12
septa meet and are resorbed to form low cuniculi (PL
6, fig. 4). 1 22 20 18 .18

’ . . X . Radius 2 35 .35 .30 25

The tunnel is of medium width and follows a slightly vector 3 50 50 48 40
irregular path. The tunnel angle increases gradually (mm.) 4 70 70 65 60
from 25 degrees in the first volution to 35 degrees in ’ 5 1.00 '95 '90 '80
the fifth volution. Chomata are lacking. Secondary 6 1:40 1'25 1'20 1.20
deposits oceur only in the axial region of the first 4 7 1.70 ’ 1:60 1:45
to 4% volutions.

Remarks—These specimens from the Glass Moun- 1 50 40 50 45
tains agree closely in all aspects with the syntypes 2 50 90 90 95
described by Thompson and Miller from Colombia. Half 3 140 1.40 140 1.85
Parafusulina durhami is closely similar to P. leonard- length 4 2.40 240 2.05 2.50
ensis Ross n. sp. which occurs below it in the lower (mm.) 5 3.80 4.50 3.10 350
part of the Leonard Formation. From P. leonardensis, 6 5.30 6.00 4.10 5.20
it differs in having more regular and more closely 7 6.20 5.70 6.80
spaced septal folds and secondary deposits restricted

: . - . 1 23 2.0 28 2.5
to the axial region of the first 4% volutions. P. durhami 2 26 26 30 38
differs from P. guatemalaensis Dunbar from Central g 3 2'9 2'8 3'1 4‘6
America in having higher chambers, more regularly ratio 4 3:4 3'4 3'1 4'2
spaced and more intensely folded septa, and in having 5 38 4:7 3‘4 4' 4
secondary deposits only in the early volutions. 6 38 48 3: 4 4:3

P. durhami is similar to P. tschussovensis Rauser- 7 37 36 4.7
Chernoussova fror? the Arti‘nskian Series of the s.outl}- 0 03 o 0 ”
ern Ural Mountains but differs from that species in 1 03 0 03 02
having more volutions and lower chambers although : : : :

. . - Wall 2 04 .03 .03 03
both species have nearly the same size and form ratio. ,
. . thickness 3 .05 04 04 .03
Schwagerina hyperborea (Salter) from the Canadian
.o . . . (mm.) 4 .05 04 05 04
Arctic is probably a primitive species of Parafusulina 5 07 04 08 07
having low cuniculi (see Thorsteinsson, 1960, pl. 6, : . ’ .
L. ] 6 .08 .07 07 07
fig. 1) and it is similar to P. durkami in size and 7 09 08 06
shape but has higher chambers, less closely spaced : : .
septal folds, and more extensive axial deposits. P. 1 20 25 25 20
belcheri Thorsteinsson lacks axial deposits, is more 2 20 30 25 20
stubby in outline, and has more loosely folded septa.  Tunnel 3 30 35 30 25

Occurrence—P. durhami is abundant in two collec- angle 4 40 35 40 30
tions from the Glass Mountains high in the Leonard (°) 5 40 40 35 35
Formation about 100 feet beneath the base of the 6 40 40
Word Formation. Localities: 5-30 in the type section 7

EXPLANATION OF PLATE 3
All figures X 10
Figs. Pace
1-4. Parafusulina spissisepta Ross, from member B and near top of “sponge reef” horizon, Leonard
Formation, north of the Wolf Camp Hills ... 18
1. Axial section, collection USNM 714u, USNM 139577. 2. Axial section, collection 6-4A,
YPM 21847. 3, 4. Axial sections, collection 13, YPM 20658 and YPM 20657.
5-10. Schwagerina dugoutensis Ross, n. sp., from member A, Leonard Formation, Dugout Mountain
AN Len0X HIIS oooiois oottt ss s st e et R bbb b bbb st debeaebes e vreanaee s nrns 10

5. Axial section, collection 6A-4, YPM 21850, 6. Axial section, collection 16, YPM 20620.

7. Axial section, collection 6A-5, YPM 21851

9. Axial section, collection 2, YPM 20623.

8. Axial section, collection 2, YPM 20622.

10. Axial section of holotype, collection 2, YPM

20621. Specimens lacking secondary deposits, as in Fig. 7, are rare, but specimens having
thick secondary deposits, as in Figs. 5, 8, and 10, are common.
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of the Leonard Formation, loc. 14 at Split Tank east of
the Old Word Ranch house, and loc. 17 at Clay Slide.

Syntypes.—From limestone on a hill at the north
side of Quebrada Manaure, about 4.5 kilometers east
of the village of Manaure, Department de Magdalena,
Colombia (Thompson and Miller, 1949).

Parafusulina leonardensis Ross n. sp.
Plate 5, figures 1-8

Description—Large subcylindrical tests that attain
lengths of 14 to 15 mm. and diameters of 3.0 to 3.5
mm. in 6 to 7 volutions.

Proloculi in specimens examined range from 0.18 to
4.8 mm. outside diameter. The early volutions are
low and the succeeding volutions increase gradually
in height to the last volution. The form ratio increases
from about 3 in early volutions to 4 in later volutions
(see Measurements). Succeeding half volutions over-
lap irregularly and commonly form bluntly rounded
poles (Pl 5, figs. 2, 4, 5).

The wall is formed of a dark tectum and a coarsely
alveolar keriotheca. The septa are intensely folded
into high, regularly spaced folds that have flattened
crests. Only in the polar extremities do the folds be-
come irregular. The tunnel follows a straight path and
is narrow in the first four volutions where the tunnel
angle averages about 20 degrees. In later volutions,
the tunnel may become irregular in its path and is
wider, the tunnel angle being commonly 40 degrees in
the sixth volution. Cuniculi are well displayed in the
outer 2 or 3 volutions (Pl 5, figs. 3). Chomata are
lacking. Secondary deposits are common and vary
greatly between specimens (Pl 5, figs. 1, 2, 4-6, 8).
Deposits are heaviest in the axial region and may coat
the septa and also occasionally the proloculi.

Remarks—Parafusulina leonardensis is similar to a
number of early species of Parafusulina from which it
is commonly difficult to separate. Perhaps the most
closely similar species is P. guatemalaensis Dunbar
(Dunbar, 1939b, p. 347, and Kling, 1960, p. 649)
which differs from P. leonardensis in being more
elongate, in having axial deposits only in the inner
3% wvolutions, and in having wider cuniculi. P. bosei
var. attenuata has more tapered lateral slopes and
more extensively developed cuniculi in earlier volu-
tions. P. splendens Dunbar and Skinner has more
closely spaced septal folds and higher but less elongate
chambers.

P. bakeri Dunbar and Skinner differs from P.
leonardensis in having a larger proloculus, a more ven-

MEASUREMENTS OF
PARAFUSULINA LEONARDENSIS

YPM SPECIMENS
Volution 21858 21859 21862 21865

0 21 12 A1 .09
1 40 20 .18 15
Radius 2 .55 .30 30 25
vector 3 .70 .50 40 35
(mm.) 4 .90 .70 60 .55
5 1.20 .80 75 .70
6 1457 1.25 .85 95
7 1.55 1.20 1.25
1 1.0 .70 40 40
2 1.50 1.40 90 .80
Half 3 2.30 2.10 1.30 1.40
length 4 340 2.80 2.10 1.90
(mm.) 5 4.90 4.10 2.90 2.50
6 6.70 5.30 4,00 3.70
7 6.60 6.10 4.60
1 2.5 35 22 2.7
2 2.7 36 30 32
Form 3 33 42 32 4.0
ratio 4 3.8 4.0 3.5 3.5
5 4.1 5.1 3.9 36
6 4.6? 42 47 39
7 43 5.1 38
0 .02 03 .02 02
1 .02 03 02 .03
Wall 2 .03 .03 02 .03
thickness 3 .03 .05 .02 .05
(mm.) 4 04 04 04 06
5 .07 06 06 07
6 .07 .08 08 .08
7 07 .08 08
1 30 30 15 25
2 35 25 20 20
Tunnel 3 40 30 25 20
angle 4 40 30 30 30
) 5 40 35 35 30
6 45 35 35
7

tricose test, and only minor amounts of secondary de-
posits. P. bakeri is reported by Dunbar and Skinner
from two localities near the base of the Leonard For-
mation at the southern end of Dugout Mountain and
at the southern tip of the hill just west of Iron Moun-

EXPLANATION OF PLATE 4
All figures X 10

Fics.

1-6. Schwagerina hawkinsi Dunbar and Skinner, members A and B, Leonard Formation .......c.cceoevoineeen... 11
1. Axial section, collection 6A-4, YPM 21852. 2. Sagittal section, collection 19, YPM 21853.
3. Axial section, collection 7B-18, YPM 21854. 4. Axial section, collection 6A-4, YPM 21855.
5. Axial section, rounded and abraded specimen, collection 6-4C, YPM 21856. 6. Axial sec-

tion, collection 6A-4, YPM 21857.

17
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ta'n. Although both these localities were examined
and collected in detail, no additional specimens of P.
baker; were found. P. durhami Thompson and Miller
differs from P. leonardensis in having more regular and
more closely spaced septal folds and secondary de-
posits restricted to the axial region of the first four
and one-half volutions. P. leonardensis is smaller per
volution and is more elongate than P. skinneri Dun-
bar from Sonora although both species are closely sim-
ilar in many other features. P. kaerimizensis (Ozawa)
from Japan has more tapered poles.

P. leonardensis takes its name from Leonard Moun-
tain where the holotype was collected.

Occurrence.—P. leonardensis is widely distributed in
the lower 600 feet of the Leonard Formation in poorly
sorted calcarenites. Localities: 5-3, 5-5, 5-12A, 5-12B,
6-2, 6-6, 6A-7, 6A-8, 6A-12, 6A-17, 6A-19, 6B-23,
6B-40, 6C-1B, 6C-1C, 6C-3A, 6C-3X (float), 6D-2,
7-2A, 7-2B, 7A-3, loc. 9.

Holotype—~YPM 21862, from collection 5-12B, 380
feet above the base of the Leonard Formation on the
north side of Leonard Mountain.

Parafusulina spissisepta Ross
Plate 1, figures 4-7; plate 3, figures 1-4
Parafusulina spissisepta Ross, 1960a, Cushman Found.
Foram. Research, Contr., v. 11, p. 127, pl. 18, figs.
7-13.

Description—Fusiform tests commonly reach 11
mm. in length and 2.8 mm. in diameter in 6 volutions.

Proloculi in specimens examined are of medium size,
about 0.15 mm. outside diameter, and the first two to
three volutions are }ow and elongate. Succeeding volu-
tions have a marked increase in height, particularly
near the poles (Pl. 1, fig. 5). The shape of the test is
nearly constant after the first volution. The poles are
subacute.

The wall is composed of a tectum and a thin, finely
alveolar kerioetheca that tapers gradually toward the
poles. The septa are intensely folded into high, regu-
lar, open folds that extend to the top of the chambers.
Opposing folds of adjacent septa overlap and low
cuniculi are common in the outer volution.

The straight tunnel is of medium width in the first
three volutions; the tunnel angle is 20 to 30 degrees,
and gradually widens in later volutions where it may
reach 40 degrees. Secondary deposits coat the septal

folds in the axial region and adjacent to the tunnel
but these deposits are not extensive. False walls are
rare or lacking.

MEASUREMENTS OF
PARAFUSULINA SPISSISEPTA

YPM SPECIMENS

EXPLANATION OF PLATE 5
All figures X 10

Fics.

Volution 21820 21821 20658
0 06 .05 .08
1 12 09 15
Radius 2 15 14 30
vector 3 25 25 .50
(mm.) 4 40 40 .80
5 .55 60 1.15
6 .80 .80 1.50
7 1.10
1 20 25 70
2 40 40 1.25
Half 3 65 .70 2.00
length 4 1.00 1.20 2.80
(mm.) 5 1.70 1.90 4.10
6 2.60 2.90 5.60
7 410
1 1.7 28 45
2 2.6 29 42
Form 3 2.6 2.8 40
ratio 4 2.5 3.0 3.5
5 3.1 32 3.5
6 32 36 3.7
7 3.7
0 02 02 02
1 02 .02 02
Wall 2 .03 02 .03
thickness 3 .04 .03 04
(mm.) 4 06 05 06
5 .08 07 07
6 07 06 08
7 .08
1 20 20 30
2 20 25 25
Tunnel 3 25 25 35
angle 4 20 30 40
(*) 5 25 30 55¢7
6 40
7
Pace

1-8. Parafusulina leonardensis Ross n. sp., from members A and B, Leonard Formation, Leonard Moun-

tain and Lenox Hills

............................................................................................ 17

1, 6. Axial sections, collection 6C-3X, YPM 21858 and YPM 21863. 2. Axial section, collec-
tion 6B-40, YPM 21859. 3. Tangential section, collection 6B-40, YPM 21860, 4. Axial section,
collection 6C-3A, YPM 21861, 5. Axial section of holotype, collection 5-12B, YPM 21862. 7.
Sagittal section, collection 6B-40, YPM 21864. 8. Axial section, collection 5-3, YPM 21865.
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Remarks—Specimens of Parafusuling spissisepta
from the western part of the Glass Mountains com-
pare closely with the syntypes described from the
eastern part of the Glass Mountains. The amount of
secondary deposition on the septal folds tends to be
less although specimens from a few feet above the type
locality (Pl. 3, figs. 3, 4) also have fewer secondarily
thickened septa.

P. spissisepta is not closely similar to other described
primitive species of Parafusulina. It differs from P.
lconardensis Ross n. sp. and P. allisonensis Ross in
having compact early volutions and a different shape.
P. bakeri Dunbar and Skinner has less tightly coiled
carly volutions and a different shape and septal fold-
ing, and P. nancei Thompson and Miller from northern
South America is more elongate and has a different dis-
tribution of secondary deposits. P. spissisepia has a
similar shape to Schwagerina aculeata Thompson and
Hazzard from the Bird Spring Formation of southern
California but differs from that species in possessing
low cuniculi and more regularly folded septa.

Occurrence—Parafusulina spissisepta is most com-
mon in the complex lenses of poorly sorted calcarenite
that form most of the first to fourth limestone mem-
bers of the Leonard Formation as designated by P.
B. King (1931, 1937) at Dugout Mountain and in the
Lenox Hills. Its stratigraphic range there is at least
150 feet. Localities: 6-4A, 6A-34, 6C-1C, 6D-2, 7-2B,
locality 7, USNM locality 714u. Type locality is in
the Hess fossil bed in the eastern part of the Glass
Mountains.

MISCELLANEOUS COLLECTING LOCALITIES
Lenox Hills Formation

1. Top of northeastern knoll of Leonard Mountain,
0.8 mile NNE of BM 5860. (YPM collection
6683-75). Schwagerina sp. A, Paraschwagerina
sp. A.

Leonard Formation

2. Southwest end of Dugout Mountain, 0.4 mile N
83° W of Section 7B, base of member A. (YPM
collection 6683-14). Schwagerina dugoutensis.

3. Loose specimens just below basal limestone of the
Leonard Formation on a shaly slope of the Lenox
Hills Formation, 0.2 mile SW of the summit of

10.

11

12.

14.

Dugout Mountain. (YPM collection 6683-18).
Schwagerina hawkinsi, S. diversiformis Dunbar
and Skinner.

West of Section 7B about 0.8 mile, loose speci-
mens at the top of a tightly folded anticline in the
Gaptank Formation. (YPM collection 6683-24).
Schwagerina guembeli, S. hessensis?

Slump block, north end of the Lenox Hills, 0.5
mile S 30° W of Hill 5021. (YPM 6683-25).
Schwagerina dugoutensis, S. hessensis.

50 feet below top of member A, 0.9 mile, N 40° E
of the summit of Dugout Mountain. (YPM col-
lection 6683-72). Parafusulina allisonensis.
Northwest end of the main escarpment of the
eastern Glass Mountains opposite the center of
the Hess Ranch horst, bed 7 of P. B. King’s
(1931) measured Section 22. (YPM collection
6683-82). Schwagerina crassitectoria, S. guembeli,
S. hessensis?

20 feet above the base of member A, 0.5 mile
north of Section 6A, Lenox Hills. (YPM collec-
tion 6683-83). Schwagerina hessensis, Monodiexo-
dina linearis.

25 feet above base of member B, above Section
6A, Lenox Hills. (YPM collection 8863-84).
Parafusulina leonardensis.

65 to 100 feet above the base of the Leonard For-
mation, 0.8 mile west of Iron Mountain (Hill
5420). (YPM collection 6683-10-15 and 10-16).

Parafusulina leonardensis, Schwagerina hessensis.

0.9 mile N 70° W of Hill 5816, on the northern
flank of the Hess Ranch horst, just above the
basal limestone ledge of the Leonard Formation.
(YPM collection 6753-9). Schwagerina guembeli.

15 feet above the base of member B, 0.3 mile S
42° W of Hill 5021, northern part of the Lenox
Hills. (YPM collection 6527-7). Schubertelia

muellerriedi.

. 1.8 miles NW of Wolf Camp Hills, 150 feet above

the base of the Hess fossil bed. (Dunbar collec-
tion 7-5-3, 1950). Parafusulina spissisepta.

100 feet below top of Leonard Formation at Split
Tank, 1.7 miles N 50° E of the Old Word Ranch

EXPLANATION OF PLATE 6

Pace

3. Sagittal section,

Fics.
1-7. Parafusulina durhami Thompson and Miller, member C. Leonard Formation, Leonard Mountain
ANd SPLt Tank, X 10 et ettt ettt s et ea e st s e s et seesraterans 15
1, 2, 7. Axial sections, collection 5-30, YPM 21866, 21867, and 21872.
collection 14, YPM 21868. 4. Tangential section, collection 14, YPM 21869. 5, 6. Axial sec-
tions, collection 14, YPM 21870 and 21871.
8,9.

north part of Lenox Hills

Schubertella muellerriedi Thompson and Miller, basal limestone of member B, Leonard Formation,

8. Axial section of mature specimen, collection 12, YPM 21873, X 25. 9. Axial section of an
immature specimen, collection 12, YPM 21874, X 50.
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house. (Dunbar collection 7-23-1, 1941). Para-
fusulina durhami.

15. Loose specimens of covered slope below the base
of the Leonard Formation, 0.9 miles west of BM
5860, Leonard Mountain. (YPM collection 6683-
11-7X). Schwagerina hawkinsi, S. dugoutensis?,
Parafusulina allisonensis? Triticites spp.

16. Top of Leonard Mountain at the base of small
knob topped by BM 5860. (YPM 6683-12-19).
Parafusulina leonardensis.

17. 40 to 100 feet below top of the Leonard Forma-
tion, 0.4 mile south of Hill 4910 at Clay Slide,
about 2.5 miles west of Iron Mountain. (Dunbar
collection 11-6-6, 1949). Parafusulina durhami.

18. Near top of basal conglomeratic limestone of
member A, 0.3 mile S 42° W of Hill 5021, north-
ern part of the Lenox Hills. (Dunbar collection
7-1-2, 1950). Schwagerina hessensis.

19. 5 to 15 feet above bed 4 of Section 6A, near the
center of the Lenox Hills. (Dunbar collection
7-21-1, 1941). Schwagerina hawkinsi.

U.S.N.M. 714u. Near the top of the lowest limestone
bed of member B, 0.35 mile, N 60° E of Hill 4801
at the southern end of the Lenox Hills, Parafusu-
lina spissisepta.

USNM. 718p. Top of the conglomeratic lime-
stone ledge at the base of member A, probably
the same bed as bed 4 of Section 6B. Parafusu-
lina leonardensis.
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