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NoTE ON SPECIES FOUND AT KERIMBA, RECORDED BY D'ORBIGNY IN 1826
FROM MADAGASCAR AND MAURITIUS.

AS we took occasion to observe in the Introduction, in examining the Kerimba
material we have been dealing with what is virtually an untouched area, and 1t gains an
added interest from its comparative proximity to Madagascar and the other islands in
the Indian Ocean which supplied d’Orbigny with many forms recorded 1 his ¢ Tableau
Méthodique de la Classe des Céphalopodes’*, which, as Messrs. Parker, Jones, and
Brady have observed, “ with all its faults, and they are neither few nor small, must be
regarded as the alphabet of the nomenclature of the Foraminifera™+. D’Orbigny
examined shore-sands from Madagascar, given to him by the geologist of La Rochelle,
Fleuriau de Bellevue, from Mauritius (Ile de France), and similar material from other
islands of that group, brought to him by MM. Quoy, Gaimard, and Gaudichaud, the
scientific staff that accompanied de Freycinet on his journey round the world, and by
M. Lesson, Doctor and Naturalist to the Expedition of Duperrey, all ‘of whose names he

* ¢ Annales des Sciences Naturelles,” Paris, vol. vii. 1826, pp. 96-169, 245-314, pls. x.—xvil.
T Ann. Mag. Nat. Hist. 1871, ser. 4, vol. viii. p. 145.
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has associated with species of doubtful specific value in many genera. It will therefore
be not uninteresting to mnote those species recorded in the TMC. 1826 from those
localities, which we have been able to identify from the Kerimba Archipelago.

By the courtesy of Dr. ktienne Loppé (Curator of the Musée Fleuriau de Bellevue
at La Rochelle) we have been permitted to examine the bottles of material from Mada-
cascar and from Réunion (Ile de Bourbon) presented to that museum by d’Orbigny
himself. These consist of pure gatherings of Amphistegina lessonii with a small
admixture of Operculina complanata and its variety granulosa, 'The varietal differences
among the individuals in this material are so great that it is not surprising that d’Orbigny
made five different species out of 0. complanata (TMC. p. 281) and eight species out
of A. lessonii, all the forms drawn by him for the ‘ Planches inédites” being fully
represented. 'T'he latter were studied and diagnosed by Dr. Fornasini in a paper to
which we have referred in dealing with the genus Admphisteging.

1. Pavonina flabelliformis (Maur.), TMC. p. 260. no. 1.

2. Textularia communis (Maur.), TMC. p. 263. no. 27. A neat form of 7. sagiftula, Defrance,
identified by Brady with d’Orbigny’s 7. deperdita (O. 1846, FEV, pl. xiv. figs. 23-25).
We have not found the types in Paris or La Rochelle %,

3. Bulimina madagascariensis (Mad.), TMC. p. 270. no. 17. The types are not at present
forthcoming, but the sketches for the unfinished ¢ Planche inédite ”” show it to be Bulimina
elegantissima, var, seminuda Terquem,

4. Rotalia communis (Mad.), TMC. p. 273. no. 29. The type in Paris appears to be Pulvi-
aulina repanda (F. & M.) T (¢f. F. 1898, RI']. p. 249, fig.).

~* It may be observed that the type-specimens of d’Orbigny’s ¢ Tableau Méthodique’ in Paris are mounted
upon glass slips backed with blue paper and enclosed in small tubes, which in turn are fastened upon wooden
slips, and are kept in drawers in the laboratory of the Director of the Musée de Paléontologie. They have
evidently been overhauled more than once, and perhaps many of the types have strayed away into the drawers
containing the types of the Cuba, Canaries, S. America, and Vienna collections. These we have not yet been
able to examine. ‘When therefore we say that the types are not forthcoming, the probability is that they are
merely disarranged, and that when we can go through the entire collection we shall be able to restore many |
strayed TMC. types to their places in the cabinet. Thetypes or co-types at La Rochelle have been mounted
in sealed slides by C. Basset, who described them in the 1885 vol. of the Société des Sciences Naturelles de la
Charente Inférieure (pp. 153-173) with a poor photograph of the ¢ Modéles.” These slides are for the most
part overgrown with mycelinm and funguns, Several of the Paris types are also fungus-grown. Asan * offset”
to the missing types we have noted no fewer than thirty-three species of various authors (including d'Orbigny)
among the TMC. types, showing that a serious disarrangement has taken place. We grieve to record that
the original tubes of d’Orbigny’s material, which were kept in the cellars of the Musée de Paléontologie, were
flooded in the rising of the Scine in the year 1912 and many of the labels are lost. Fortunately, however, when
Prof. dehlumberger went over the collection during his Directorate of the Musée, he put labels inside many of
the bottles (1ncluding the Madagascar samples), and we owe 1t to him that the loss to science was not greater
than 1t 1s,
T [The parentheses around the names of authors placed after speeific names in this paper are used in

accordance with Article 23 of -the International Rules of Nomenclature (Proc. 7th Int. Cong. Boston,
1907, p. 44, 1912).—Ep1Tor. ]
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5. Calcarina calcar (Mad. & Maur.), TMC. p. 276. no. 1 = Rotalia calcar (d’Orb.).

6. Cualcarina quoyi (Maur.), TMC. p. 276. no. 6 = Calcarina hispida Brady.

7. Calcarina gaimardii (Maur.), TMC. p. 276. no. 2=Calcarina spengleri (Linné) (¢f. T.
1908, SON. pl. 11, figs. 1, 2).

8. Globigerina globularis (Maur.), TMC. p. 277. no. 3. The Paris type is a large form of
G. bulloides near G. conglobata Brady.

9. Truncatulina refulgens (Mad.), TMC. p. 279. no. 5.

10. Operculina madagascariensis (Mad.), TMC. p. 281. no. 4. No types found. The drawing
on the finished “ Planche inédite”’ 1s indistinguishable from O. complanata, of which species
all the d’Orbignyan types are represented at Kerimba.

11. Anomaline punctuleta (Maur.), TMC. p. 282. no. 1. The Paris type is obscured, but is
apparently a carinate shell which might be a Cristellarian, but the figure on the ‘ Planche
inédite ” is a beautiful pink test suggesting a regular individual of A. poelymorpha
Costa.

12. Polystomella angularis (Mad, & Maur.), TMC. p. 284. no. 2. The Paris type is typical
P. craticulata (. & M.), whilst the La Rochelle co-type is typical P. c¢rispe (Linné).

13. Nontonina communis (Mad.), TMC. p. 294. no. 20. Both at Paris and La Rochelle the
type-specimens are intermediate between N. boueana d’Orb. and N. turgida Williamson.

14. Quinqueloculina flavescens (Mad.), TMC. p. 302. no. 30. The type in Paris is intermediate
between M. seminulwm (Linné) and M. circularis (Bornemann).

15. Amphistegina lessonii (Maur.), TMC. p. 304. no. 3. See Introductory Note.

16. Amphistegina madagascariensts (Mad.), TMC. p. 304. no. 5. The Paris type is the high-

- domed plano-convex form, noted by us sub 4. lessonii. The La Rochelle specimen is an
unrecognisable balsam-mounted shell.

Amphastegina gibba, TMC. p. 304. no. 6, is only recorded by d’Orbigny from the
West Indies (see No. 409 @, p. 737). Of the other species recorded by d’Orbigny from
Madagascar and Mauritius, Textularia marginate, TMC. p. 263. no. 17 (no types
found) 1s a carinate form; Nonionina elyptica, TMC. p. 294. no. 16 (no types found)
a semi-carinate . scapha in the sketches for the unfinished  Planches inédites,” and
Spheroiding bdulloides, TMC, p. 267. no. 1, have not been identified by us in the
Kerimba material *. *

As 1llustrative of the fact that the Rhizopodal fauna of the Kerimba Archipelago
1s probably representative of the shallow waters of the adjacent seas, including
Madagascar, we may mention that a very small sample of material from Ngoney
(Mad.) shallow-water—probably anchor-mud—which has come into our possession

* We may say in this place that it is our hope and intention in due course to reorganize the d’Orbigny type-
specimens 1n Paris, and to complete as far as possible, and to publish with the co-operation of Prof. Marcelin
Boule, Director of the Musée Paléontologique, the whole of the ¢ Planches inédites ” of d’Orbigny. Until this is
done the great majority of d’Orbigny’s names in the TMC. 1826 remain nomina nude. Very few students of
the Foraminifera appear to have consulted the ** Planches inédites ” since they were left unfinished by d’Orbigny,
and many of his names have becn applied to, and accepted for, species which differ essentially from his figures
and from his type-specimens,
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yielded, on examination for purposes of comparison, practically all the distinctive
forms of the Kerimba dredgings, among which we may call attention to the following : —

Biloculina ringens, var. striolata Br. | Sagrina tessellata Br.
Spiroloculina crenata Karrer. Sagrina striata Br.
Miliolina durrandii Millett, Discorbina reniformas, sp. n,
Miliolina rupertiana Br, Discorbina pulvinatae Br.
Articulina conico-articulata (Batsch). Discorbina valvulata, var, granulosa, var. n,
Textularia foliacea, sp. 1. Truncatulina glabra, sp. n.
Bifarina mackinnonii, Millett. | Truncatulina rosirata Br.
Pavonina flabelliformis d’Orb, | Rotalia venusta Br.
Bulimina elegantissima, var. compressa Rotalia murrayi, sp. n.
Millett. Rotalia erinacea, sp. n.
Bolivina imbata Br. (costate forms). Nonionina boueana d’Orb,
Bolivina simpsont, sp. n. Polystomella milletti, sp. n.

We may perhaps be permitted to call attention to the mystery surrounding the
curious form recorded by d’Orbigny from Mauritius as Rotalia dubia (TMC. p. 274.
no. 34) which now comes to light again after a period of ninety years. In this
respect 1ts history is perhaps even more romantic than that of Pavonina flabelliformis
(No. 181).

When we first discovered the specimens at Stn. 11 we were unable to assign them
to any definite position, although their rhizopodal nature was unquestionable. Sub-
sequent research caused us to assoclate the forms with Fornasini’s published figure,
representing d’'Orbigny’s original sketch of a form to which he gave this name in the
‘Tableau Méthodique’ (d’0. 1826, TMC. p. 274. no. 34). Fornasini’s opinion was that
the rhizopodal nature of d’Orbigny’s organism was more than doubtful, his opinion,
however, being based entirely upon Berthelin’s tracing of d’Orbigny’s original sketch.
We thereupon proceeded to verify Fornasini’s figure (F. 1908 SON. p. 46, pl. i. fig. 14),
and to compare our specimens with the original type-specimen in Paris, and we had
no hesitation in deciding that the two forms were identical, although d’Orbigny’s
specles 1s only represented by a single water-worn individual, whereas the Kerimba
dredgings have furnished us with two or three distinct stages of growth. We have
now also identified specimens of the organism from Cebu, Philippine Is. (45 fms.), and
the Java Sea (50 fms.), so that it would appear to be widely distributed. The exact
atfinities of the form are, however, still very obscure, and, pending further investigation
and the discovery of further specimens, we merely record it under d’Orbigny’s original
name 1n our Table of Species and Varieties. It will almost certainly require the
establishment of a new genus.

We have also taken the opportunity afforded us by the generous invitation and
encouragement of the Publication Committee of the Zoological Society, and the
profusion of the species and varieties of the genus Peneroplis, to codrdinate the earliest
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records and to reduce to order the excessively bewildering nomenclature of the
elongate types of this genus (see pp. 594 ef seq.).

The genus Rhaphidoscene
Vaughan-Jennings is here recorded for the second time.

LiST OF SPECIES AND VARIETIES RECORDED AS

NEW TO SCIENCE IN THIS PART.

3. Nubecularia tubulosa.

h. o lucifuge, var. decorata.
26, Miliolina circularis, var. cribrostoma.
39. . tricarinata, var. serrata.
ol. s exsculpia.

60. s kerimbatica.
87. Massilina secans, var. reticulata.
88. ’s »»  Var. 7%gosa.
107. Fischerina helix.
111. Cornuspira charoides.
143. Hippocrepina oviformsis.
170. Textularia foliacea.
171 a. s conica, var. corrugata.
212.  Virgulina schreibersiana, var. carinata.
228. Bolivina simpsoni.
229. Mimosina rimosa.
232, s echinata.
281. Lagena orbignyana, var. kerimbatica.

QI DO
DO

Qo Q2 QI L2 Q2
Q2
Q0

3.

Spheeroidina corticata.
Spirillina semidecorata.
Cymbalopora milletis.

00. LDiscorbina valvilata, var. granulosa.
59. s reniformis.
393. Truncatulina tubulifera.
399. ‘s glabra.
425. Hotalia erinacea.
4286. s murrayi.
457. Polystomella millettu.
In Parr L
123. Iridia diaphana, gen. et sp. n.
465. Nouria polymorphinoides, gen. et sp. r.
465a. ,, harrisu, sp. n.
460 b. ,,  compressa, sp. .
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Family MILIOLID A.

Subfamily NUBECULARIIN A&.

NUBECULARIA Defrance.

1. Nubecularia tibia Jones & Parker.
Nubecularia tibia Jones & Parker, 1860, FCD. p. 455, pl. xx. figs. 48-51.

vy ,, DBrady, 1879, ete., RRC. 1879, p. 52, pl. viii. figs. 1, 2.
’ ,» DBrady, 1884, FC., p. 135, pl. i. figs. 1-1.

” ,, Chapman, 1892, PCT, p. 516, pl. xv. fig. 1.

’ » Millett, 1898, ete., M. 1898, p. 261, pl. v. fig. 3.

3 Stations. |

Single specimens attached to shell-fragments at Stns. 2 ¢ and 3 consisting of four
or five chambers in a linear series, and a free specimen (imperfect) consisting of one
chamber only at Stn. 7. This species appears to be particularly fragile, and is seldom
found In the free condition except in fragments. When attached, and therefore less
subject to fracture, it often attains considerable proportions; we have specimens from
Torres Straits, attached to shell-fragments, attaining a length of 4-5 mm.

2. Nubecularia depressa Chapman.

Nubecularia depressa Chapman, 1891, ete., GF. 1891, p. 572, pl. ix. fig. 1.
. lucifuga Gough, 1906, FLL. p. 3, pl. 1. figs. 1, 2.
v depressa Heron-Allen & Earland, 1913, CI. p. 19, pl. 1. figs. 1-3.
3 Stations.

A few small but typical specimens attached to shell-fragments.

3. Nubecularia tubulosa, sp. n. (PL XL. figs. 1-5.)

4 Stations.

Test attached, porcellanous, commencing with a small initial series of chambers
arranged 1n milioline fashion, followed by a more or less compressed and irregularly
branching tube of constant diameter extending to great lengths all over the surface
of the host-organism, which at Kerimba is usually one of the calcareous alge. The
marginal edges of the tube at the point of attachment to the host are often furnished
with a carina so as to present a wider surface of attachment. This 1s especially
the case 1n the earlier portion of the test. Aperture, usually a simple opening at the
end of each branch of the tube, but in some instances the tube expands into a small
depressed chamber, the terminal face of which is cribrate. The tube sometimes passes
directly across depressions in the surface of the host without attachment. Diameter
of tube *03—00 mm.

The species was found at Stns. 2 4, * X, and 12, and, in greater quantity and finer than
elsewhere, upon a shell-fragment, the precise locus of origin of which was unnoted.
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It may be compared with Sagenina frondescens Brady, but differs in the nature of its
test, which is entirely porcellanous, in the comparatively limited number of branches
thrown out from the main tube, and in the absence of inosculation. When the tabes
cross each other in the course of their growth they preserve their separate entities, and
do not fuse as 1n Sagenina.

4. Nubecularia lucifuga Defrance.

Nubecularia lucifuga Defrance, 1825, Dict. Sci. Nat. (Strasburg, 1816-1830), vol. xxxv. p. 210 ;
Atlas Zooph. pl. xliv. fig. 3.

s ,» Brady, 1884, FC. p. 134, pl. i. figs. 9-186.

’s »  Millett, 1898, ete., FM, 1898, p. 261, pl. v. fig. 7.

” .,  Chapman, 1900, FLF. p. 168.

” 5 Sidebottom, 1904, etc., RFD. 1904, p. 2, pl. i1. figs. 1-4.

. ,»  Harland, 1905, FBS. p. 191, pl. xi. figs. 1-3, pl. xiv. fig. 2.

s 5»  Heron-Allen & Earland, 1908, ete., SB. 1909, p. 309 ; 1910, p. 404,

pl. vi. figs. 1, 2.
12 Stations.

Generally distributed, but never very abundant. The species occurs 1n all 1ts count-
less varieties both attached and free, but many of the free specimens show evidence of
having lived in the attached condition. Among the variations noticeable the most
constant is the plano-convex free form, exhibiting three or more chambers arranged in a
discorbine spiral as figured by Sidebottom (RFD. 1904, pl. ii. figs. 1, 2).  This variety
occurs at Stns. 1, 3, 4, and 7. Another, vertebraline, variety similar to Sidebottom’s
fics. 3 and 4 occurs at Stn. 9—it is feebly striate. At Stn. 4 a detached form was
observed with a number of chambers in an irregular linear series. At Stn. 7 the
discorbine variety occurs also with a pustulate surface. At Stn. 10 all the specimens
were of the normal labyrinthic type. At Stn. 12 the specimens were attached, and
pustulate on the surface.

5. Nubecularia lucifuga, var. decorata, nov. (Pl XL.figs. 6, 7.)

4 Stations.

Test free or attached, consisting of a number of turgid chambers irregularly disposed
in a more or less linear serles. One or more apertures on the terminal chamber,
sometimes compressed into a slit-like mouth. The surface of the shell is typically

milioline, sometimes dull, occasionally highly polished, free from inclusions of sand-
orains or foreign matter, and covered with an ornamentation consisting of pustular
beads which at times coalesce into irregular verriculations or net-work. In rare
instances the surface of the shell is irregularly costate. This handsome variety is rare
at Kerimba, where it occurs in the free and attached forms at Stns. 9, 12, % X, and on
the unlocalised shell-fragment before alluded to. It is widely distributed, as we have

-
EJ
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records of its occurrence off Barbados (100 fms.), off Cape Byron, N. S. Wales
(111 fms., costate), and off the coast of New Zealand, North Island (various depths).

The specimens range between 06 and 1'5 mm. in length. Greatest diameter of
chamber 0-6 mm.

6. Nubecularia divaricata Brady.

Sagrina divaricaia Brady, 1879, ete., RRC. 1879, p. 276, pl. viii. figs, 22-24,
Nubecularia divaricata Brady, 1884, FC. p. 136, pl. 1xxv1. figs. 11-15.

» ’s Millett, 1898, etc., FM. 1898, p. 261, pl. v. fig. 4.
5 )5 Chapman, 1900, FLF. p. 168, pl. xix. fig. 1.
’ )5 Sidebottom, 1904, ete., RFD. 1904, p. 2, pl. 11. figs. 5-7.

2 Stations.
Occurs very rarely, both free and attached to shell-fragments.

7. Nubecularia bradyi Millett. (Pl XL. figs. 8-10.)

Nubecularia inflata Brady, 1884, FC. p. 135, pl. 1. figs. 5-3.
’ bradyi (nom. nov.) Millett, 1898, etc., FM. 1898, p. 261, pl. v. fig. 6.

2 »» ~Chapman, 1900, FLF. p. 169, pl xix. fig. 3.
v .,  Sidebottom, 1904, ete., RFD. 1904, p. 3.
% ,, Heron-Allen & Earland, 1908, etc., SB. 1911, p. 300.

16 Stations. .

This typical tropical form occurs at nearly all the Stns. and often in great
prefusion, but is absent at Stn. 13, and extremely rare at Stns. 9,7, and 10. The
specimens call for little remark; they are quite typical and constant in their
irregularity of form and in the characteristic multi-tubular aperture. They attain
abnormally large dimensions at Stns. 3 and 9. _

Under this species it would seem convenient to record those abnormal nubecularine
miliolids, some of which we figure (Plate X1L. figs. 8-10), which, while no douht phylo-
cenetically akin to Miliolina labiosa (d'Orbigny, 1839, FC. p. 178, pl. x. figs. 12-14),
present no definite plan of growth. They occur in considerable numbers at Stns. 12
and ' X. They are easily separable from the typical N. bradyi by the character of the

aperture, which is in nearly all cases a comparatively large and irregular terminal
orifice.

Subfamily MILIOLININ &

BirocuLina d'Orbigny.

8. Biloculina ringens (Lamarck).

Milivlites ringens Lamarck, 1804, etc., AM. vol. v. p. 351. no. 1, vol. 1x. pl.xviL fig. 1;
Lamarck, 1816, ete., ASV, vol. vil. p. 612 ; 1835, etc., vol. x1. p. 289. no. 1.
Biloculina ringens d’Orbigny, 1826, TMC. p. 297. no. 2.
0’ canariensis d’Orbigny, 1839, FIC. p. 139, pl. 111, figs. 10-12.
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Biloculina ringens Williamson, 1858, RFGB. p. 79, pl. vi. figs. 169, 170, pl. vil. fig. 71.
” 1 Brady, 1884, IFC. p. 142, pl. i1. figs. 7, 8.
" ’ Egger, 1893, IFG. p. 220, pl. 1. figs, 7-9.
’ 05 Chapman, 1900, FLF. p. 170.

4 Stations.
One small and elongate specimen was found at Stn. 1, evidently closely allied to the

var. striolata Brady (which occurs rather more abundantly in the dredgings), but quite
free from superficial markings. Also a few small and normal specimens elsewhere.

9. Biloculina ringens, var. denticulata, Brady. (Pl XL. figs. 11-13.)

Biloculina alata d’Orbigny, 1826, TMC. p. 298. no. 6.

ringens, var. denticulata Brady, 1884, FC. p. 143, pl. iii. figs. 4, 5.

Millett, 1898, etc., FM. 1898, p. 262.

Fornasini, 1899, La “ Biloculina alata” di A. D. d’Orbigny,
Riv. Ital. di Paleeont. Anno v. p. 23, figs.

22
2? ¥ 7

b ¥ -k 3

8 Stations.

Generally distributed and common at some Stns., notably Stns. 6, 11, and 12. This
well-marked type, which is a typical coral-sand species, is certainly the dominant
Biloculina of the Kerimba dredgings, growing to a considerable size and often strongly
marked 1n 1ts characteristic aboral denticulations. At some of the Stns., notably 6 and
12, a few of the specimens are faintly striate, thus combining the particular features of
this variety and of var. siriolate Brady. At Stn. !B some of the individuals have a
wrinkled surface. At Stns. 9 and 12 there is a dehiscent tendency, the ultimate and
penultimate chambers separating and forming a distinct groove round the shell.

10. Biloculina ringens, var. striolata Brady.

Biloculina ringens, var. striolata Brady, 1884, FC. p. 143, pl. iii. figs. 7, 8.
s " ’s Millett, 1898, ete., FM. 1898, p. 262, pl. v. fig. 8.

2 Stations.
Extremely rare; of the few specimens found, the most noticeable were at Stn. 11,

where the ultimate and penultimate chambers are separated by a deep cleft down the
sides of the shell.

11. Biloculina bulloides d’Orbigny.

Bilvculina bulloides d’Orbigny, 1826, TMC. p. 297. no. 1, pl. xvi. figs. 1-4, Mod¢éle no. 90.

Brady, 1884, F'C. p. 142, pl. 1. figs. 5, 6.

Schlumberger, 1887, Note sur les Biloculina bulloides d’Orb. et Biloculina
ringens Lam. Bull. Soc. Géol. France, ser. 3, vol. xv. pp. 573-584, pl. xv.

Egger, 1893, FG. p. 217, pl. 1. figs. 16-18,

Millett, 1898, etc., FM. 1898, p. 263.

Heron-Allen & Earland, 1913, C1. p. 21.

2% 29

23 1)

2J 2
22 2

3 22

2 Stations.
Occurs very rarely, but small and typical examples were found.
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12. Biloculina elongata d’Orbigny.

Biloculina elongata d’Orbigny, 1826, TMC. p. 298. no. 4.
Miliola (Biloculina) elomgata Parker & Jones, 1865, NAAT. p. 409, pl. xvii. figs. 88, 9Q, 91,
Biloculina elongata Brady, 1884, FC. p. 144, pl. ii. fig. 9.

. ’ Schlumberger, 1891, BGF. p. 561, figs. 35, 36, pls. xi. & x11, figs. 87-89.
’ ’ Egger, 1893, FG. p. 220, pl. 1. figs. 1-3.

s s Fornasini, 1908, SON. p. 47, pl. u1. figs. 10, 11.

' . Heron-Allen & Earland, 1913, CL. p. 22, pl. 1. fig. 4.

3 Stations.

Very sparingly distributed. At Stn. 7 the only individual observed was large and
microspheric. At the other Stus. they were small and megalospheric.

SPIROLOCULINA d’Orbigny.

13. Spiroloculina nitida d’Orbigny.

Spiroloculina nitida d’Orbigny, 1826, TMC. p. 208. no. 4.
s rotunda d’Orbigny, 1bid. p. 299. no. 14.
. nitida Parker, Jones, & Brady, 1859, etc., NF. 1871, p. 248, pl. vii. fig. 24.
v ,, DBrady, 1884, FC, p. 149, pl. 1x. figs. 9, 10.
’y complanata BEgger, 1893, FG. p. 225, pl. 1. figs. 7, 8.

. nitida Joues, Parker, & Brady, 1866, etc., MFC. 1895, p. 112, pl. v. fig. 3, and
text-fig. 6.

,  Millett, 1898, etc., FM. 1898, p. 265, pl. v. figs. 9-13.
8 Stations.

Generally distributed, but never abundant. Most of the specimens are of the typical
elongate form, the best being at Stn. 9. At Stns. 2 and 6 specimens passing 1into
S. limbata d’Orbigny were found. At Stn. 7 the agglutinate type occurs.

14. Spiroloculina grata T efquem.

Spiroloculina gratea Terquem, 1878, FIR. p. 55, pl. v. figs. 14a-15 b.
’s ,, Brady, 1884, FC. p. 155, pl. x. figs. 16, 17, 22, 23.
5 nitida A’Orbigny (striate var.) ; Millett, 1898, ete., FM. 1898, p. 266.
' grata Egger, 1893, FG. p. 224, pl. 1. fig. 39. |
’s ,, Chapman, 1900, FLF. p. 171.
» ,, Heron-Allen & Earlaud, 1913, CIL. p. 24, pl. 1. fig. 7.

14 Stations. _

Generally distributed, especially at the southern Stns., and often abundant.
Terquem’s specific name is used to designate sulcate Spiroloculina of many different
types. At Kerimba, as elsewhere, most of the specimens are referable to sulcate or
striate forms of the simple type S. nifida, but at several Stns., especially Stns. 10
and 12, many specimens might equally well have been treated as sulcate varieties of
S. excavata and S. planulata. At other Stns., notably Stns. 1, 9, and 11, specimens
were common in which the sutural lines were so deeply excavate that the shell was
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perforated at its two extremities, as shown in Brady’s figs. 16, 17, a feature which is
more commonly observed in the species S. acutimargo. At Stn. 11 the coste in a few
specimens were produced into broad ribs.

In many of the Kerimba specimens the coste are obliquely set or even undose : this
variety passes gradually into S. foveolata.

15. Spiroloculina foveolata Egger.
Spiroloculina foveolata Egger, 1893, FG. p. 224, pl. 1. figs. 33, 34.

’ nitide (reticulate variety) Millett, 1898, etc., FM. 1898, p. 266.
’s foveolata Heron-Allen & Earland, 1908, etc., SB. 1909, p. 811, pl. xv. fig. 2

s nitida, var. foveolata Chapman, 1900, FLF. p. 171, plL. xix. fig. 4.

7 Stations. |

Typical specimens are rare in the dredgings, but occur occasionally at many Stns.
There is a great range in the nature of their markings, some being regularly reti-
culate, while others are, in strictness, merely specimens of J. grate in which adjacent
sulci have beeome fused together at irregular intervals.

16. Spiroloculina limbata d'Orbigny. (Pl XL. figs. 14-17.)

«« Frumentaria Sigma et Rhombos ” Soldani, 1798, Testaceographia, vol. ii. p. 54, pl. xix. ﬁg m.
szm[oculma limbate d’Orbigny, 1826, TMC. p. 299. no. 12.

» ,,»  Parker, Jones, & Brady, 1859, etc., NI. 1871, p. 248, pl viil. fig. 22.
g excavata Jones, Parker, & Brady, 1866, etc MIC. 1890, p. 107.

13 Stations.

The Soldanian figure selected by d’Orbigny as the type of his species §. limbata
represents an excavate Spiroloculina of a particularly well-marked type, which 1s one
of the characteristic forms of the Kerimba dredgings. Regularly oval in shape, with
a short produced neck, and bilaterally concave in section, it consists of four to six pairs
of inflated chambers with excavate sutural lines. The peripheral edges are highly
convex, the highest point of each chamber being on its inner edge, where it dips
sharply down into the sutural depression between the two chambers. Qccasionally
the chambers are rounder in section, so that a sectional view of the shell shows a series
of rounded curves. This round-chambered form represents the transition towards
S. nitida ; d’Orbigny’s species S. limbata may, in fact, be regarded as intermediate
between his 8. ezcavata and his S. nitida. The surface of the test in the Kerimba
specimens is always rather rough and unpolished. §. limbate occurs at most Stns.,
generally 1n considerable numbers, the best being at Stn. 12, At Stns. 2¢, 6, and 7 it
passes gradually into §. nitida. At Stn. 13 it passes oradually into O. excavata by the
flattening of the peripheral margins.

Specimens range between ‘7 and 1'1 mm. in length, *5-1'0 mm. in breadth, and
*3—9 mm. 1n thickness of final chamber.

4K 3
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17. Spiroloculina excavata d’Orbigny.

Spiroloculina excavata d’Orbigny, 1846, FFV. p. 271, pl. xv1. figs. 19-21.
s ' Brady, 1865, RFND. p. 93, pl. xu. fig. 1.
' ’s Terquem, 1875, etc., APD. 1875, p. 38, pl. v. fig. 17.
angulosa Terquem, 1878, FIR. p. 53, pl. x. (v.) fig. 7.
excavata Brady, 1884, FC. p. 151, pl. ix. figs. 5, 6.
Jones, Parker, & Brady, 1866, etc., MFC. 1895, p. 106, pl. v. fig. 2,
and text-fig. 2,
Schlumberger, 1893, MGM. p. 59, pl. iil. fig. 68 and text-fig. 1.
Heron-Allen & Earland, 1908, etc., SB. 1909, p. 310; 1910, p. 404,

pl. vi. fig. 3.

3
b 3

22 22

2 2%

2 22

16 Stations.

Universally distributed and often abundant. There 1s an extraordinary range of
variation in the Kerimba specimens. The typical 5. excavate has a mnearly flat
peripheral edge, but the bulk of our specimens are very rounded, resembling in this
respect the specimens figured by Terquem under the name §. angulosa d’Orbigny.
Terquem’s specimens represent a typical §. excavata, and, according to Fornasini,
with whom we agree (F. 1904, SOF. p. 6, pl. 1. fig. 8), differ considerably from
the ¢ Planche inédite” of d’Orbigny’s 8. angulosa. This round-edged variety occurs
at many Stns, At Stn. 7 specimens intermediate between S. excavata and 8. limbata
d’Orbigny occur. At Stn. 11 a specimen was found with a sub-arenaceous investment.
Feebly costate individuals occur at many Stns., notably at Stn. 3, and at Stns. * X and
13, where the peripheral edges were marked by many secondary keels; such specimens
may be compared with the §. bicarinate and tricarinata of the “ Planches inédites™
(F. 1904, SOF. p. 4, pl. i. figs. 4, 5) and the §. ornata of Cuba (d’Orbigny, 1839, FC.
p. 167, pl. xii. figs. 7, 7Te). At Stn. 11 a typically square-edged specimen with strongly
reticulate or foveolate markings was found.

18. Spiroloculina impressa Terquem.

Spiroloculina impressa Terquem, 1878, FIR. p. 52, pl. v. (x.) fig. 8.
. ’ Brady, 1884, FC. p. 151, pl. x. figs. 3, 4.
. s Mullett, 1898, etc., ¥ M. 1898, p. 264.
5 Stations.
Very poorly represented, and none of the specimens very typical except at Stn, 1.
Terquem’s species may be described as an elongate type of §. excavate with rounded

periphery and limbate sutural lines,

19. Spiroloculina dorsata Reuss.

Spiroloculina limbata Bornemann, 1855, FSH. p. 848, pl. xix. fig. 1.

depressa Williamson, 1858, RFGB. p. 82, pl. vii. fig. 177 ; var. rofundata, 1bid.
fig. 178 ; and var. eymbium, 1bid. fig. 179.

Miliola (Spiroloculing) limbata Parker & Jones, 1865, NAAF., p. 409, pl. xvu. fig. 83.

?)
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Spiroloculina dorsata Reuss, 1870, FSP. p, 464 ; von Schlicht, 1870, FSP. p. 97, pl. XXxvii,
figs. 24-32.

depressa Terquem, 1875, ete., APD. 1875, p. 38, pl. v. fig. 18,

limbata Brady, 1881, FC. p. 150, pl. ix. figs. 15-17,

dorsata Jones, Parker, & Brady, 1866, etc., MFC. 1895, p. 110, text-figs. 4 & 8.

33
33

7

T Stations.
This species, in which the sutural lines are strongly limbate, is poorly represented 1n

the dredgings, very few typical specimens being obtained, the best at Stn, 10. At
Stn. 11 individuals passing into 8. limbate d’Orbigny were found. At Stn. 1 specimens
occur of an elongate type resembling Williamson’s S. depressa, var. cymbium (ut
supra).

The synonymy of this species is unfortunately very confusing. As already explained
(under S. limbata), d’Orbigny’s species of that name is based on a somewhat
uncommon type figured by Soldani, which does not really deserve the characteristic
description conveyed by its specific name, but is an inflated type midway between
S. nitide and S. ezxcavata. Bornemann (ut supra) figured a planulate form with
strongly limbate sutures under the same specific name as d’Orbigny. Bornemann’s
type being of wide distribution, his specific name was used for many years 1n defiance
of the laws of priority, as may be seen in the above synonymy. Reuss (u? supra)
figured a similar planulate form under the name dorsafa, and, as Bornemann’s name
lapses under the rules of priority, Reuss’s name must take its place.

20. Spiroloculina planulata (Lamarck).

Miliolites planulata Lamarck, 1804, AM. p. 352. no. 4; Lamarck, 1316, etc., ASYV. vol. vii.
p. 613. no. 4. |
Spiroloculina depressa ’Orbigny, 1826, TMC. p. 298. no. 1, Modéle no. 92 *.
" badenensis d’Orbigny, 1846, FFV. p. 270, pl. xv1. figs. 13-15.
s planulata Brady, 1884, FC. p. 148, pl. ix. fig. 11.
Goés, 1894, ASI. p. 107, pl. xviu. fig. 836.
Parker, Jones, & Brady, 1866, etc., MFC. 1895, p. 103, pl. . figs, 37,
38, woodcut fig. l.

2 272

2 22

12 Stations. _
Generally distributed and often abundant, but good typical specimens of the flat

parallel-faced type resembling the 8. depressa of d'Orbigny are not very abundant.
The tendency is to pass into excavate forms such as 8. angulosa d’Orbigoy (q. v. sub
S. excavata, No. 17). There is also a marked tendency at certain Stns. (especially 1,
4,7,9, and 12) to develop surface-markings varying from a few scattered and irregular
costz to a generally irregular costation comparable with Terquem’s S. costigera

* D’Orbigny has identified Modéle no. 92 with his mno. 2 (p. 298), S. perforata. This appears to be a
misprint, the correct reference of the Modéle being to no. 1, S. depressa, which = 8. planulata (see P. J. & B.
1859, ete. NF. 1865, p. 33).
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(T. 1882, FEP. p. 159, pl. xvi. (xxiv.) fig. 24). At Stns. 1 and 2 abnormal specimens

were found in which the axis of growth changed radically at an intermediate stage,
proceeding at a right angle to the original plane.

21. Spiroloculina planissima (Lamarck). (Pl XLI. figs. 1-5.)

Miliolites planulata, var. planissima Liamarck, 1816, etc., ASV. 1822, p. 613. no. 4 ¢c.

,,  Parker, Jones, & Brady, 1859, etc., T\TI‘ 1860, p. 470, no. 25.
szwZocuZma planulata Jones Parlger., & Brady, 1866, etc MFC. 1895, pp. 103, 104.

g compressiuscula Karrer, 1867, FO. p. 28, pl. ii. fig. 4.
» tenuirostra Karrer, 1bid. fig. 5

. planissima Wiesner, 1912, AM. p. 209.
9 Stations.

Lamarck divides his species Miliolites planu&zm into three forms (a, 6, and ¢)—the
first (@) being typical §. planulata, the second (&) apparently S. nitida, the third (¢)
var. planissima described as ‘‘margine carinata.” 'This description, short as it is,
seems quite suflicient to identify the form with a type which is abundant in many of
the Xerimba dredgings, and which we now figure. The shell is of a normal planulata
type, with, 1n the young specimens, a sharp marginal keel to both of the peripheral
chambers. With an Increase in size the final chamber tends to become bicarinate,
thus passing into the normal 8. planulata. This bicarination of the final chamber is
easily traced 1n our specimens by a number of examples, of which we figure one in
which the second carina extends over only halt the length of the shell. This second
carina begins sometimes at the oral and sometimes at the aboral end of the shell.
The texture 1s porcellanous, but seldom highly polished. The form may in its extreme
tenuity be compared with the 8. compressiuscula of Karrer (u¢ supra), which, however,
differs 1n having a rounded edge to the peripheral chambers, and with the same
author’s O. tenuirostra (ut supra), which has a sharp edge but involute chambers, and
1s thicker at the middle of the shell than at the periphery. The §. papyracea of
Burrows, Sherbern, and Bailey (B.S. & B. 1890, RC. p. 681, pl. viii. fig. 1) is a
similarly compressed form and apparently identical with Karrer's S. compressiuscula.

The type 1s not very O*enera.lly distributed, but occurs in considerable numbers at
some Stns., especially at Stns. 3 & 9.

Specimens average 1-0—1'7 mm. in lenath '0—1-0 mm. in bleadth and ‘1—2 mm. 1n
thickness.

22. Spiroloculina tenuis (Czjzek).

Quingueloculinag tenuis Czjzek, 1848, FWDB. p. 149, pl. xii. figs. 81-34.

,,  Reuss, 1849-50, FO'. p. 385, pl. v. (L.) fig. 8.
S]moloculma tenuis Brady, 1884, FC. p. 152, pl. x. figs. 7-11 (References)
Miliolina tenuts Brady, 1887, SBRF. p. 832. |

Spiroloculina tenuis Egger. 1893, FG. p. 222, pl. 1. figs. 46, 47.
) ,, ~Heron-Allen & Earland, 1908, etc., SB. 1909, p. 310.
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5 Stations. _
T'his beautiful little species occurs very sparingly at a few Stns., but the specimens

are very characteristic. At Stn. 3 a specimen was observed presenting the peculiar
sigmoid curve and compressed form characteristic of the species, but with a finely

striate test.

22 «. Spiroloculina acutimargo Brady.

Sprroloculina acutimargo Brady, 1884, FC. p. 154, pl. x. figs. 12-15.
Balkwill & Wright, 1885, DIS. p. 323, fig. 1 a—c.
Egger, 1893, FG. p. 222, pl. 1. figs. 26— 28
Heron-Allen & Earland, 1913, CL p. 24, pl. 1. fig. 8.

J2 2?3

33 22

33 )

1 Station.
A very finely-developed specimen at Stn. 11, exhibiting the characteristic lacunz at

the extremities of the chambers.

23. Spiroloculina crenata Karrer. (Pl XLI. figs. 6-8.)

Sparolocuhna crenata Karrer, 1868, MFKB. p. 135, pl. i. fig. 9.
Brady, 1884, FC. p. 156 pl. x. figs. 2426,
Egger, 1893, FG. p. 225, pl. 1. figs. 42, 43.
Millett, 1898, etc., FM. 1898, p. 265.

2 22
22 32

Yy )

9 Stations. |
Generally distributed, but never abundant except at Stn. 6. Nearly all the

specimens found represent the.milioline form of the shell, spiroloculine specimens
occurring at a few Stns. only, and in very small numbers. It is noticeable that the
milioline form, which we figure, is always very much larger than the spitoloculine,
which, at Kerimba, 1s always very small. This would appear to show that the two
forms represent the dimorphic conditions of the species. If so, it is probable that
the milioline form, which is p1esumdbly microspheric, never assumes a spiroloculine

condition.

MiriorLina Williamson.

(Group of M. circularis.)

24. Miliolina circularis (Bornemann).

Triloculina circularis Bornemann, 1855, FSH. p. 349, pl. xix. fig. 4.
»»  dJones, Parker, & Brady, 1866, etc., MFC. 1895, p. 121, pl. v. fig. 4.
.Mmotana circularis Brady, 1884, FC. p. 169, pl. iv. fig. 3, pl. v. figs. 13, 14 (?).
Egger, 1893, FG. p. 235, pl. ii. ﬁgb 61-63.
Millett, 1898, etc., FM. 1898, p. 499, pl. xi. figs, 1-3.
Heron-Allen & Earland, 1913, CI. p. 26.

D 22
2) 23

23 )3

16 Stations.. |
Almost universally distributed and often abundant, presenting as usual great range

of variation ifrom Bornemann’s neat original type into outspreading forms linking
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the species with M. subrotunda. Biloculine, triloculine, and quinqueloculine specimens
occur. As Millett has pointed out (ut suprae), the biloculine form is the Biloculina
ventruosa of Reuss (R. 1867, FSW. p. 69, pl. i. fig. 9), whilst the quinqueloculine
form is hardly distinguishable from M. subrotunda (Montagu). He also identifies the
species with Zriloculina enoplostoma, var. grammostomwm Reuss (op. cit. p. 72, pl 1.

fie. 9).

95. Miliolina circularis, var. sublineata Brady. (Pl XLI. figs. 9-11.)
Miliolina circularis, var. sublineala Bfady, 1884, FC. p. 169, pl. 1v. fig. 7.

’s s . Maillett, 1898, ete., MEFM. 1898, p. 501, pl. xi, fig. 4.
’ 5 >3 Egger, 1893, FG. p. 237, pl. 11. figs. 78, 79.
’ ’ )3 Heron-Allen & Karland, 1913, CI. p. 26.

10 Stations.
Generally distributed and often very abundant, especially a large thick-shelled type

with coarse sulci, not always extending over the whole shell, recalling M. seminuda
(Reuss). Specimens with cribrate apertures were found at Stns. 6, 10, and t A, all
belonging to a small thin-shelled type closely resembling Millett's figure (u¢ supra)
except in their small size as compared with the normal specimens. Millett states
that his cribrate specimens considerably exceeded in size the specimens of M. circularis
with which they were assoclated.

26. Miliolina circularis, var. cribrostoma, nov. (Pl XLI. figs. 12-16.)

3 Stations.

At three Stns. specimens of a Miliolid of the circularis type, but having a large and
projecting cribrate aperture, were found. They are all of a very inflated triloculine
type, and the cribrate shell-mass closing the aperture forms an inflated cushion
projecting from the top of the shell and extending down the sutural lines on both
faces of the test as far as the point of intersection of the chambers. Millett
figures a somewhat similar but more regular type of aperture as J/. circularis, var.
sublineata (M. 1898, ete., FM. 1898, p. 601, pl. xi. fig. 4).

Cribrate apertures are of rare occurrence in the recent Milioline, but of more
frequent occurrence in fossil species. Munier-Chalmas and Schlumberger have dealt
at some length with the fossil forms (Bull. Soc. Géol. France, 1885 and 1905). They
attribute a structural importance to this character of aperture which does not appear
to be borne out by more general research. It seems probable that the cribrate
aperture may be assumed at tlmes by many species which do not invariably present
it (vide sub No. 25). Among species characterised by this pronounced form of
aperture are Q. fabularoides Karrer and Miliolina alveoliniformis Brady. Compare
also Massilina alveoliniformis Millett (post No. 90).

The length and breadth of the specimens are about equal, averaging *3—4 mm.
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27. Miliolina valvularis (Reuss).

Triloculina valvularis Reuss, 1851, FSUB. p. 83, pl vii. fig. 6.

Mtlivlina valvularis Brady, 1854, FC p. 161, pl. wv. figs. 4, 5.
Goés, 1894, AST. p. 110, pl. xxii. ﬁg 871.

Millett, 1898, etc., 'M. 1898, p. 501, pl. xi. figs. 5-7.
Fhint, 1899, RFA. p. 299, pl. xliv. ﬁg. 5.
Chapman, 1900, FLF. p. 172. |

)2 22
) 22
2) )3

b ) 23

4. Stations.
Sparingly distributed, but fairly abundant, especially at Stn. ?X. The shells are

all thin-walled and very variable, biloculine, triloculine, and quinqueloculine speci-
mens all occurring, the triloculine being the most abundant.

928. Miliolina dilatata (d’Orbigny).

Quinqueloculina dilatate d’Orbigny, 1839, FC. p. 192, pl. xi. figs. 28-30. .
Schlumberger, 1893, MGM. p. 75, text-figs. 29, 30, pl. 1i.

figs. 70-74, pl. 1v. figs. 87-90.
Miliolina dilatata Wiesner, 1912, AM. p. 231.
3 Stations.
Good examples of this compressed form of M. subrotunde occur at Stns. 2 6, 8, and
X, in company with the type. In material containing such wide variations of the

type-species, it appears to be desirable, for purposes of taxonomy, to separate such

2) 2)

a, distinctive form.

29. Miliolina labiosa (d'Orbigoy).

Triloculina labiosa d’Orbigny, 1839, FC. p. 178, pl. x. figs. 12-14.

Miliolina labiosa Brady, 1884, FC. p. 170, pl. vi. figs, 3-5
Millett, 1898, etec., FM. 1898, p. 502 pl x1. figs. 8, 9.

Flint, 1899, RFA. p. 299, pl. xlv. fig. 3
Chapman, 1900, FLF. p. 173.
Sidebottom, 1904, etc., RFD. 1904, p. 10.

22 35
32 )
22 23

23 2

12 Stations. |
Generally distributed and often fairly abundant. As usual, the specimens are very

variable, often only separable from Nubecularia brady: Millett, by the character of their
aperture. The best specimens were at Stns. 8, 9, 12, and ? X.

30. Miliolina subrotunda (Montagn).

- Vermiculum subrotundum Montagu, 1803, TB. pt. 2, p. 521.
” ’ Fleming, 1822, OSGV. p. 565, pl. xv.

Quingueloculina subrotunda d’Orbigny, 1826, TMC. p. 302, no. 36.
Miliola (Quingqueloculina) subrotunda Parker & Jones, 1865, NAAF. p. 411, pl. xv. fig. 38 ¢, {

(28 a & b on plate).

Mzliolina subrotunda Brady, 1884, FC. p. 168, pl. v. figs. 10, 11.
Jones, Parker, & Brady, 1866, ete., MCF. 1895, p. 120, text-fig. 9.

)5 ' Goés, 1894, ASF. p. 109, pl. xix. figs. 846, 847.
VOL. XX.—PART XVII. No. 3.— November, 1915. 41

b 29
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16 Stations.

Universally distributed, but never abundant. Good and typical specimens at
Stns. 7, 9, 13, and X, At the other Stns. the specimens are, as a rule, weak,
passing into the allied forms M. valvularis (Reuss) and M. dilatata (A’ Orbigny).

31. Miliolina seminuda (Reuss).

Quinqueloculina seminuda Reuss, 1866, FABS. p. 125, pl. i. fig. 11.
)5 Telquem 1878 FIR. p. 76, pl. ix. (xiv.) fig. 8.
Illemea Submz‘unda (Montagu), var., Wright, 1885-6, BLP. p- 319, pl. xxv1. fig.
’s seminuda Ilarland, 1903, FBS p. 195.
’s s Heron-A]len & Earland, 1913, CI. p. 27.

6 Stations.

Poorly represented and none of the specimens very typical, most of them being
nearer to M. circularis and M. rotunda than to the swubrotunda group. Some con-
fusion has arisen in the synonymy of the species, owing to the fact that Terquem
claimed its authorship in 1878, ignoring Reuss’s earlier figure and description.

32 (). Miliolina webbiana (a’Orbigny).

T'riloculina webbiana d’Orbigny, 1839, FIC. p. 140, pl. iii. figs. 13-13.

Mliolina fichteliana Brady, 1884, I'C. p. 169, pl. iv. fig. 9.

Quinqueloculina suborbicularis Schlumberger, 1893, MGM. p. 73, pl. ii. figs. 63, 64, pl. iii.
fig. 67, text-figs. 26-28,

Muliolina suborbicularis Millett, 1898, ete., FM. 1898, p. 502, pl. xi. fig. 13.

33 (5). Miliolina fichteliana (d’Orbigny).
Triloculing fichteliana d’Orbigny, 1839, FC. p. 171, pl. ix. figs. 8~10.

34 (¢). Miliolina suborbicularis (d'Orbigny).

Triloculing suborbicularis d’Orbigny, 1826, TMC. p. 300. no. 12.
>3 d’Orbigny, 1839, FC. p. 177, pl. x. figs. 9-11.
lew!ma suborbicularis Heron-Allen & Farland, 1908, etc., SB 1911, p. 304.

10 Stations.

These three species, all described and figured in the same year by d’Orbigny, are so
closely related that the question of their specific separation can only be entertained
for purposes of taxonomy and convenience when dealing with material which contains
all three types in considerable quantities.

Taking M. webbiana as the strongest and most characteristic form, it may briefly be
described as a sulcate form of M. subrotunda. M. fichteliana is characterised by
much more turgid chambers and feebler striation, nearer, in fact, to M. circularis.
M. suborbicularis 1s, as 1t were, midway between the two, but very faintly striate, the
chambers being but slightly turgid and markedly embracing. The synonymy of the
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three species, as might be expected, becomes highly involved when the figures of
different authors are compared with the original type. Schlumberger’s figures of
M. suborbicularis are typical M. webbiana. Millett’s M. suborbicularis is M. webbiana
as regards the coarseness of its striation, while nearer d’Orbigny’s type 1n the
embracing character of the chambers.

All three types occur at Kerimba, but M. webbiana is by far the most abundant, as
in our experience it is elsewhere. This species is generally distributed, but the
number of specimens at any particular Stn. is never large; it is best and most
abundant at Stn. 11. M. fichteliana is extremely limited, but is the sole representative
of the group at Stns. ? B and 13, and 1s well developed and moderately abundant at
Stn. 1 X, where the other forms are rare and poor. M. suborbicularis is extremely
rare, but typical specimens were found at a few Stns.

With regard to the reference to Schlumbel*ger, 1893, MGM., supra, the author, in
referring his specimens to Quinqueloculina suborbicularis, on account of their presenting
five visible chambers instead of the three represented in d’Orbigny’s type, Zriloculina
suborbicularis, appears to have overlooked the fact that d’Orbigny had already utilized
this specific name for an entirely different quinqueloculine miliolid Quingueloculina
suborbicularis (TMC. p. 302, no. 29), which is a smooth-shelled form, apparently in no
way related to the triloculine striate form. An inspection of the types both at
La Rochelle and in Paris entirely bears this out.

(Group of M. trigonula.)

35. Miliolina trigonula (Lamarck).

Miliolites trigonula Lamarck, 1804, etc., AM. 1804, vol. v. p. 351. no. 3.
’ Lawmarck, 1816, ete., ASV. vol. vii, p. 612 ; 1835, ete. vol. x1. p. 290. no. 3.
Trzloculma: trigonula d’Orbigny, 1826, TMC. p. 299. no. 1, pl xvi. figs. 5-9, Modele no. 93.
Miliolina trigonula Willlamson, 1858, RFGB, p. 84, pl. vi1. figs. 180—18‘3’
9 ' Brady, 1884, FC. p. 164, pl. 1. figs. 14-16.
" s Goés, 1894, ASF. p. 115, pl. xxu. fig. 870.
17 Stations.

Universally distributed, and at most Stns. showing considerable variation, the
species running imperceptibly into M. fricarinata. The difficulty of separating the
two forms is greatest at those Stns. (e. g., 5, 6, 7, 10, and 12) where the species
reaches 1ts maximum development in size, the young specimens 1n both species being,
as a rule, more typical than the larger ones. At Stns. 2, 3, and 13 the species
exhibits a dehiscent tendency, very marked in occasional specimens, in which the
final chambers are separated by deep grooves from the earlier ones, suggesting the
Triloculina plicata of Terquem (T. 1878, FIR. p. 61, pl. vi. (x1.) fig. 2). At Stns. 1,
8, and 9 specimens irregularly sulcate in the neighbourhood of the aboral extremity
of the final chamber occurred. At Stn. 13, where the species was very variable,

41, 2
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specimens near 7. mariont Schlumberger (S. 1893, MGM. p. 62, pl. 1. figs. 38-41,
text-figs. 7, 8) were seen, and also a single specimen resembling M. rofunda in the
character of its aperture. Specimens referable to 7. ¢gibba d’'Orbigny (d'0O. 1846, FI'V.
p. 274, pl. xvi. figs. 22-24) occurred at many Stns. At Stn. 9 a specimen 1n which
the final chamber divided into two, each furnished with a normal aperture side by side
at the same extremity of the shell, was found. o

36. Miliolina insignis Brady.

Miliolina insignis Brady, 1879, etc., RRC. 1881, p. 43.
s »»  Brady, 1884, I'C. p. 165, pl. 1v. figs. 8, 10.
’ ,,  Wright, 1885-6, BLP. p. 319, pl. xxvi. ﬁg.l 4,

4 Stations.

Occurs at a few Stns. only, the best at Stn. 11.  All the Kerimba specimens belong

to a somewhat inflated type, with a more elOngated axis than is shown in Brady’s
figure. |

37. Miliolina tricarinata (d’Orbigny).
Triloculing tricarinata d’Orbigny, 1826, TMC. p. 299, no. 7, Moidél_e no. 94.
Cruciloculina triangularis d’Orbigny, 1839, FAM. p. 72, pl. ix. figs. 11, 12.
Triloculina tricarinata Brady, 1864, RI'S: p. 466, pl. xlviii. fig. 3.
Miliolina tricarinata Brady, 1884, FC. p. 165, pl. 111. fig. 17.
’s (Triloculing) tricarinatia Egger, 1893, FG. p. 234, pl. i1 figs. 35-37.
’s tricarinata Goés, 1894, ASF. p. 114, pl. xx1. figs. 866-869.
’ ” Chapman, 1907, TFV. p. 18, pl. ii. fig. 31.
15 Stations.

Generally distributed, but, on the whole, less abundant than the allied species
M. trigonula. Two very distinct forms occur in the material, not usually at the same
Stns. : (i.) the typical M. tricarinata, characterised by a somewhat long shell with
acute marginal edges, resembling d’Orbigny’s model (u? supre) and his species
T. angularis ('O, 1826, TMC. p. 299, no. 6), occurs abundantly and of very fine
dimensions at Stns. 11 and 12, less frequently at Stns. © and 6, and rarely at Stns. 2 a
and 7; (ii.) a shorter, broader form with rounded marginal keels as figured
by Chapman (uf supra), and generally attaining a larger size than the typical
M. tricarinata, is much more generally distributed, but does not occur at all at
Stns. 11 and 12. At Stn. 2@ a single individual of the elongate type was observed
with rounded keels. The short round-edged type, at all Stns. where 1t occurs, has

a tendency to pass imperceptibly into M. ¢rigonula.

38. Miliolina tricarinata, 'var._plica,ta_ (Terquem). (Pl. XLI. figs. 17-22.)
Triloculina plicata Terquem, 1878, FIR. p. 61, pl. vi. (x1.) fig. 2.

13 Stations. _. .
At nearly all the Stns, M. tricarinata shows a tendency to separafion of the later
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chambers, which in the most advanced cases (especially at Stns. 2« and 4) are
separated from their predecessors by deep sutural clefts. Such specimens may, for
purposes of classification, be separated under the name of Terquem’s species; they
~ probably represent a passage-form between M. ¢ricarinate and M. contorta. Karrer's
Triloculina intermedia (K. 1868, MFKB. p. 138, pl. i. fig. 11) represents this dehiscent
form in a less advanced degree, as also does Costa’s figure of Triloculina decipiens
Reuss (C. 1853, etc., PRN. 1856, pl. xxiv. figs. 13 & 16), which, however, differs
greatly from the original figure of that species as given by Reuss (R. 1849-50, FOT.
p. 832, pl iv. (xlix.) fig. 8). ‘

39. Miliolina tricarinata, var. serrata, nov. (Pl XLI. fies. 28-25.)

2 Stations.

At Stns. 7 and ?X a few specimens were found of a very beautiful little variety
(which we figure), in which the marginal edges of the chambers were furnished with
regular serrate processes. They represent a somewhat dehiscent type of M. tricarinatae,
in which four chambers are exposed round the circumference of the test. Somewhat
similar forms are figured by Brady, Parker, & Jones (B. P. & J. 1888, AB. p. 215,
pl. x1. fig. 33) under the name M. excisa, and by Millett (M. 1898, etc., FM. 1904,
p. 607, pl. xi. fig. 4), but these specimens are quinqueloculine instead of triloculine
as are ours. |

Length averages ‘25—39 mm., breadth ‘18-'25 mm.

40. Miliolina terquemiana Brady. (PL XLI. ﬁgs. 26-31.)

Miliolina terquemiana Brady, 1884, F'C. p. 166, pl. cxiv, fig. 1.

iricarinata (striate var.)=M. terquemiana Millett, 1898, etc., FM. 1898, p. 503,
pl. xi. figs. 10, 11.

» 2 var. ferquemiana Chapman, 1900, FLF. p. 174,

’ terquemiana Dakin, 1906, FC. p. 230, pl. figs. 9, 10.

o Stations. |
Scantily represented, most abundant at Stn. 1. This is only a sulcate condition

of M. tricarinata, and bears the same affinity to that species as does M. insignis to
M. trigonula. '

. Two forms occur, one a long narrow form with acute marginal periphery recalling
the M. funafutiensis of Chapman, the other resembling Brady’s figure, but with
more inflated chambers, 7. . presenting a general conformation intermediate between
M. tricarinata and M. trigonula.

2)

41. Miliolina bertheliniana Brady. (Pl XLI. figs. 32-35.)

Miliolina bertheliniana Brady, 1884, FC. p. 166, pl. cxiv. fig. 2.

tricarinata (reticulated form) = M, bertheliniana Millett, 1898, etc., FM. 1898, p. 503,
pl. x1. fig. 12.

var. bertheliniana Chapman, 1900, FLF, p. 174,

27

77 - 2y
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9 Stations.

Generally distributed, frequent at a few Stns. and very common at Stn. 11. The
specimens throughout are generally identical with Brady’s figure, but at Stn. 11 there
is a considerable amount of variation. The majority of the specimens are of the short
regularly tricarinate type, but here, and at Stn. 1 B, a few specimens of a very elongate
type were found. Brady recorded the species from Madagascar and Algoa Bay, and
Millett as ¢ very rare” in the Malay Seas. It occurs rarely in dredgings from

Cebu, Philippine Islands, 45 and 120 fathoms, and is probably of wide distribution
in tropical shallow seas.

(Group of M. cultrata [edentate].)

42. Miliolina cultrata Brady. (Pl. XLII. figs. 1-10.)
Miliolina cultrata Brady, 1879, ete., RRC. 1881, p. 45.

’s ,,  Drady, 1884, FC. p. 161, pl. v. figs. 1, 2.
iy ,,  Tgger, 1893, FG. p. 231, pl. 1. figs. 29-31.
» »  Millett, 1898, etc,, FM. 1898, p. 269, pl. vi. figs, 11, 12.

16 Stations.

Universally distributed and often abundant. In Brady’s original figure and in the
subsequent authorities (supre) the early chambers are shown as vertical or but slightly
oblique. In the Kerimba specimens a complete series can be obtained at many Stns.
in which the early chambers range from vertical to very oblique [as in M. bosciana
(d'Orbigny)|. Wiesner (W. 1912, AM. pp. 220-222, fig. 2) has separated the
Malay specimens of M. bosciana (d’Orb.), figured by Millett, under the new specific
name M. milletti on account of ¢ the narrow build, the strongly-marked oblique setting
of the middle chambers, the large aperture with prominent lip, the frequently produced
aperture-neck, the deeper sutures, its slighter polish, and the greater inclination to
build cornered and keeled varieties.” He has further separated under the varietal
name of M. milletti, var. carinata, keeled specimens identical with the series found at
Kerimba, and which appear to us to agree in all essential characteristics, except the
oblique setting of the chambers, with Brady's M. cultrata. In view of the complete
range of variations in the axis of the early chambers, it does not seem to us possible
or desirable to differentiate between Wiesner’s varieties and Brady’s type, and we
have theretore dealt with the whole group under the above heading.

At nearly all the Stns. where the species occurs, decorated varieties are abundant,
ranging between specimens feebly sulcate at the aboral extremity to specimens strongly
sulcate all over. These latter represent Wiesner’s variety A7, milletts, var. carinata-
striata, with specimens of which he has been so courteous as to supply us.
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43. Miliolina durrandii Millett. (Pl. XLII. figs. 11-16.)
Miliolina durrandii Millett, 1898, etc., F M. 1898, p. 268, pl. vi. figs. 7-10.

9 Stations.

Generally distributed and often quite common, the finest specimens at Stns. o, 6,
and 7, where it was abundant. There 1s a certain amount of variation in this species,
especially in the degree of development of the keel, but none of the costate specimens
referred to and described by Millett occur at Kerimba. The development of the
keel appears to be dependent on the stage of growth, the younger shells having
a much more rounded edge than the older ones, a feature that is particularly noticeable
in the smallest specimens, in which the keel is almost entirely absent, except near the
aperture. In very young shelis there is a rapid increase in the length of the chamber,
with the result that the ultimate chamber is often more than double the entire length

of the preceding chamber. | |
M. durrandii is one of the species first recorded from the Malay Seas by Millett,
but 1t 1s probably very widely distributed in shallow tropical waters. We have records
from the coasts of Burmah, Queensland, Java, and Macassar in the eastern seas, and

in the Pacific it 1s very abundant and typical at Tahiti. Owing to the absence of any
tooth to the aperture, the internal arrangement of the shell is strikingly monothalamous
or cornuspirine. This internal arrangement is quite similar to that described and
figured by Schulze in his Spiroloculina lyaling (S. 1874, etc., R. no. 3, 1875, p. 132,
pl. vi. figs. 14-16), and 1s clearly brought out in Millett’'s fig. 10. We have
specimens (which are being figured elsewhere) showing ingested diatoms and small

specimens of other foraminifera (H-A. 1910, RPF. p. 232, pl. xiv. figs. 5, 6).

44. Miliolina rupertiana Brady.

Miliolina rupertiana Brady, 1879, ete., RRC. 18851, p. 46.
)5 v Brady, 1884, FC. p. 178, pl. vii. figs. 7-12 and text-fig.
’ ’ Maillett, 1898, etc., FM. 1898, p. 269, pl. vi. fig. 13.
10 Stations.

This highly specialised type is generally distributed over the area and fairly
plentiful at some of the Stns., notably Stns. 1 and 13. The specimens often attain
a very large size, and, as a rule, are of a narrower and more inflated type than that
figured by Brady, the marginal edge being at most of the Stns. quite round and smooth,
thus more nearly resembling Millett’s figure. At several Stns., however, specimens
were found exhibiting a tendency to a compressed and carinate form, which was, in
a few instances, quite as strongly developed as in Brady’s figs. 7 and 9, M. rupertiana
is extremely common at Perim in the Red Sea. It also occurs in the Torres Straits
and on the Queensland coast. Brady records it as plentiful from Madagascar.
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(Group of M. oblonga.)

45. Miliolina bosciana (d’Orbigny).

Quinqueloculina bosciana d’Orbigny, 1839, FC. 191, pl. xi. figs. 22-24.
Miliolina bosciana Millett, 1898, etc., FM. 1898, p. 267, pl. vi. fig. l
’ 23 Chapman, 1900, FLF p. 177, pl. 1. fig. 7.
» )5 Sidebottom, 1904, ete., RFD. 1904, p. 7.

10 Stations.

This very variable species 1s almost universally distributed and often very common.
At most of the Stns. the specimens are of the smooth typical form, but agglutinate
tests were found at Stn. 1, feebly striate at Stn. 2 ¢, and a single punctate specimen

at Stn. 7. These varieties have been admirably figured and described by Millett
(loc. cit. ut supra).

46. Miliolina transversestriata Brady. (Pl. XLII. figs. 17-20.)

Miliolina transversesiriata Brady, 1879, etc., RRC. 1881, p. 45.

. ’s Brady, 1884, FC. p. 177, pl. iv. fig. 6.

'l ’ Mallett, 1898, etc., FM. 1898, p. 268, pl. vi. fig. 5.
12 Stations. |

Generally distributed and often common, especially at Stns. 1, 3, 4, and 6. The

specimens exhibit very little variation, except in the strength of their markings.
Records of the species appear to be few: Brady gives Raine Island and Mauritius, but
we have specimens from Havana and from the Great Barrier Reef, so that it is

probably widely distributed in tropical shallow waters.

47. Miliolina funafutiensis Chapman. (Pl. XLII. figs. 21, 22.)

Miliolina funafutiensis Chapman, 1900, FLF. p. 178, pl. x1x. fig. 6.
’ 55 Chapman, 1902, CKA. p. 231.
1 Station.

A single specimen from Stn. 11, which we figure, suggests this species, but differs
in some particulars from Chapman’s description. It is nearly oval in section
instead of triangular, but resembles the type in the character of its oblique markings
and produced aperture.  Chapman’s types were from the Lagoon at Funafuti
(73-12 fms.) and Cocos Keeling Atoll (outside the reef). The species is common and
typical in a dredging from Apia Harbour, Samoa (7 fms.).

48. Miliolina oblonga (Montagu).

Vermiculum oblongum Montagu, 1803, TB. p. 522, pl. xiv. fig. 9.
. Fleming, 1822, OSGYV. p. 565.
Tr zlocuhna oblonga d’Orbigny, 18‘3’6 TMC. p. 300. no. 16, Modéle no. 95.
)y N d’'Orbigny, 1839, I'C. p. 175, pl. x. figs. 3-5.



FORAMINIFERA OF THE KERIMBA ARCHIPELAGO., 567

Miliolina seminulum, var. oblonga Williamson, 1858, RFGB. p. 86, pl. vii. figs. 186, 187.

oblonga Jones, Parker, & Brady, 1866, ete., MFC. 1895, p. 120, pl.ii. figs. 31 & 32,
and pl. v. fig. 5.

Terrigi, 1880, SGP. p. 173, pl. 1. fig. 2.

Goés, 1894, AST. p. 110, pl. xx. figs. 850, a—f.

Millett, 1898, etc., I'M. 1898, p. 267, pl. v. fig. 14.

23

39 2>
3 22

2 b

16 Stations.
Universally distributed and often abundant, but never attaining any large size or

development. The best specimens at Stn. 3. At Stns. 9 and 12 the specimens were
large and showed signs of superficial markings linking the species with M. striata.

49. Miliolina gracilis (@’Orbigny).

Triloculina gracilis d’Orbigny, 1839, FC. p. 181, pl xi. figs. 10-12.

Miliolina gracilis Brady, 1884, FC. p. 160, pl. v. fig. 3.

Egger, 1893, FG. p. 231, pl. 1. figs. 32-34.

Sidebottom, 1904, ete., RFD. 1904, p. 14, pl. iv. figs. 10-12.

» 27

22 27

2 Stations. |
A single typical specimen at Stn. 10 and a few at Stn. ! B.

50. Miliolina pygméea (Reuss).

Quingueloculina pygmea Reuss, 1849-50, FOT. p. 384, pl. v. (1) fig. 3.
'y lucida Karrer, 1868, MFKB. p. 147, pl. 11. fig. 7.
Miliolina pygmea Brady, 1884, FC. p. 163, pl. cxiu. fig. 16.
Eeger, 1893, FG. p. 230, pl. 11. figs. 23-25.
Sidebottom, 1904, ete., RID. 1904, p. 13, pl. 1v. figs. 4-6.
Heron-Allen & Earland, 1908, etc., SB. 1909, p. 312.

23 22
) 2}

» 20

5 Stations.
Very poorly represented in the material; all the specimens differ somewhat from

Reuss’s figure in having a produced neck, and are, perhaps, more related to the allied
M. lucide (Karrer), which is cited by Brady as a synonym of Reuss’s species.
According to Brady the species is a rather deep-water form.

51. Miliolina exsculpta, sp. n. (Pl. XLII. figs. 23-26.)

6 Stations.

Test free, minute, thin-walled, often opalescent, having three chambers visible on
one face and four or more on the other. Sutural lines deeply excavate and undercut,
especially at the extremities of the shell. Chambers embracing, and crescentic in
section, the individual chambers being narrow at the oral extremity and very broad
and embracing at the aboral end of the shell. Furnished with a somewhat produced
neck, sometimes lipped, and terminating in a toothless aperture regularly and constantly
crescentiform. Surface highly polished, peripheral edgesrounded. The chambers are

VOL. XX.—PART XVII. No. 4.— November, 1915. 4 M
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set somewhat obliquely, so that the general arrangement is on the same plan as in
M. bosciane. In young specimens the chambers are often divided from each other
at the oral and aboral extremities by an open space between them, which pertforates
the entire test as shown in Brady's figures of Spiroloculina acutimargo Brady and
S. grata Terquem.

The appearance of this little shell is strikingly constant and characteristic, the
sutures, which in most miliolids are marked by slight depressions or by flush or even
limbate sutural lines, being entirely absent. The whole shell suggests a simple tube of
crescentiform section, invariably narrowing towards the apertural end of each chamber,
and coiled on itself in milioline fashion. It is this narrowing which gives the
transverse arrangement of the early chambers as compared with the final pair. Our
specles 1s to some extent isomorphous with Spiroloculina acutimargo Brady, but differs
from that form in the rounded and embracing character of its chambers, the entire
absence of any keel, and the milioline plan of growth. Its affinities in the milieline
group are with M. gracilis (d’Orb.).

The species is fairly generally distributed, but never very abundant, the best and
most numerous examples being found at Stn. 5. It also occurs at Vavau, Friendly Is.,

Pacific, 16 fms.
Length averages *3~'06 mm., breadth *18—24 mm.

52. Miliolina rotunda (d’Orbigny). (Pl. XLII. figs. 27-30.)

Triloculing rotunda d’Orbigny, 1826, TMC. p. 299. no. 4.
sy Schlumberger, 1893, MG M. p. 64, pl. 1. figs. 48-50; text-figs. 11, 12
MszZma?otunda Millett, 1898, ete., FM 1898, p. 267, pl. v. figs. 15, 16

’s » Sldebottom 1904 etc., RFD. 1904, p. 8.
» .,  Heron-Allen & Earland, 1913, CI. p. 25.
’ »  Wiesner, 1912, AM. p. 225.

11 Stations.

Not very common except at Stns. 3, 12, and ? X, where the specimens were large,
typical, and very abundant. At Stns. 1 and 11 a smaller type occurs similar to
Millett's Malay figures, and, like those, very variable, both biloculine and tri-
loculine specimens (but chiefly the former) occurring. This small and variable
type differs considerably from the large d’Orbignyan type in its shell-texture. The
large type has a smooth, thick, and highly polished surface; while the shell in
the small type 1s thin, irregular in surface, or marked with lines of growth, and
often matt or even sclerotic.

53. Miliolina anconensis (Schultze).
Miliola anconensis Schultze, 1854, OP. p. 58, pl. 1. figs, 12, 13.

10 Stations.
This rather well-marked type, with 1its triloculine test and large gaping mouth,
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usually furnished with a recurved lip, is universally distributed in the dredgings.
There 1s great variation in the shells, some of which are almost biloculine. The
texture 1s almost invariably rather uneven, but polished. The species appears to
occupy an 1ntermediate position between M. rotunde and M. seminulum ; it was
specially noted at the Stns. indicated in the table as being typical and perfect, but it
occurs almost universally in company with the type-forms of M. seminulum.

53 «. Miliolina cuneata (Karrer).

Tmloculma cuneata Karrer, 1867, FO. p. 359, pl. 1. fig. 8.
fBllocuhne form), Brady, 1884, FC p. 139, pl. 1. figs. 19, 20.

22 2)

3 Stations.
At three Stns. biloculine specimens, similar to those figured by Brady, occur.

They agree in all respects with Brady’s specimens in the collection at Cambridge.

54. Miliolina vulgaris (d’Orbigny).
Quinqueloculing vulgaris d’Orbigny, 1826, TMC. p. 302. no. 33,
Terquem, 1878, I'IR. p. 66, pl. vi. (xi.) figs. 20, 21.
Schlumberger, 1893, MGM. p. 65, pl. 11. figs. 65, 66, & woodcuts
13, 14.
s Fornasini, 1902, FLR. p. 21, text-fig. 13.
leeolma vulgaris Heron-Allen & Earland, 1913, CI p- 28.

5 Stations.
Very poorly represented. At. Stn. 6 the specimens are agglutinate.

22 27

i 22

(Group of M. seminulum.)

55. Miliolina seminulum (Linné). (Pl XLIL fig. 31.)

Serpula seminulum Iinné, 1767, SN. (ed. xii.) p. 1264, no. 791 ; Linné, 1788, SN. (ed. xiii.),
p. 3739. no. 2.

Quinqueloculina seminulum &’Orbigny, 1826, TMC. p. 303. no. 44.

. levigate d’Orbigny, 1839, FIC. p. 143, pl. m. figs. 31-33.

Miliolina seminulum Williamson, 1858, REFGB. p. 85, pl. vi.. figs, 183-189.

Quinqueloculina seminulum Jones, Parker, & Brady, 1866, etc., MFC. 1866, p. 9, pl. iii.
figs. 35, 36

Miliolina seminulum Brady, 1884, FC. p. 157, pl. v. fig. 6 (References).

Quinqueloculing seminulum Schlumberger, 1893, MGM. p. 66, pl. iv. figs. 80, 81 ; text-figs.

15, 16.
Triloculina levigata Schlumbercrer, ibid. p. 63, pl. 1. figs. 45-47; text-figs. 9, 10.

16 Stations.
. The species is universally distributed and at some Stns. fairly common, but it is not

one of the typical Kerimba forms., There is, as usual, an immense range of variation
| 4 3 3
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according to the degree of compression, the length of the test, and the angularity of

the sectional view.
Specimens resembling the Quingueloculing lamellidens of Reuss (R. 1863, KTF.

p. 41, pl. i. fig. 7) are common at several Stns., and at Stns. 1, 2, 7, and 13 we have
met with specimens resembling M. lamellidens, var. 0blique (Wiesner MS. in course of
publication), of which, by the courtesy of the author, we possess specimens from
Cap Promontore in the Adriatic.

At Stn. 12 an abnormal specimen was obtained, which we figure, in which the final
chamber is added at the apex of the shell, and is furnished with a large gaping mouth
devoid of teeth. It suggests superficially the abnormal specimens to which Pearcey
has given the specific name M. dentistoma (Trans. Roy. Soc. Edinburgh, vol. xlix, 1914,

p. 994, pl. ii. figs. 17-19).

56. Miliolina seminulum, var. cornuta Sidebottom,

Miliolina seminulum, var. cornute Sidebottom, 1904, etc., RFD. 1904, p. 11, pl. 111. figs. 11, 12,
text-fig. 3.

1 Station.
At Stn. 9 a good many specimens which we think are referable to Sidebottom’s

variety, although there is a tendency to an excess of growth and marking not suggested
by his figure and the surface of the test is generally rather rough instead of being
polished. The processes or horns from which the variety obtains its name, and which
in the Delos specimens are simple protuberances on the marginal edges of the shell,
are in most of the Kerimba specimens continued across the sides of the chambers, so
as to give a radially furrowed aspect to the test somewhat as in M. parkeri Brady.
This cornute type of ornament is not common in the miliolids, but similar processes
are seen on d’Orbigny’s Biloculina aculeata (d'O. 1826, TMC. p. 298. no. 3, Modele
no. 31), and on Miliolina excisa Brady, Parker, and Jones (B. P'. & J. 1888, AB. p. 219,
pl. xl. fig. 33), and in Miliolina cristata Millett (M. 1898, ete., FM. 1893, p. 206,
pl. x11. fig. 3).

57. Miliolina candeiana (d’Orbigny).
Quingueloculina candeiana d’Orbigny, 1839, FC. p. 199, pl. x11. figs, 24-26.
s . Brady, 1870, FTR. p. 286, pl. x1. fig. 1.
Miliolina candeiana Brady, 1887, SBRF. p. 882,
Heron-Allen & Earland, 1913, CI. p. 29, pl. 11. figs. 1-4.

?? 3?

4 Stations.
A few specimens referable to the form figured by us under the above name in the

Clare Island monograph. -



FORAMINIFERA OF THE KERIMBA ARCHIPELAGO. 971

58. Miliolina auberiana (d’Orbigny).
Quenqueloculina auberiana d’Orbigny, 1839, FC. p. 193, pl. xii. figs. 1-3.

’ ungeriane d’Orbigny, 1846, FFV, p, 291, pl. xviii. figs. 22-24.
Miliolina auberiana Brady, 1884, FC. p. 162, pl. v. figs. 8, 9.
. ’s Goés, 1894, ASEK. p. 109, pl. xix. fig. 844.
. s Heron-Allen & Earland, 1908, etc., SB. 1909, p. 312.

15 Stations.

Universally distributed and generally abundant, the best at Stns. 6 and 12, notably
at the latter. There is considerable variation at most Stns., the species merging
through specimens referable to d’Orbigny’s M. ungeriana (ut supra) and M. akneriana
(d’0. 1846, FFV. p. 290, pl. xviil, figs. 16-21) towards M. semeinulum. There is also
considerable difference in the shell-texture. Normally highly polished, it also occurs
with a matt surface, becoming first finely, and ultimately somewhat coarsely, aggluti-
nate. At Stn. 2 ¢ a specimen was found with a cribrate aperture.

59. Miliolina auberiana, var. stenostoma (Karrer). (Pl XLII. fig. 32.)
Quinqueloculina ungeriana, var, stenostoma Karrer, 1868, MFKB. p. 141, pl. i1. fig. 3.

1 Station.
At Stn. 11 we found a single example of this beautifully decorated variety of

M. auberiana which differs from Karrer's figure only in the greater extent of the radial
ogrooves, which 1n the Kerimba specimen extend right across the face of the chambers.
IKarrer’s specimens were from the Miocene of Kostej.

60. Miliolina cuvieriana (d'Orbigny). (Pl XLII. figs. 83-36.)

Quinqueloculina cuvieriana d’Orbigny, 1839, FC. p. 190, pl. xi1. figs. 19-21.
" lamarckiana d’Orbigny, 1bid. p. 189, figs. 14, 15.
M:iliolina cuvieriana Brady, 1884, I'C, p. 162, pl. v. fig. 12. |
Igger, 1893, FG. p. 234, pl. 11, figs. 47-49, pl. 1v. figs. 22-24.,
Jones, Parker, & Brady, 1866, etc., MCF. 1895, p. 119, pl. vi. fig. 4 (not 3).
Millett, 1898, ete., I'M. 1898, p. 505, pl. xu1. fig. 2.

72 22
22 23

3 2

6 Stations.
Very poorly represented. Hardly any characteristic specimens, most of them varying

in the direction of M. auberiana. At Stn. ' X a small variety with a dull subaggluti-
nate appearance occurs. At Stn. 11 a few specimens were tound which we figure,
which probably represent a pauperate and undulate form of this species. There is
great variation among the few specimens found, some being regularly triangular in
section with prominent marginal edges of the chambers as 1n the type, while in others
the chambers are very broad and ribbon-like in section and twisted upon themselves.
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60 «. Miliolina crassa (d’Orbigny). (Pl XLII figs. 37-41.)

Quingueloculina crassa d’Orbigny, 1826, TMC. p. 301. no. 14.
' » lerquem, 1882, FEP. p. 186, pl. xx. (xxviil.) figs. 20, 21.
0 ,,»  Fornasini, 1905, SOM. p. 65, pl. iii. fig. 5.

1 Station.

At Stn. 11 a good many specimens of a handsome Miliolid which appears to be
nearer to d’Orbigny’s species than to Brady’s A/. insignis, which in many points it
resembles. I'Orbigny’s description in the ¢ Prodrome™ (d'0. 1850, etc., PP. vol. ii.
p. 409. no. 1369), ¢ espece suborbiculaire, renflée, striée” is scanty but sufficient.
The Kerimba specimens are nearly all roughly triangular in section with rounded
edges and the surface of the chambers entirely covered with coarse rounded sulei
strictly parallel. Ina few instances the shell is more compressed and regularly like
M. auberiana in outline, but with the same characteristic costz. All the specimens
are distinctly quinqueloculine.

61. Miliolina bicostata (d’Orbigny). (Pl. XLIL figs. 42—45.)

Quinqueloculina bicostata d’Orbigny, 1839, FC. p. 195, pl. xu. figs. 8-10.
Miliolina bicustata Goés, 1894, ASF. p. 112, pl. xx. fig. 855.
Goés, 1896, DOA. p. 83, pl. viii. figs. 19-21,

23 22

6 Stations.
Generally distributed, but very rare. The specimens agree much more closely with

d'Orbigny’s original figure than with those of Goés. Goés states that d'Orbigny’s
specimen was probably a young shell, but 1t appears to be a fully developed individual
in the d’Orbignyan figure. T'he Kerimba specimens all differ in certain well-marked
features ; the marginal carinee are generally more or less undose, and the surface of
the chambers, although usually smooth, i1s often 1rregularly and feebly costate. But
the most essential point of difference is in the aperture. D’Orbigny states that the
aperture is small, round, furnished with a small simple and short tooth. In the
Kerimba specimens, however, the aperture 1s invariably fitted with a flat plate, attached
to the penultimate chamber and fitting the aperture like an operculum, leaving only a
very narrow slit open round 1ts edge. D’Orbigny’s specimens are also described as
milky-white, but the Kerimba specimens are dull and matt in texture, the carinal ridges
standing out prominently by reason of their whiteness as contrasted with the walls of

the chambers.

62. Miliolina undosa (Karrer). (Pl XLIIL figs. 1-4.)

Quingueloculina undosa Karrer, 1867, FO. p. 361, pl. 1. fig. 3.
Miliolina undosa Brady, 1884, FC. p. 176, pl. vi. figs. 6-8.

Egger, 1893, FG. p. 287, pl. 11. figs. 41, 42.

Millett, 1898, ete., FM. 1898, p. 506, pl. x1n. fig. 5.
Heron-Allen & Earland, 1908, ete., SB. 1911, p. 304.

3y 99
93 3

) 2
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12 Stations.

Almost universally distributed 1n one or other of many divergent varieties. Fairly
typical forms were observed at many Stns., especially Stns. 1, 24, and 10. At other
Stns. the specimens are less typical, and might perhaps be more strictly described as

undose varieties of other recognised species, especially M. linnwana, M. contoria, and
M. ferrussacit.

63. Miliolina undulata (d’Orbigny). (Pl XLIII. figs. 5-8.)
Quingueloculing undulate d’Orbigny, 1826, TMC. p. 302. no. 27.

’s 5»  Schlumberger, 1893, MGM. p. 71, pl. i. figs. 53, 54, pl. ii.
figs. 60, 61 ; text-figs. 23, 24.
53 ,,  Tempere, 1897, FCF. p. 21, pl. 1v. fig. 9.

Mélz;oZina undulate Sidebottom, 1904, ete., RIFD. 1904, p. 13.
Wiesner, 1912, AM. p. 218.

2? 2
6 Stations. ,
A finely striate form with broad and gaping aperture occurs at many of the Stns.
which appears to bereferable to d'Orbigny’s M. undulate, although the majority of the
specimens do not exhibit very marked curvature of the chambers. This undulation is
however, exhibited strongly at Stn. 9, and in a less degree in occasional specimens
from other Stns. The character of the aperture and section of the test seem to
suggest the close affinity of the species with M. nussdorfensis (4’0O. 1846, FEFV. p. 295,
pl. xix. figs. 13-15) and M. brongniartii.

64. Miliolina reticulata (d’Orbigny). (Pl XLIIL. figs. 9, 10.)

Triloculina reticulata d’Orbigny, 1826, TMC. p. 299. no. 9.
Quinqueloculina reticulata Karrer, 1861, FWB. p. 449, pl. 1. fig. 5.
Triloculina reticulala Parker, Jones, & Brady, 1859, ete., NF. 1871, p. 249, pl. viii. fig. 18.
Miliolina reticulata Brady, 1884, FC. p. 177, pl. ix. figs. 2-4.
. ’s Egger, 1893, FG. p. 239, pl. 11. figs. 83, 84.
Quingueloculina reticulata Schlumberger, 1893, MGM. p. 72, fig. 25, and pl. 11. fig. 62.
11 Stations.

-Generally distributed and often plentiful. The bulk of the specimens are of the
normal quinqueloculine type as figured by Brady, but more elongate and delicate, being
nearer Karrer’s figure. At some of the Stns. other reticulate varieties occur, notably
at Stns. 11 and 13, where a broad and angular guinqueloculine type near d’'Orbigny’s
Quinqueloculina affinis occurs (d’0. 1826, TMC. p. 302. no. 41 ; see F. 1902, FLR. p. 23,
fig. 17). At Stn.11a long and very pretty quinqueloculine form was found with regular
markings and suggesting Terquem’s @. pertuse in the neatness and regularity of its
reticulations, which he compares to a ¢ trellis of very fine oblique striee, forming regular
lozenges 7 (T. 1882, FEP. p. 183, pl. xx. (xxviil.) fig. 9). At Stn. 11 a very beautiful
form occurs, which we figure. It has angular chambers excavate at the periphery and
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suggests the Q. sagra of d’Orbigny (d'0O. 1839, FC. p. 188, pl. xi. figs. 16-18), except
that in that species the reticulate markingsare confined to the broad peripheral ridges
of the chambers, the sides being excavated in grooves.

65. Miliolina parkeri Brady. (Pl. XLIIIL. figs. 11, 12.)

“ Quinqueloculina with oblique ridges,” Parker, 1858, MIS. p. 53, pl. v. fig. 10.
Miliolina parkeri Brady, 1879, ete., RRC. 1881, p. 46.

') ,,  Brady, 1884, I'C. p. 177, pl. vi1. fig. 14.
’ 5, Chapman, 1900, FLF. p. 175.
’s ,,  Chapman, 1902, CKA. p. 231.

o Stations.

Typical specimens of M. parker: are curiously rare in the material, considering the
fact that it is an essentially coral-reef species. Trueindividuals corresponding exactly
with Brady’s figure occur at Stn. 11 only, weaker specimens at Stns. 6 and 9. At
many other Stns. specimens occur intermediate between M. parkeri and the very
characteristic form figured by Millett under the name M. parker:. This form, so
common at Kerimba, is so distinctive and different from the typical M. parkeri that
we have separated it under the name M. kerimbatica. Both Millett and Chapman
have expressed the opinion that . parkeri is closely allied to, and is a robust
form of M. undosa, but 1t appears to us more likely that ‘‘ urdosa ™ is merely a con-
dition of growth affecting many different species rather than a true specific form, and
that M. parkeri, like other types, is subject to *“ undose ”’ forms of growth.

66. Miliolina kerimbatica, sp. n. (Pl. XLIIL figs. 13-23.)
Milioling parkeri Brady ; Millett, 1898, etc., FM. 1898, p. 507, pl. xi1. fig. 4.
13 Stations. '

Test free, quinqueloculine. The walls of the chambers thick, irregularly furrowed
in all directions with broad deeply gouged-out channels, running obliquely and
irregularly across the face of each chamber and generally connecting with a deeper
straight furrow excavated down the peripheral edge. This straight peripheral furrow,
when exposed on an earlier chamber 1n the centre of the test by the quinqueloculihe
arrangement of the shell, affords a very striking appearance by contrast with the
transverse furrows on the surface of the surrounding chambers. Apertuore large and
furnished with a prominent tooth. The oral end is usually but slightly produced, but
in some individuals the aperture is situated on a produced neck. The ridges between
the furrows are flat on the top, . e., the furrows are cleanly gouged out of the shell-
substance.

This rather protean form is one of the dominant features of the material, occurring
at nearly every Stn., and at some, notably Stns. 3, 9, 11, and 12, in great abundance
and attaining a very large size. Hardly any two individuals are alike in detail of
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ornamentation, but the general character of the markings (e. g., the deeply channelled
orooves, with their prominent and flat-topped dividing ridges, arranged in strongly
contorted and almost reticulated patternson the shell-surface)is a constant and readily
recognisable feature. Millett’s figure of M. parkeri is an admirable illustration of
the broader types of our specles, but at Kerimba it presents an enormous range
of form which we have attempted to illustrate.

The affinities of the form appear to lie between M. linneana and M. reticulata, with
both of which species M. kerimbatica is joined by a series of intermediate examples.

The size is very variable, ranging between *5 and 1'75 mm. in length and *4-1'1 mm.
1n breadth.

(Group of M. contorta and M. bicornis.)

67. Miliolina anguina (Terquem), var. agglutinans Wiesner MS.
Quinqueloculina anguina Terquem, 1878, FIR. p. 78, pl. ix. (xiv.) fig. 20.

5 Stations.

Terquem (ut supra) figures a little quinqueloculine miliolid with an elongated por-
cellanous test. No typically porcellanous specimens referable to Terquem’s figure and
description occur at Kerimba, but occasional examples with sclerotic tests occur, and at
a few Stns. specimens with a distinctly subarenaceous investment were found agreeing
with co-type specimens kindly furnished us by Herr Wiesner (whose work on the
Miliolide is in course of publication), and which he proposes to describe under the
above varietal name. They may be compared with the “ Planche inédite ” of Quingue-
loculina aspera d’Orbigny, published by Fornasini (F. 1905, SOM. p. 65, pl. 1u. fig. 1),
but differ in having a produced neck, similar to Terquem’s original type.

68. Miliolina agglutinans (d’Orbigny).

Quinqueloculina agglutinans d’Orbigny, 1839, FC. p. 195, pl. xi. figs. 11-13.
Milivla (Quinqueloculina) agglutmans Parker & Jones, 1865, NAAK. p. 410, pl. xv. fig. 37.

Miliolina aggtlutinans Terrigi, 1880, SGP. p. 172, pl. 1. fig. 1.

2 3 Brady, 1884, FC. p. 180, pl. viii. figs. 6, 7.

» 9 Balkwill & Wright, 1885, DIS. p. 325, pl. xn1. figs. 1-3.
» ” Egger, 1893, FG. p. 239, pl. 11. fig. 55.

» 3 Goss, 1894, ASF. p. 110, pl. xix. fig. 848 ; pl. xx. fig. 849.

16 Stations.

Universally distributed and very comwmon at some Stns., especially in the Northern
Area, often attaining considerable size. The specimens are coarsely built and, as a rule,
typical ; but at some Stns., notably Stn. 3, there was a tendency to variation, specimens
linking the species with M. contorte and M. trigonula being found. At many Stns.,
notably Stns. 7 and 9, there was a tendency towards a complanate or compressed type
of shell, the last two chambers being abnormally large and set on opposite sides of the
longitudinal axis,so as to give a concave surface on one side of the shell. This may

YOL. XX.—PART XVII. No. 5.— November, 1910. 4N
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be compared with d’Orbigny’s Q. enoplostoma (d4’0. 1839, FC. p. 196, pl. xil. figs. 14—
17), but in that species one of the earlier chambers 1s displayed as a ridge running
down the concave side of the shell. Adelosine specimens showing typical agglutination
of sand-grains upon the primordial chamber were observed at several Stns. (these are

ficured in H.-A. 1915, RPF. p. 241, pl. xv. fig. 22).

69. Miliolina fusca Brady.

Quingueloculina fusca Brady, 1870, FTR. p. 286, pl. x1. fig. 2.
Miliolina fusca Brady, 1887, SBRF. p. 883.
Quinqueloculina fusca Schulze, 1874, ete., R. 1873, p. 134, pl. vi. figs. 19, 20.
Miliolina agglutinans Gogs, 1894, ASF. p. 110, pl. xix. fig. 848 4.
»  fusca Earlaund, 1905, FBS. p. 197.
. ., Heron-Allen & Earland, 1908, etc., SB. 1909, p. 316.
b Stations.
Very sparingly distributed, the best being at Stn. 13, wherve the individuals had the
typical M. fusca tint. At the remaining Stns. the tests, though otherwise character-
istic, were composed of very fine white sand-grains without any coloured cement, which,

as we have elsewhere observed, may represent an intermediate stage linking the species

with M. contorta (H.-A. and E. 1913, CI. p. 31).

70. Miliolina contorta (d’Orbigny).

Quinqueloculina contorta d’Orbigny, 1846, FFV. p. 298, pl. xx. figs. 4-~6.
Miliolina contoria Brady, 1887, SBRYF. p. 831.

. ’s Halkyard, 1889, RFJ. p. 60, pl. 1. fig. 4.

’ ’s Sidebottom, 1904, etc., REFD. 1904, p. 13, pl. iv. figs. 7-0.
’ » Earland, 1905, FBS. p. 195.

» ” Heron-Allen & Earland, 1913, CIL. p. 30.

16 Stations.
Almost universally distributed, abundant and attaining very fine proportions at some

Stns., especially at Stns. 9, 12, and  X. There 1s, as usual, a considerable number of
specimens passing into M. sclerotica, the essential difference between these two species
being the nature of the superficial test. At Stn. 1 the individuals all closely resemble
the figure of Quingueloculina rugosa given by Fornasini from the *“ Planches inédites ™
(F, 19056, SOM. pl. 1. fig. 13}, but they have a porcellanous texture, although like all
other specimens of M. contorta the surface 1s matt. The nature of the shell of
Q. rugosa must remain purely speculative, the species having 1ts origin in a nomen
nudum, the ¢ Planche inédite” giving practically no guide to the texture. Schlum-
berger has identified d’Orbigny’s specific name rugose with specimens from Marseilles
(S. 1893, MGM. p. 68, pl. iv. (not ii.) figs. 91-93, text-figs. 18, 19) which differ con-
siderably from the ¢ Planche inédite” in external characteristics, but which are
described as having a rough surface (** tét d’apparence rugose ”) ; they appear therefore
to be a form of M. sclerotica.
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71. Miliolina sclerotica (Karrer). (Pl. XLIV. figs. 1-4.)