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(precious) ‘catseye’ and the form known as ‘alexandrite,” which is
green by day- and red by candle-light, also occur. This mineral
would seem to be usually a product of contact-metamorphism ; at
the same time, although it is not strictly analogous in a chemical
sense, its similarity of composition and isomorphism with olivine
are to be noted. As a gem the ordinary variety is actually called
¢ chrysolite,” one of the names properly applied to olivine. Kyanite
.and sapphire are unequivocal contact minerals, so are rutile and
tourmaline, whose occurrence may also be noted. The presence of
the first-named is interesting owing to its softness, which makes its
survival rather remarkable. Of the sapphires both the blue and
-colourless varieties occur, while true rubies and Oriental amethysts
are also found, though they are distinctly rare even for such scarce
stones. Another stone whose occurrence may be noted is the so-
-called ¢Somabula blue’ This is harder and heavier than common
beryl, and is possibly a variety of topaz ; when cut it is one of the
most beautiful gems imaginable.

With regard to the origin of the gems, the mere richness of the
deposit is sufficient to indicate a near source for the diamond,
although many of the constituents of the gravel itself have
obviously travelled far. Despite theories to the contrary, it seems
certain from the evidence obtained in New South Wales as well as
in this country that what is commonly called ‘blue ground’ is in
all cases the original source of the diamond, and the great
abundance of enstatite, as well as the presence of garnets, points
to the same origin in the case of the Somabula field. I am aware
that Professor Gregory after a hurried inspection of the ground has
pronounced the opinion that the diamond comes from pegmatite
veins, but such an idea is so completely at variance with the local
conditions and with all that we know of diamond occurrences that
1t scarcely merits discussion. I have little doubt that it will not be
long before the pipe which produced the diamonds is discovered,
and that it will present, apart from slight local peculiarities, all the
usual features of the South African mines already known.

V.—A KgY To THE Prsrisnep Fieures oF THE CRETACEOUS
ForMs oF THE POLYZOAN GENUS ZNTALOPHORA.

By W. D. Lane, M.A., F.Z.8., F.G.S., of the British Museum (Natural History).

N view of the vigour with which the investigation of the English

Chalk is at present being carried out by amateurs, resulting in

the accumulation of large numbers of fossil specimens which give

rise to difficulties of nomenclature, the publication of a key to aid

«collectors in determining the specific position of members of one of

the largest Cretaceous genera of the phylum Polyzoa does not seem
inappropriate.

The most inclusive work on Cretaceous Polyzoa is the British
Museum Catalogue. While this gives descriptions of such species
as the British Museum possesses, with figures of many, and
veferences to all the literature on the group, it does not present any

[Ny ) IR D S D PR ' V4 aan  Aman P amm A~ A~ A


http://journals.cambridge.org

W. D. Lang—Key to some Cretaceous Polyzoa. 463

tabular arrangement of forms nor easy means whereby the different
species of a genus may be compared for identification by a collector.

Fourteen species of Entalophora are described in the Catalogue as
being represented in the Museum collection, and references with
a few words of description are given of thirty-three more described
forms. Without access to the works mentioned the task of
identification becomes impossible, and the collector can hardly be
blamed if he leaves alone the Cretaceous forms of Entalophora.

It is hoped that, prefaced with a few explanatory remarks, the key
here given will be found intelligible.

First, all references and descriptions without figures have been
ignored, because in the case of such small differences of detail as
occur between the ‘species’ in this genus, descriptions unaccom-
panied by figures are useless unless (and in no case is this so) they
are such as to compare with the whole series of described forms.

Next, the question of synonymy has been left alone. All the
figures which can be referred to this genus are mentioned, and
references given as in the British Museam Catalogue. In many
cases several figures fall under one heading; and it will be generally
found that they are grouped as one species in the British Museum
Catalogue. But by no means does it follow that the converse is
true; for forms widely separated on the table may be different
topomorphs ! of one species. This only demonstrates the artificiality
of the grouping in the key. For this artificiality no apology is
tendered ; for the ‘genus’ itselt is probably as artificial as other
Polyzoan genera; and the key is only meant to help the identification
of figured forms, and not to show genetic relationships. It is to be
hoped that further investigation of forms, especially with regard to
the horizons at which they oceur, will throw light on these. Mean-
while the accurate recognition of described forms is the first step
towards their further elucidation.

The terms used in the key are for the most part self-explanatory.
The size and arrangement of the apertures are the characters chiefly
used. The distances between the apertures are described in terms
of the diameter of the aperture—the vertical distance being that in
a proximal-distal direction-—along the branch, and the transverse
distance at right angles to this.

The term emergent is used of zoeecia whose upper surface is
arched well above the general level of the zoarium, which therefore
has a surface with a crenulate outline. On the other hand a zoarium
is composed of immersed zocecia whose surface is flat, though the
outlines of the zooecia may be apparent thereon. The terms are
comparative, that is, degrees of emergence and immersion are
exhibited.

The measurements and statements in the table are approximate,
for allowance has to be made for some zocecial variation within
even small pieces of a zoarium.

1 A topomorph is a term, applicable to Polyzoa and colonial Madreporaria, denoting

an individual or group of individuals differing in form from those surrounding it.
See GEoL. Mac., 1906, pp. 66-68.
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A. Branches cylindrical.
1. Apertures distant (i.e. vertical distance between the apertures more than about
four times the diameter of the aperture).
a. Apertures very distant and zoaria thin.
a. Apertures two or three in the breadth of a branch.
1. Zocecia immersed.
a. Zoarium smooth.
a. Zoarium exceedingly thin and delicate ...
B. Zoarium not so thin and delicate
b. Zoarium with transverse strie.
a. Transverse strize faint and close ..
B. Transverse strize coarser and farther apart
¢. Zoarium with outlines of zocecia marked, thoufrh ‘the zoccia are
not emergent.
a. Apertures arranged in pairs e B
B. Apertures irregularly arranged.
1. Apertures very distant (6-8 diameters), zocccia strietly
cylindrical.
a. Apertures 1-2 in the breadth of a branch.

[V R -

a. Zoarium exceedingly thin and delicate ... G
B. Zoarium not so thin nor delicate 7
b. Apertures 2—4 in breadth of a branch . .. 8
2. Apertures not so distant (46 diameters), zoocia fusiform ... 9
2. Zowcia emergent.
a. Zoweia only somewhat emergent ... .. 10
b. Zocecia very emergent . 17
B. Apertures four to six in the breadth of : a branch
1. Apertures arranged in twos and threes (zocecia are shorter than in
geminata and zoceeial boundaries less marked) ... v 12
2. Apertures irregularly arranged.
a. Zocecia very emergent 13
b. Zoceciasomewhat emergent, zooecralboundamesver) c]early marked 14
¢. Zocecia immersed, though zocecial boundaries are shown .. 15
b. Apertures comparatively close, “and zoaria stout compared with diameter
of apertures. Peristomes’ very high.
a. Apertures of smaller diameter (-04—-06 mm.) . .. 16
B. Apertures of larger diameter (-08—12mm.) ... . 17
~ II. Apertures close (i.e. vertical distance between the apertures less than about
four times the diameter of the aperture).
a. Apertures two or three in the diameter of a branch.
a. Zowmcia emergent .. . .. 18
B. Zoccia 1mmersed . 19
b. Apertures four to eltrht or more in the diameter of a branch.
a. Zocecia emergent
1. Apertures in whorls ... . 20
2. Apertures in spirals.
a. Zocecia cylindrical ... .oo21
b. Zocecia fusiform ... .o 22
B. Zowmcia immersed.
1. Apertures comparatively distant (2-4 diameters apart)
a. Apertures regularly arranged in whorls ... .23
b. Apertures regularly arranged in spirals.
a. Apertures about four or five in the breadth of a branch . 24
B. Apertures about eight in the breadth of a branch,
1. A ftransverse ridge across each zoarium ]ust beneath the
aperture ... e o 25
2. No transverse ridges across the zocecia .. 26
¢. Apertures irregularly arranged e 27

2. Apertures close (1-2 diameters apart \ertlcall)).
a. Diameter of apertures -35 to *4 mm.
a. Branches short and stumpy . 28
B. Branches normal though stout ... .. 29
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b. Diameter of apertures *1 to -2 mm.
a. Transverse distance between apertures about the diameter of

one aperture ... 30
8. Transverse distance between apertmes % to S diameters of
aperture . we 31
¢. Diameter of aperture 04 to -1 mm.
a. Peristomes moderately high e 32
8. Peristomes very high ... . o 33
III. Apertures close, but bare patches on the zoarium e 34

B. Branches compressed.
1. Apertures transversely elongate aee e 36

II. Apertures circular.
a. Zocecia emergent.
1. Apertures very distant (four to six diameters apart vertically)... .. 40
2. Apertures distant (three to four diameters apart vertically) ... ... 36
3. Apertures close (two and a half diameters apart vertically} ... .. 37
&. Zoccia immersed.
1. Zoarium transversely striate ... .o 38
2. Zoarium smooth.
a. Vertical distance between apertures 3 to 6 times their diameter.
a. Boundaries of zocecia not apparent. .. - .
5. Boundaries of zooeia clearly marked e 40
B. Vertical distance between apertures 1 to 3 times their diameter.
a. Lateral distance between apertures 2 to 3 times their diameter ... 41
b. Lateral distance between apertures  to 1} times their diameter.
1. Lateral distance } a diameter. Diameter of aperture about

*3mm . - e Lo 42
9. Lateral distance 1- 11 diameters. ? Diameter of aperture about
-1 mm. . .. 43
C. Branches triangular in eross-section ... .. 44

D. Zoarium eylindrical with a cup-shaped top ... . 45

E. Zvarium clavate.

1. Apertures close (vertical distance between the apertures about 3 diameters
of an aperture and lateral distance about 15- Apertures tending to an
arrangement in whorls ... 23

II. Apertures distant (vertical distance between the apertures 3-5 dlameters
of an aperture). Apertures 1rregu1arly artanged

a. Zocecia thoroughly emergent . . .. 46
. Zocecia somewhat emerﬂent ..o 47
¢. Zocecia immersed ... ... 48
L. Entalophora Pergensi, Gregory, 1899 : Brit. Mus. Cat. Cret. Bry.,
vol. i, pl. %, figs. 5, 7 ... ... E. Pergensi.
2. Pustulipora myula von Hagenow, 1851 Bry Maastr. kr pl. i,
fig. 3 ... E.virgula.
Entalophom mryula, var. altemata, Greo'ory loc. clt L x fig. 3. '
E. virgula, var. subgracilis, Gregory: loc. cit., pl. x, g. 4, '
E. virgula, var. rartpora, Gregory loe. (nt pl xi, fig. 2. »
? E. virgula, Gregory: loc. cit., pl. xi, fig. 1 ”
Pustulipora rustica, von Hagenow, 1851 : loc cit., plL i, fig. 5. '
P. nana, von Hagenow, 1851: loc. cit., pl. i, fig. 4. ’s
Entalophora raripora, Beissel, 1865, Bry Aach, kr.: Nat. Verh.
holl. Maatsch. Wet., ser. 11, vol., xxii, pl. x, fig. 123. '
E. iconensis, d’Orbigny, 1851 Bry. Crét., pl. 6]6 figs. 12-14. 5
E. subgracilis, d'Orbigny, 1851 : loe. cit., fvl 621, ﬁgs 4-6. ’e
E. alternata, d’Orbigny, 1851 : loc. cit., pl. 621, .
? E. santonensis, 4’Orbigny, 1851: loe. clt pl. 623 ﬁﬂs 15-17. ’s
¥ E. variegata, d’Orblgn), 1851 loc. cit., pl 622, ﬁgs 18-21. '
DECADE V,—VOL, III.—NO. X, 30
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3. Entalophora proboscidea, Pocta, 1892, Mech, Korye. Hory Ceska
A

k. Fr. Jos. Pratze, sect. ii, pl. ii, figs. 23, 24 ... E. virgula.
E. virgula, var. ravipora, Gregory 1899 : loc. clt Pl x, ﬁg 1. »
E. virgula, Gregory, 1899 : loc. cit., pl. x, fig. 2; pl. xi, fig. 18. "
4. E. raripora, d’Orbigny, 1851: loc. clt pl. 621, figs. 1-3. '

E. raripora, Novak, 1877, Bry. bohm. kr.: Denk. Ak. Wiss.
Wien., vol. xxxiii, pl. x, figs. 1, 2.

5. .Pustuhpom geminata, von Havenow, 1851: loc. cit., pl. i, fig. 11. E. yemmata.
ZEntalophora geminata, Gregory, 1899: pl. x, fig. 8.

6. E. Pergenst, Gregory, 1899: pl. x, fig. 6 . - ... E. Per_qensi.
7. E. raripore, Beissel, 1865: loc. cit., pl. x, ﬁfr 120 ... E.virgula.
8. E. raripora, Novak, 1877 : loc. cit., pl. viii, ﬁgs
E. echinata, Gregory, 1899 pl. xi, ﬁg 17 .. E. echinata.
9. E. vassiacensis, d’Orbigny, 1853 : loc. cit., pl. 753, figs. 13 15. E. vassiacensis.
10. E. raripora, Fric, 1883, Iserch: Arch. naturw Landesf. Bohm,
vol. v, No. 2 P- 120 fig. 107 .. ... E. virgula.
11. E. virgula, von Reuss, 1812 Bry. unt Quad Palaeontogr,
vol. xx, pt. 1, pl. xxix, ﬁgs 1, 2. ’
E. raripora, Vme, 1885, Notes Cambr. Gr Proc. Yorks. Geol.
Soc., new ser., vol. ix, pl. i, figs. 1, »
E. probomdm, Pergens, 1892, Nouy. Cycl Crét. : Bull. Soc. Belge
Géol., vol. iv (1890), Ménm. , pl. x1, fig. 6. yy
E. carantina, d’Orbigny, 1853 : "Toc. 01t pl 753, figs. 16-18 ... E. geminata.
12. E. conjugata, von Reuss, 1872-3 : loc. cit., pl. xxix, fig. 8 ... E. conjugata.
13. E. fecunda, Pocta, 1892: loc. cit., pl. ii, figs. 17, 18; pl. iii,

figs. 14, 15 . ... E. fecunda.
Pustulipora tubulosa von Hawenow 1851 loc. cit., pl. i, fig. 2.  E. tubnlosa.

14. Entalophora fecunda, Novak, 1877 : loc. cit., pl. vi, figs. 22 27 . E. fecunda.

E. echinata, Gregory, 1899: loc. cit., pl. x, fig. 13 . E. echinata.
15. E. soror, Pocta, 1892: loc. cit., pl. iii, figs. 9-13 E. soror.
16. E. horrida, d’Orbigny, 1851 : Ioc cit., pl 621, figs. 13-15 ... E. horrida.

E. horrida, Gregory, 1899: loc. cit., pl x, fig. 9.
17. Pustulopora echinata, Roemer, 1840: Verst nordd kr. ,pl.v, fig. 23. E. eckmata.

P. echinata, von Reuss, 1846: Verst. bohm. kr. , pl. xiv, hg v
~  Entalophora echinata, d’ Orbigny, 1851: loc, cit. pl 622, ﬁos 15-17. ’
E. gracilis, ' Orbigny, 1851 loc. cit., pl. 617 figs. 1-4. '
E. tenuis, d’Orbigny, 1851 : loc. cit. ,pl 619, twq 10-12 (peristomes
wom)
E. linearis, ’Orbigny, 1851 : loe. cit., pl. 622, figs. 5-7. ::

?E. pulc}wlla, von Reuss, 1872-3, Bry. unt. Quad. : Palzontogr.,
vol. xx, pt. 1, pl. xxix, fig. 3

' il
E. echinata, Gregory, 1899 : Toc, cit. , pl. x, figs. 10-12 ; pl. xi, fig. 1. ’
9Entalophora sp., Gregory, 1899: Joc. c1t pl xi, fig. 3 ... . E. sp.
18. E. Conradi, Gabb & Horn, 1862, Mon. Poly N Amer. : Journ.
Acad. Sci. Nat. Phil., ser. 11, vol. v, pl. xxi, fig. 59... . E. Conradi.

19. Vineularia cretacea, @’ Orbigny, 1851 : loc. cit., pl. 600, figs. 17-19. E. cretacea.
? Entalophora _ﬁltformts d'Orbigny, 1851: loc. (:It pl. 6).2 figs. 1-4. E. echinata.

? E. eretacea, Gregory, 1899 : loc. cit., pl. xi, hg 12 ... K. cretacea.
? E. 1nnd7epomcea var. inconstans, Grevory, 1899 : loc. cit., pl. xi,
fig. 13 . ... E. mudreporma
20. Laterotubigera varapensis, de Lonol 1863 Invext Neoc Int.
Saleve, pl. xvi, fig. 1 ... E. varapensis.
21. Entalophora sarthacensis, d’Orbigny, 1851 loc cit - pl 619,
s. 6-9 . ... E. vendinnensis.
Pustulopom echmata Mrchehn ‘1845 Tcon. Zooph pI liid,
ﬁg‘ 5 M

22. Entalophora neocomw:ms de Lorlol&Gllherou 1869 : Uno' Tand.
Mém. Soc. Helvét, Sci. Nat., vol. xxiii, pl ii, fig. 19.  E. neocomiensis (1).
23. E. heros, Pocta, 1892 : loe. clt.,pl ii, figs. '95-30.. . wo. K. heros.
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Ceriopora madreporacea, Goldfuss, 1827 : Petref. Germ., pl. x,

figs. 12a. 8 ... .. E.madreporacea.
.Pustulopma mady, fpomcca, Bronn, 1838 Leth Geog “ond ed

pl. xxix, fig. 6. »”

P. mazir(pomcm vonReuss,1846: Verst, bshm. kr., pl. xiv, fig. 5.
Ceriopora madreporacea, von Hagenow, 1846 : in Gelmtz Grund
Verst., pl. xxiiis, fig. 14
Pnstulopora madrcpw'acm, de Blainville, 1834: Man. Act.,
Pustulipora } pl. Ixx, fig. 5.
Pustulipora madrcporacea, von Hagenow, 1851 : Bry. Maastr,
kr., pl. 1, fig. 8.
Entaloplzom madwpomcea, d’Orbigny, 1861: Bry. Crét.,
pl. 623, figs. 1-3.
E. madrepomcea, var. inconstans, Gregory, 1899: loc. cit.,
pl. x, fig. 14.
E. mad;epowcea var. Benedeni, Gregory, 1899 : loc. cit., pl. x,
hg. 15.
E. sz(b;'egu/a;'is, d’Orbigny, 1851 : loc. cit., pl. 621, figs. 16-18.
Pusmllipom Benedeni, von Hagenow, 1851 : Bry. Maastr. kr.,
i, fig. 6.
? E(chgm Elnmbm]u von Hagenow, 1840, Mon. Riig., pt. ii:
N. Jahrb., 1840, pl. ix, fig. 2.
E)ztafliopﬁam mcwwtmz.s, & Orblgny, 1853: loc. cit., pl. 754,
gs. 16-17.
E. kolinensis, Novak, 1877 : loc. cit., pl. vii, figs. 11-13.
E. rugosa, dOlhwm 1853: loc. clt pl. 754, figs. 18-20 wee B rugosa.
E. pustulosa, d’Orbwm 1853: loc. (311: pl. 750 figs. 1-3 ... E. symmeirica.
E. neocumiensis, d’()lbmn}, 1851: loc. cit., pl. 616,
figs. 15-18 ... E. neocomiensis (1).

k2

E. b;ezzsm)m, (l’Orbltru\ 1851 : loc. cit., pl 620, figs. 5-10 ... E. brevissima
E. salevensis, de Loriol. 1863 : Tnvert. Int. Saleve, pt ii, pl. xv1

figs. 4a— 4. De Loriol & Gilliéron, 1869 : loe. cit. , pl. ii, fig. 20. . salevensis.
E. symometrica, € Orbigny, 1853 : loc. cit., pl. 755, ﬁgs 4-6. K. symmetrica.
E. ramostssima, &’ Orbigny, 1851: loc. mt pl. 618, figs. 1-5. E. ramosissima.
E. vendinnensis, d’Orbigny, 1851: loc. cit. ,pl 617, ﬁgs 15-17.

Von Reuss, 1872-3, Bry. Unt. Quad Palaeontogr -

vol. xx, pt. 1, pl. \m figs. 4-5 . . o E. vendinnensis,
E. horvida, ¢ Orblﬂ'ny see No. 16.
E. Gamblei, Gregory, 1899 : loc. cit., p. 248, figs. 26, 27. o E. Gamblei.

Bidiastopora regularis, d’Orbigny, 1853 : loc. cit., pl. 756,
figs. 4-6.. v E. regularis.
B. eleaam d’ ()rblgny, 1851+ loc. cit., pl. 627, figs. 5-8 ... EB. elegans.

Entalap/wmcompi essa, A’Orbigny, 1851: loc. cit., pl. 619, figs. 1-5. E. compressa.
Bidiastopora gracilis, d’()rbign ,1853: loe. cit., pl. 755, figs. 10-12.
B. Marie, d’Orbigny, 1853: loc. cit., pl. 755, figs. 13-15.

r

kR4

B. erassa, d’Orbigny, 1851 loc. cit., pl. 627, figs. 13-16 ...  E.crassa,
B. rustica, d’Orbigny, 1851 : loc. cit., pl. 628, figs. 1-4.. w. K. virgula.
B. mitram, d’Orbigny, 1851 : loc. clt pl 627 ﬁgs 9-12 ... E. cultrata.
B. inornate, d’Orbigny, 1853 : loe. clt pl 755 figs. 7-9 ... E. inornata.
B. neocomiensis, d’Orbigny, 1863 : oc. cit., pl 784,

figs. 9-11 . oo E. neocomiensis (2).
Entaloplwm gzyantopmﬂ Vme, 1885: loc. cit pl i, fig. 3.

Gregory, 1899: loc. cit., pl. xi, fig. 4 . .. E. gigantopora.
Bidiastopora subacuta, Peron 1888, Craie S.E. Bassm, Anglo-

Par. : Bull. Soc. Sci. nat. Yonue, vol. xli, pl. iii, figs. 27-29. E. subacuta.
B. trm)zquluns,d Orbigny, 1853 : loc. cit., pl. 755,ﬁ s. 16-18. E. triangularis.
Entalophora anomalissima, Novak, 1877 : loc. cit., pl. vii,

figs. 14-16. Pocta, 1892+ loc, cit., pl. ii, ﬁgs 19-22. E. anomalissima.
E. clavata d’Orbigny, 18511 loc. cit., pl 621, figs. 8-12 ... K. echinata.
E_/mwm, Pocta, 1892 : loc. cit., pl. iv, figs. 19 r’O E. juvenis.
Clavisparsa tmlmmm Marsson, 1887 Bry le Pal. Abh

vol. 1v, pl. i, fig. 7 ... E. turbinata.
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