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INTRODUCTION 

Few families among the Foraminifera contain genera 
as poorly known as are several of the genera belonging 
to the family Heterohelicidae, particularly the type 
genus of the family, H eterohelix. A restudy of the 
more primitive genera of the Heterohelicidae has 
shown some errors in previous interpretations of their 
morphology and suggests that there may be a different 
phylogenetic relationship than that hitherto proposed. 

The type genus H eterohelix, described by Ehrenberg 
(1843, p. 429) was first illustrated (1854, pI. 32, I, 
figs. 13-14, 11, fig. 25) by drawings of specimens 
mounted in balsam. While showing the internal struc-
ture, this method obscures surficial features and ren-
ders difficult comparison with free material. Thus for 
more than a century the type genus of the family has 
been based on inadequately illustrated material and 
all later references to this genus have merely 
Ehrenberg's original drawings. A new species of 
Heterohelix is here described, from the Texas Upper 
Cretaceous. 

Although early planispiral stages have been men-
tioned in several genera, they have seldom been figured. 
The genus Gumbelina has often been described as 
having a coiled early portion in the microspheric gen-
eration, but this feature is here illustrated for the first 
time in the genotype species. 

Coiling is also demonstrated in the microspheric gen-
eration of Ventilabrella, for comparison with the early 
coils found in the associated species of H eterohelix and 
Gumbelina. 

The genus Eouvigerina was defined as having a 
basal coil, but a restudy of the genotype species Eo-
uvigerina americana Cushman (1926, p. 4) as well as 
numerous other species has proved this assumption er-
roneous, and the generic description is emended. E 0-

uvigerina is found to be biserial throughout with the 
final one or two chambers tending to become central 
and uniserially arranged. This emended description 
removes the distinctions upon which the genus Zea-
uvigerina Finlay was based, and the latter name be-
comes a junior synonym. 

RELATIONSHIPS IN THE HETEROHELICIDAE 

It must be clearly evident that the construction of 
any phylogenetic series must take into consideration 
the geological occurrence of genera and species and in 
addition, the morphology of the latter, if such "phyl-
ogeny" is to be anything more than superficial. Also, 
much more attention must be paid to a study of the 
very fine material in samples if we are to eventually 

increase our knowledge of the distribution in time of 
many of the genera of the Foraminifera. Many early 
speCies of the various genera are quite small and easily 
overlooked and the young or immature specimens of 
other species, which may shed light on their morphol-
ogy, are also to be found in the smaller fractions. 

The phylogenetic development of the Heterohelici-
dae, as often expressed in publications, is at variance 
with the geologic occurrence of many genera and needs 
reVISIon. 

The family Heterohelicidae as described by Cush-
man (1948, p. 252) was derived from a planispiral 
ancestry. He stated that this planispiral feature is re-
tained in the early stages of all of the most primitive 
genera, at least in the microspheric generation. Cush-
man's diagram (op. cit., pI. 21) showing relationships 
of the genera of the Heterohelicidae, regards H etero-
helix as the origin of the family and evidently the most 
primitive member as it appears at the base of the 
"phylogenetic" tree. From H eterohelix Cushman de-
rived a host of genera, including Gumbelina, Eouviger-
ina, Bolivinopsis, Plectofrondicularia etc., with Gum -
belitria being derived from Gumbelina However 
Gumbelina, Gumbelitria, Gumbelitriella 
ina all occur abundantly in American Lower Cretaceous 
strata much earlier than does their "ancestor" H etero-
helix, which first appears in late Cretaceous time. 
Thus, the "most primitive" member of the family 
seems restricted to the late Cretaceous, although some 
of its "descendents" (Gumbelina) occurred as early as 
the] urassic. 

Gumbelina has been described by Cushman (1948 
p. 254) as having the early chambers planispirall; 
coiled, at least in the microspheric generation. Al-
though a very few species have been figured showing 
this early coiled stage, this feature has never been ' 
demonstra ted in the genotype species. Loetterle (1937 
p. 33) described both Gumbelina globulosa 
berg) and G. plummerae Loetterle as being coiled in 
the earliest stages, but he figured no coiled specimens. 
Material collected recently by the writer contained G. 
globulosa showing a coil in the microspheric generation 
and specimens of both forms are figured on plate 12 

' 
A coiled stage was also shown in Gumbelina paucis-

triata Albritton, from the Lower Cretaceous of the 
Malone Mountains, Texas (Neocomian) and this is 
apparently the earliest species of the genus in which 
it has been noted. Many of the other early species do 
not show this coil in either the megalospheric or micro-
spheric generations. Thus the genus cannot be de-
cribed, without qualification, as "planispiral, at least 



FOR FORAMINIFERAL RESEARCH 107 

in the microspheric form," because many of the species 
do not have a planispiral stage in either generation. 

Furthermore, Gumbelitria, Gumbelitriella, Eouvig-
erina, and Gumbelina (with the exception of G. pauci-
striata Albritton, noted above) all occurring in the 
Lower Cretaceous, have no coil in their early stages in 
the microspheric generation although they are cer-
tainly primitive forms. Eouvigerina not only lacks an 
early coil, but very probably is not even very closely 
related to Heterohelix, Gumbelina etc., and perhaps 
should even be placed in a different family, as it has 
neither the early coil, the inflated and globular cham-
bers, nor the la·rge prominent characteristic of 
the family. 

In general, the early coiling is quite rare among the 
Heterohelicidae, being found only in the less abundant 
microspheric forms of only a small percentage of the 
species of a very few of the genera. 

SYSTEMATIC DESCRIPTIONS 

Genus Heterohelix Ehrenberg, 1843 
Genotype: Spiropletta americana Ehrenberg = H et-

erohelix americana (Ehrenberg): Monotypic, lecto-
type (Mikrogeologie, pI. 32, II, fig. 25) designated 
by Cushman, Contr. Cushman Lab. Foram. Res. 
Vol. 3, p. 190. 

Heterohelix EHRENBERG, 1843, Abh. k. Akad. Wiss. 
Berlin Phys.-Math. CI., 1841, pp. 366, 398, 429; 
CUSHMAN, 1927, Contr. Cushman Lab. Foram. Res. 
Vol. 3, p. 59; 1927, Contr. Cushman Lab. Foram. 
Res. Vol. 3, p. 190; 1927, Jour. Paleon. Vol. 1, p. 214, 
pI. 34, figs . 13-l4, pI. 36, fig. 25; 1928; Cushman Lab. 
Foram. Res. Spec. Pub. 1, p. 229, pI. 33, fig. 1; 1933, 
Cushman Lab. Foram. Res. Spec. Pub. 5, pI. 26, fig . 
1; 1940, Foraminifera, their classification and eco-
nomic use, 3d ed. p. 231, pI. 21, fig. 1, key pI. 26, 
fig. 1; 1946, U. S. Geol. Surv. Prof. Paper 206, p. 
101, pI. 44, fig. 3; 1948, Foraminifera, their classifi-
cation and economic use, 4 ed., p. 253, pI. 21, fig. 1, 
key pI. 26, fig. 1; GALLOWAY, 1933, A manual of 
Foraminifera, p. 345, pI. 31, fig. 10. 

Spiroplecta EHRENBERG, 1844, Bericht K. preuss. Akad. 
Wiss. Berlin, p. 75; 1854, Mikrogeologie, pI. 32, I, 
figs. 13-l4, pI. 32, II, fig. 25; SCHUBERT, 1902, Verh. 
k. k. geol. Reichs., Wien, p. 81. 
Original description by Ehrenberg (1843, p. 429): 

"302 T . [Textilarial americana, parva, saepius micros., 
celerius dilatata laevis, cellulis primis globosis 0 / 300 
lineae 1.), dein ova tis, summis in papillam superiorem 
externam productis subaculea tis. 

Cellulae primae nonnullis spi rales. Tales formae for-
san proprio generi addicendae sunt: Heterohelix." 

R emarks-Ehrenberg evidently considered two dif-
ferent generic forms in the above description, Texti-
laria americana (= Gumbelina americana) and Het-
erohelix, which was defined without naming a species. 

A year later (1844, p. 75) Ehrenberg abandoned the 
name H eterohelix and proposed Spiroplecta naming the 
first species S. americana, a form with a spiral early 
portion and later b:serial stage, stating that it was re-
lated to Textilaria americana. Spiroplecta is thus a 
junior synonym of Heterohelix. These forms were later 
figured by Ehrenberg 0854, pI. 32, I figs. l3-14, II, 
fig. 25) and designated as Spiroplecta americana with 
the added note in parenthesis (Heterohelix 1843 S. 
429). In addition Textilaria americana 0843, S. 398, 
429) was also figured (PI. 32, I , fig. 4a) thus showing 
definitely that in 1843 Ehrenberg was concerned with 
two genera in his original description and that the 
correct genotype designation should be Spiroplecta 
americana, the first and only species assigned to the 
genus, and not T extilaria americana, which is not con-
specific and was not so considered by Ehrenberg. 

H eterohelix americana (Ehrenberg) was listed by 
Wickenden (1945 , p. 42) from the Boyne member of 
the Vermilion River formation of Canada . However in 
a recent personal communication to the writer, Wick-
enden stated that the Canadian form represents a new 
species and is not H. americana. Nevertheless, this 
occurrence is the only additional published record of 
the genus since Ehrenberg's original description. 

In the upper Cretaceous rocks of Texas, especially 
in beds of Navarro age the writer has found H etero-
helix to be an abundant foraminifer. Hundreds of 
specimens can be selected from many samples, although 
the genus has not been noted in sediments below the 
Navarro. 

The genotype species was described from the Upper 
Missouri and Mississippi regions, U. S. A. No topo-
type material has been available to the writer as the 
locality is so vaguely described by Ehrenberg that it 
would be impossible to locate the exact type area. 

Heterohelix navarroensis Loeblich , n . sp. 
Plate 12, figures l-3b; Text figure 1 

Test minute and sub triangular in side view, the bi-
serial portion flaring widely from the tiny planispiral 
coil, periphery broadly rounded; the five to six cham-
bers of the coil are low and not much inflated, the 
later 6 to 11 biserially arranged chambers increasing 
rapidly in height so that later ones are inflated and 
subglobular; su tures distinct, straight, somewhat 
oblique, depressed ; wall calcareous, hyaline, surface 
faintly striate, finely perforate; aperture a low arch at 
the inner margin of the final chamber, sometimes with 
a slight lip. 

Length of holotype 0.23 mm, greatest breadth of 
coil 0.04 mm, greatest breadth of biserial portion 0.13 
mm, greates t thickness 0.05 mm. Other specimens 
range between 0.13 and 0.29 mm in length. 

Remarks-In an attempt to duplicate Ehrenberg's 
conditions of observation, specimens of the present 
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species were mounted in balsam and drawn with a 
camera lucida. One is shown in text figure 2 and a 
copy of Ehrenberg's Plate 32, II, figure 25, is repro-
duced for comparison in text figure 1. This is the spec-
imen designated as "genotype" by Cushman (1927 a, 
p. 190). A striking difference is apparent in the pat-
tern of the ornamentation. Ehrenberg's illustration of 
H. americana shows faint vertical striae crossing the 
chambers, with occasional pores, but the Texas speci-
mens show broadly curved striae, generally paralleling 
the upper surface of the chambers. In addition the 
early coil in H. americana is much more lobulate, the 
early biserial chambers are much more nearly globular 
and the aperture is much less prominent than in H. 
navarroensts . 

The present species may possibly be conspecific with 
H. americana, if Ehrenberg's drawings should later be 

EXPLANATION OF TEXT FIGURES 1 - 2 
FIGS. 

1. H eterohelix americana (Ehrenberg). Lectotype 
mounted in balsam and viewed with transmitted 
light. The parallel vertical striae and small pores can 
be seen. (After Ehrenberg, 1854 PI. 32, II, fig. 25) 

2. H eterohelix navarroensis Loeblich, n. sp. Paratype 
(USNM P. 32c) mounted in balsam and viewed 
with transmitted light for comparison with Ehren-
berg's illustration. Early chambers are filled with 
mineral matter and are not transparent. The test 
tapers rapidly, the final pair of chambers shows 
curved striae paralleling the upper chamber sur-
face and the large aperture is also visible. X 218. 

proved inaccurate, as the two are of approximately the 
same size and outline. However, it is difficult to com-
pare abundant free specimens with diagramatic illus-
trations and with a meager description. Ehrenberg's 
types have not been available for study and because of 
the very generalized horizon and locality data no topo-
type material could be collected. For these reasons, the 
writer feels it reasonable to consider as new the pres-
ent species, unless and until a study of Ehrenberg's 
original material proves otherwise. 

Types and occurrence-Holotype (USNM P. 33), 
figured paratypes (USNM P. 32a-c) and unfigured 

paratypes (USNM P. 37) from the Navarro (Kemp 
clay) in a pit of the Seguin Tile and Brick Company 
at McQueeney, Guadalupe County, Texas. From the 
type sample, 6 to 8 feet above the base of the pit, 329 
specimens were examined. H eterohelix navarroensis is 
also common in the basal Navarro strata exposed in a 
steep slope on the right bank of Onion Creek just east 
of the bridge (known as Jones Crossing) on the Austin-
Bastrop highway, Travis County, Texas. All material 
collected by the writer. 

Genus Giimbelina Egger, 1899 

Genotype: Textularia globulosa Ehrenberg. Subse-
quent designation by Cushman, Contr. Cushman 
Lab. Foram. Research, vol. 3, p. 190. 

Giimbelina globulosa (Ehrenberg) 

Plate 12, figures 4, 5 

Textilaria globulosa EHRENBERG, 1834, K. preuss. Akad. 
Wiss. Berlin Abh., p. 135, pI. 4, fig. 4 B. 

Gumbelina globulosa (Ehrenberg) EGGER, 1899, K. 
bayer. Akad.Wiss. Mat.-naturh. Abt., Abh. Kl. 2, 
Vol. 21, pt. 1, p. 32, pI. 14, fig. 43. 

Test small, flaring, periphery broadly rounded; up to 
14 biserially arranged chambers in the megalospheric 
form, the microspheric form possessing an extremely 
tiny initial coil of about five chambers, followed by 11 
to 12 biserially arranged chambers which increase rap-
idly in size and degree of inflation, final pair of cham-
bers occupying 2/5 to 1/2 the length of the test; su-
tures distinct, depressed, straight, ranging from slightly 
oblique to nearly horizontal; wall calcareous, hyaline, 
finely perforate; aperture a high arch at the inner mar-
gin of the final chamber, bordered above by a distinct 
rim of clear shell material. 

Length of figured megalospheric hypotype 0.47 mm, 
greatest breadth 0.26 mm, greatest thickness 0.23 mm. 
Length of figured microspheric hypotype 0.39 mm, 
greatest breadth of coil 0.05 mm, greatest breadth of 
biserial stage 0.23 mm. Other specimens vary between 
0.36 and 0.47 mm in length. 

Remarks-Although Gumbelina is mentioned fre-
quently in the literature as being planispiral in its 
early stage, few figures have previously been published 
illustrating this character. Specimens of both the mi-
crospheric and megalospheric generations are here fig-
ured to demonstrate this feature and to serve for com-
parison with the associated and much smaller H etero-
helix navarroensis. 

Types and occurrence-Figured hypotypes (USNl'v1 
P. 34a-b), and unfigured hypotypes (USNM P. 38) 
from the Navarro (Kemp clay), 6 to 8 feet above the 
base of the pit of the Seguin Tile and Brick Company 
at McQueeney, Guadalupe County, Texas. 
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Genus Ventilabrella Cushman, 1928 
Ventilabrella earseyi Plummer 

Plate 12, figures 6-8 

Ventilabrella carseyi PLUMMER, 1931, Univ. T exas 
Bull. 3101, pp. 178-179, pI. 9, figs. 7-9; CUSHMAN, 
1946, U. S. Geol. Surv. Prof. Paper 206, p. 112, pI. 
48, figs . 1-5. 
Test small, subtriangular in side view, periphery 

rounded; early portion of microspheric form consisting 
of about five planispirally arranged chambers, later bi-
serial, megalospheric generation biserial throughout, a 
few of the megalospher:c forms having the final cham-
bers irregularly arranged in the plane of biseriality, the 
irregular portion usually having only three chambers 
across, chambers low in the coil and early biserial por-
tion, rapidly increasing in height, later chambers in-
flated and globular; sutures distinct and incised; wall 
calcareous, hyaline, surface finely striate; aperture a 
broad opening at the inner margin of the final cham-
ber of the biserial portion, sometimes with supplemen-
tary apertures on the opposite side of the later chambers. 

Length of figured microspheric hypotype 0.42 mm, 
breadth of coil 0.04 mm, breadth of biserial stage 0.27 
mm. Length of figured megalospheric biserial hypotype 
0.36 mm, breadth 0.26 mm. Length of figured megalo-
spheric hypotype showing three chambers across the 
top 0.55 mm, breadth 0.31 mm. Other specimens vary 
from 0.31 to 0.55 mm in length. 

R emarks-This species was well described by Plum-
mer, who described and figured the microspheric coil. 
Plummer noted that no microspheric form progressed 
beyond the biserial stage and this has been supported 
by the present investigation of the species. The micro-
spheric form of this species is quite rare, in samples 
studied by the writer, as are also the megalospheric 
forms that progress beyond the biserial stage. 

T ypes and occurrence-Figured hypotypes (USNM 
P. 35a-c) and unfigured hypotypes (USNM P. 39) 
from the Navarro (Kemp clay), 6 to 8 feet above the 
base of the pit of the Seguin Tile and Brick Company 
at McQueeney, Guadalupe County, Texas. 

Genus Eouvigerina Cushman, 1926 

Genotype : Eouvigerina americana Cushman, ContT. 
Cushman Lab. Foram. Res. Vol. 2, pp. 4-5, pI. 1, 
fig. la-c. Original designation. 

Sagrina (part) of au thors. 
Zeauvigerina FINLAY, 1939, Trans. Roy. Soc. New Zea-

land Vol. 68, p. 541. 
Test free, elongate, chambers biserial with later 

chambers becoming less closely appressed and tending 
toward a uniserial development ; sutures constricted; 
wall calcareous, hyaline; aperture terminal, rounded, 
produced on a slight neck, occasionally with a phialine 
lip. 

R emarks-A restudy of the holotype of the genotype 
species (here refigured on plate 12, figure 9) and all 
para types and hypotypes in the National Collections 
has shown the species to be biserial in the early stages 
and not coiled as stated in the original description. 
Under certain lighting the inner margin of the third 
chamber from the base of the holotype shows a dis-
tinct highlight which may have been mistaken for an 
additional chamber and the center of the "coil" of 
Cushman's type figure. When dampened with glycer-
ine, the true character is shown, with the early devel-
opment completely biserial. 

The biserial character is also shown in an early un-
ornamented species, Eouvigerina laxistoma Loeblich 
and Tappan, from the Texas Lower Cretaceous (Weno, 
Paw Paw, Main Street and Grayson formations) . If 
the genus did have a coiled ancestry and if the theory 
of recapitulation can be followed then the ea rly coiling 
should be most evident in the ontogeny of the earliest 

In E. laxistoma, a smooth, unornamented spe-
cies, with no ridges or other concealing fea tures, there 
is absolutely no suggestion of a coil in any of the many 
specimens found at four different stratigraphic levels. 
The terminal chamber also shows a tendency toward 
uniseriality. 

The development of the ea rl y portion of E. gracilis 
Cushman, associated with the genotype species in the 
Taylor marl of Texas, was described as "obscure but 
the test for the most part made up of biserial cham-
bers." The gradual increase in chamber size shown in 
the original figure suggests that this form is biserial 
throughout. Re-examination of the types supports this 
conclusion. This species also shows a tendency toward 
an irregular uniserial character and brings to mind the 
intermediate cuneate segments found in the gradation 
from biserial to uniserial arms in the Crinoidea. The 
later chambers of E. gracilis are cuneate in shape with 
the thicker part of the wedge alternating from one side 
to the other, but the last chambers do not touch the 
previous chamber on the same side as would be the 
case in truly biserial chambers. Although certain spec-
imens of this and other species can be found in which 
the terminal chamber is somewhat out of the original 
plane of symmetry, this feature is quite variable and 
does not seem sufficiently regular as to indicate a tri-
serial development. 

In other species described by Cushman the early 
chambers are either described as biserial or as indis-
tinct, but development "mostly biserial" (E. aculeata 
Cushman, E. austinana Cushman, E. excavata Cush-
man and E. hispida Cushman). No coil is shown in 
figures of E. aspera (Marsson) or its va rieties, E. 
major Brotzen or E. stormi Brotzen. 

Inasmuch as the genotype species, as well as E. exca-
vata Cushman (from the Paleocene Midway formation, 
and thus the youngest species yet referred to E ouvig-
erina) also show only biserial or irregularly uniserial 
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development and no definite triserial stage, it is con-
sidered advisable to redefine the genus and thus lessen 
the confusion as to the true generic characters. 

This redefinition of Eouvigerina places ' the name 
Zeauvigerina Finlay in synonomy. Finlay's (1939, p. 
541) type description states, "genus similar to Eou-
vigerina in size, biserial arrangement of most chambers 
and spout-like uvigerine aperture, but differing in first 
and last stages. The early chambers show not the 
slightest trace, even in the microspheric form, of spiro-
plectine coiling; the final chambers have no tendency 
to become irregularly triserial, the whole test being 
regularly bolivine throughout." The emended decrip-
tion of Eouvigerina removes the distinctions mentioned 
by Finlay and the name Zeauvigerina Finlay thus be-
comes a junior synonym. 

Eouvigerina americana Cushman 

Plate 12, figure 9 

Eouvigerina americana CUSHMAN, 1926, Contr. Cush-
man Lab. Foram. Res. Vol. 2, p. 4, pI. 1, fig. la-c. 
Test free, tiny, elongate, chambers biserially ar-

ranged, early chambers low, later chambers much 
higher and becoming very angular in outline with a 
pronounced ridge slightly below the mid portion of 
each of the later chambers, chambers becoming loosely 
biserial as added, final chambers tend to become nearly 
central in position; sutures constricted; wall calcareous, 
hyaline, surface smooth, ornamented only by the angu-
lar ridges that cross the chambers; aperture terminal, 
rounded, produced on a slight neck, with a phialine 
lip present in some specimens. 

Remarks-Cushman (1926, p. 4) describes this spe-
cies, the genotype species of Eouvigerina, as being 
coiled in the early stages, at least in the microspheric 
form. A close examination of all specimens referred 
to this species by Cushman has failed to produce a 
single form showing this "coiled stage," and all speci-
mens examined are definitely biserial in the early por-
tion. Cushman also described this form as having the 
final chambers irregularly triserial. However the cham-
bers appear to be merely tending toward an irregular 
uniserial arrangement and in most specimens the final 
chamber becomes nearly central in position. 

Types and occurrence-Holotype (Cushman ColI. 
4986) and unfigured paratypes (Cushman ColI. 4987) 
from the Taylor marl in a clay pit of the Dallas Brick 
Company, 1/2 mile west of Mesquite, Texas. 
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