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91. THE DEVELOPMENT OF HANTKENINA IN THE 
CRETACEOUS WITH A DESCRIPTION OF A  

NEW SPECIES  

By JOSEPH A. CUSHMAN and R. T. D. WICKENDEN*  

Peculiar specimens with spinose projections have been known 
for some time from the Cretaceous of Europe, and have been re-
ferred to Siderolina. The Eocene specimens frequently referred 
to HSiderolina kochi Hantken" belong to the genus Hantkenina 
known to occur in the Upper Eocene and the lowest Oligocene of 
Europe and North and South America. Of the Cretaceous speci-
mens referred to "Siderolina cenomana Schacko", little has been 
known. Through the discovery of similar specimens in the Cre-
taceous of southern Manitoba durihg the work of the junior 
author, an excellent series of specimens has been available for 
detailed studies. The species is a small one, but by persistent 
effort more than fifty specimens have been found in this mate-
rial. 

A study of this series and comparison with the figures given 
by Schacko and Egger make it clear that at least two Cretaceous 
species are present. Schacko's speCies is from the Cenomanian, 
and has a very similar early development to the later Cretaceous 
species. In some respects it is a more primitive one. There are 
four chambers in each coil, while the later Cretaceous one has 
but three. The final chamber in the Cenomanian species loses 
the tubular extension, and becomes more or less globular. 

Hantkenina has been derived, at least theoretically, from a 
coiled, planispiral form as has also Heterohelix and the more 
specialized genera of the ,Heterohelicidae. This relationship is 
borne out by thl;'! occurrence of these species of Hantkenina in 
the Cretaceous and in the Canadian material accompanied by 
Heterohelix americana (Ehrenberg). 

So far as can be made out, the tubular extensions in these 
Cretaceous forms are not closed at the outer end although this 
may be due to breakage. However, those covered by later cham-
bers are apparently not closed, and it can hardly be possible that 
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these have suffered breakage as they are protected by the wall 
of the outer chamber. 

Descriptions of the two Cretaceous species follow: 

HANTKENINA CENOlllANA (Schacko) 
Plate 6, figures 1-3 

Side;/"ol-ina cenomana SCHACKO, Arch. Ver. Freunde Nat. Mecklenburg, 
vol. 50, 1896, p. 161, pI. 4, figs. 3-5. 

Test small, planispiral, involute; chambers four in the last-
formed coil, globular in the early stages, drawn out into long 
tubular processes, the final chamber globular and lacking a tubu-
lar process; wall calcareous, smooth, finely perforate; aperture 
a low arch at the base of the last-formed chamber in the median 
line. Diameter about 0.25 mm. in largest specimen figured. 

This species occurs in the Cenomanian of Moltzow, Germany. 
Egger figures a specimen from the Senonian of southern Ger-
many which he referred to Siderolina cenomana. It is not the 
same as the specimens that Schacko had, and it may be closely 
related to the Canadian species since it occurs in material of al-
most the same age. However, Egger's figure is inconclusive as 
it lacks essential details. 

HAN'fKENINA MUJ.TlSPlNATA Cushman and Wickenden, n. !!p. 

Plate 6, figures. 4-6 

Test planispiral in general, the adult chambers sometimes 
slightly out of alignment, earlier chambers globular but very 
early developing a distal tubular extension, in general in a radial 
position, later chambers polyhedral and with as many as five 
tubular processes, three chambers making up each coil; su-
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OF PLATE 6 

PIGS. 1-3. Hantkenina cenMnana (Schacko). (After type figures.)  
FIGS. 4-6. Hantkenina multi. Cushman and Wickenden, n. sp. Figs.  

4 a-c, Young. X 200. Figs. 5 a-d, IIolotype. X 140. Fig. 6, 
X 120. Shows adult chamber with five processes. 

FIG. 7. Thuram:mina phasela Moreman. X 50. 
FIG. 8. Thuram7nina irregulari8 Moreman. X 50. 
FIG. 9. Lagena.mmina sUIla. Moreman. X 50. 
FIG. 10. Lagenammina sphae?'Wa Moreman. X 50. 
FIG. 11. Raibosamrnina. mica Moreman. X 50. 

Figures drawn by Margaret S. Moore. 
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tures fairly distinct, slightly depressed; wall smooth, calcareotts, 
thick, finely perforate; aperture a low arched opening at the 
base of the chamber, in the earlier stages in the median lin,e: but 
in the adult'extending outward to the umbilical area at least on 
one side, with a thin lip over the opening. Length of adult about 
0.24 mm.; thickness at umbilicus 0.09 mm.; at periphery of last 
chamber 0.18 mm. i 

Holotype.-From N. E. %, Section 11, T. 6 N.; R. 8 W. of 
principal Meridian on North bank of Boyne River, southern 
Manitoba. Holotype: in collection of National Museum of Can-
ada, Ottawa. Paratypes in the collection of the Cushman Lab-
oratory for Foraminiferal Research, Sharon, Mass. 

With the help of the figures, the following definite stages may 
be made out: l . . 

N epwnic.-PrQloculum globular, nearly or quite spherical fol-
lowed by at least two chambers of a similar form and nearly 
equal size. 

Neanic.-The next succeeding chamber becoming elongate in a 
radial direction, bluntly pointed but apparently without a definite, 
tubular process, succeeding chambers carrying this structur,e to 
a constantly higher degree until the chamber is longer than 
broad, constricted 'toward the proximal end and expanded in the 
middle, thence tapering distally into a comparatively large tubu-
lar extension. , 

Ephebic.-The form keeps to the general planispiral develop-
ment, but the chambers become much expanded, greatly broad-
ened at right to the axis of coiling and irregularly'poly-
hedral, a tubular projection developed from each of the angles 
with five as the maximum seen in the series of specimens studied. 

Gerontic.-A very few of the largest specimens show in ir-
regularity of the chamber somewhat greater than in the ordin-
ary adults, and may perhaps represent a gerontic character. 
One of the largest specimens shows an actual reduction of the 
processes to three in the last-formed chamber after having at-
tained an with five processes. 

The species bas also occurred at several other localities in 
Manitoba. The "Chalk" was called the Cheval fo'rmation by 
McLean in 1916. Earlier writers have referred this formation 
to the Niobrara. There are very few megafossils in the forma-
tion, and none of these are good index fossils. The microfauna 
may be compared with the Taylor formation of Texas and the 
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fauna described by Ehrenberg in his Mikrogeologie, 1854, which 
was probably from the Niobrara Chalk ,on the Missouri River. 
As numerous' species of this fauna are known from the Gulf 
Series of Texas, it is to be expected that Hantkenina, multispin-
ata will later be found in that region. 

The northernmost occurrence is in a band of calcareous shale 
on the south bank of the Vermillion River, 1/2 mile above the 
crossing of the trail into the Riding Mountain Forest Reserve. 
This occurrence occupies about the same stratigraphic position 
as the "Chalk" 150 miles further south. range is limited to 
these beds, as no specimens were found from any other forma-
tion in the Prairie Provinces. 

92. NOTES ON EARLY PALAEOZOIC FORAMINIFERA 

By JOSEPH A. 

A paper by W. L. Moreman in the of Paleontology 
(vol. 4, No.1, March 1930, pp. 42-59, pIs. 5-7) entitled: "Are-
naceous Foraminifera from Ordovician and Silurian Lime-
stones of Oklahoma" is of unusual interest.' Various forms have 
been described from early Palaeozoic strata, but for the most 
part these are referred to genera which known to be cal-
careous, perforate types and secreted by the',animal itself. The 

If" " :figures of these early forms are in some c;,a'ses very inaccurate, 
for example, the so-called "Orbulinas" of 
Matthew from the Cambrian, which as having the 
surface characters of these genera, are pj'Qbably nothing but 
minute phosphatic nodules without so far as the 
specimens. I have seen named by show. Some of the 
other specimens from the Silurian to Lagena, etc., may 
as appropriately belong to such forms as Proteonina, etc. 

The forms described by Chapman froOm'the Devonian of New 
South Wales (Proc. Linn. Soc. New South, Wales, vol. 43, 1918, 
pp.' 385-391, pIs. 39-41) are referred to 'the'. genera Psammo-
sphaera, Valvulina, and Pulvinulina. l 

The :figures of all of these seem to indicate that the wall may 
be agglutinated, and even the "Pulvinulina" is described as hav-
ing "a :finely granulate shell-wall" in the present state. Chapman 
notes that Terquem's specimens from the Devonian were all 


