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THE 

QUARTERLY JOURNAL 
OF 

THE GEOLOGICAL SOCIETY OY LONDON. 

P R O C E E D I N G S  

OF 

THE GEOLOGICAL SOCIETY. 

FE~RUXRr 6, 1867. 

It. G. M. Browne, Esq., Admiralty Registrar, Doctors' Commons, 
and 9 College Crescent, Hampstead, N.W. ; the Rev. Michael Alfred 
Moon, Cleator, near Whitehaven ; and Benjamin B. Orridge, Esq., 
33 St. John's Wood Park,  N.W., were elected Fellows. 

The following communications were read : - -  

1. On some SECONDA~r FOSSILS from SO~T~ Am~IcA. 
By R~pTr TXTV., Esq., A.L.S., F.G.S. 

[PLATES V.-IX.] 

CONVENTS. 
I. Introduction. 
I!. Xaroo Beds. 

a. Fossil Flora of the Karoo Be&~. 
b. General Remarks on the Fossil Plants of the Karoo Beds. 
e. Synopsis of the Karoo Beds, by Professor T. Rupert Jones, F.G.S. 

III. Uitenhage Series. 
a. Fossil Flora of the Geelhoutboom Series. 
b. General Remarks on the same. 
e. Synopsis of the Uitenhage Series, by Prof. T. Rupert Jones, F.G.S. 
d. Description of some Jurassic Fossils from Uitenhage, South Africa. 
e. General Remarks on the Jurassic Faun~ of South Ai}iea. 

IV. Observations on the Secondary Strata of South Africa, and on their foreign 
equivalents. 

Y. Table of the Organle Remains of the Uitenhage Formation. 
a. Flora o f  the Wood-bed Series at Geelhoutboom. 
b. Fauna of the Uitenhage Formation. 

I. I~TI~ODVCTION. 

As a large number of fossils from the Secondary rocks of South 
Aifrica remain undeserlbed in the Society's Museum, it  seems desi- 
rable that  an account of them should be submitted to the Society, as 

70I,. XXlII.--PABT I ,  X 
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140 PROC~]~DINOS 01~ THE GI~0LOGICAL SOCIETY. [ F e b ,  6, 

a sequel to the Monographs on Secondary Fossils from South Africa 
which have appeared in the Society's Transactions and Quarterly 
Journal. 

This paper contains descriptions of the Plants of the Karoo beds, 
the Reptilian and Molluscan life of which has been made known by 
the labours of Professors Owen and Huxley, and the late ~ r .  
Daniel Sharpe--of the vegetable remains from the phytfferous beds 
of Geelhoutboom, and of the fossils from the 5urassie strata of the 
Zwartkop and Sunday's River (the last part being a Supplement to 
~[r. Daniel Sharpe's "Descriptions of Fossils from the Secondary 
Rocks of South Africa"). The study of the organic remains of the 
beds enumerated has enabled me to offer, in addition, some gene- 
ralizations on the affinities of each of the above-mentioned groups 
of Secondary strata developed in this region. 

II. Kx~oo BEDs. 

a. Fossil Flora of the Karoo Beds. 

1. GT.0SSOPT~.RIS Ba0W~IA~A, P1. VI. figs. 5a, 5b, 7a, 7b. 
The Society is in possession of several impressions of a Glosso- 

pteris, in a friable sandstone, obtained by Dr. W. G. Atherstone, F.G.S., 
from Heald Town, near Fort Beaufort, Eastern Province, South 
Afriea,--and many others of the same form, in a dark shale, from 
Bloemkop ~, collected by Mr. C. J. Powell, of Graaf Reinet, and 
presented by Dr. R. N. Rubidge, F.G.S. There are also in the 
Collection some well-preserved specimens from Natal, that were col- 
lected and sent to England by Dr. P. C. Sutherland. These all 
agree, in the main, with Glosso_pteris .Brown{ana. 

The following words employed by Sir C. Bunburyt,  on comparing 
the Indian Glossopteris with the common Australian G. jBrowniana, 
are applicable when the Glossopteris from Natal is compared with 
the G. Browniana : - - "  I can find no satisfactory specific distinction ; 
the venation is essentially the same. We may, indeed, find African 
specimens in which the meshes of the reticulation near the midrib 
are larger and broader than in the ordinary Australian plant, and 
others in which the veins are more strongly recurved ; but in both 
the Indian and Australian plants I find so many shades of variation 
in these particulars that I cannot attach much importance to them." 

The apex of the African plant is obtuse, like that of the Aus- 
tralian plant, and never acute as in the Indian, The frond is more 
attenuated below in the African fern; but there seems to be some 
degree of variation in this particular. It  has a more firm and rigid 
appearance than the Indian and Australian forms. 

2. Gr, ossoP~ttIS Sv~n-~m~xz~)~, spec. nov. Pl. u  figs. 2a, 2b. 
This species, dedicated to Dr. P. C. Sutherland, Surveyor-General 

of Natal, its discoverer, is associated with G. JBrowniana in the coal, 

* Quart. Journ. Geol. Soe. vol. xv. p. 198 ; and vol. xvii. p. 329. 
? Ibid. vol. xvii. p. 328. 
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deposits of Natal ; the materials at my command consist of frag- 
ments of fronds, the distinctive characters of which may  be thus 
stated :--Frond narrow, strap-shaped, with nearly parallel edges ; 
apex obtuse (?). Midrib narrow, continued to the apex. Lateral 
veins strong, slightly oblique, dichotomous, anastomosing and form- 
ing a lax network from the midrib to the margin. 

Locality. l~atal (Dr. P. C. Sutherland). 

3. With the above-mentioned specimens from Bloemkop are some 
of an apparently, at first sight, second species of Glossopteris ; these 
do not exhibit fructification. Dr. Rubidge, however, has communi- 
cated a drawing (by Mr. M'Kay) of a specimen of this species ob- 
tained by Mr, M'Kay near :East London : and I find that it pre- 
sents characters generically distinct from those of Glossopteris; for 
the position of the fructification is indicated by a few large elevated . 
rings, arising from ~nany veins, and somewhat regularly arranged in 
a row coincident with the margin, and not by numerous spots, small 
in size, supported by one vein, distributed over much of the surface 
of the frond. This new genus thus bears the same relation to Glos- 
so~teris, among fossil ferns, that Acrostichum does to Polypodium 
among living forms. 

I propose for this genus the name l~ubidgea, in compliment to 
Dr. R. 1~. Rubidge, F.G.S. One species only is known, the charac- 
ters of which are as follows :--- 

RVBI~SXA MACXAYX, gem et spec. nov. P1. V. fig. 8. 
Frond oblong, obovate, rounded and obtuse at the apex; seeona 

dary veins Very slender, very much crowded, dichotomous, oblique. 
There is no indication of anastomosis of the veins. 

Localities. Bloemkop, near the Sunday's River, Graaf Reinet (Dr. 
Rubidge); East London, at the mouth of the Buffalo :River (Mr. 
M'Kay). 

4. DIOTYOPT~RrS ? SI~PT.~X, spee. nov. P1. u  fig. 6. 
The material at my command consists of a fragmentary specimen 

of a single frond, showing neither base nor apex. 
Frond simple, large, oblong, broad (?); venation arising from 

a prominent midrib, and forming a lax and regular network, com- 
posed of elongated subquadrangular areol~e. 

This species, in the form of its frond, approaches Glosso2terls: 
but its venation is more like that of Dictyo2teris than of Glosso~)teris, 
The specimen is on a brownish-grey S~aale from Bloemkop (Graaf 
Reinet), and was presented by Dr. Rubidge; it was alluded to by 
Sir C. Bunbury in 1861 as " consisting of mere fragments, with veins 
forming a lax and regular network, perhaps more like the venation 
of Dictyopteris than of G~osso2teris." (Quart. Journ. Geol. Soc. 
vol. xvii. p. 329 0 �9 

5. Specimens of flattened stems are not rare in the shales of 
Bloemkop ; they appear to belong to Phyllotheca (P1. u fig. 6) ; but 
as the materials are very imperfect, I refrain from attaching any 

x 2  
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specific title. The shales with Phyllotheca are dark-grey, somewhat 
calcareous, and associated with a band of obscure Bivalves (Iridin~ ?). 

b. General t~emarIcs on the ~bssll Plants of the Karoo Beds. 
1. A marked feature in the ancient flora of the Karoo district is 

the paucity of specific forms (five in number), in proportion to the 
abundance of specimens (forty in the Collection). 

2. This flora presents close analogy with that of the Coal-forma- 
tion of Eastern • and the plant-bearing beds of Burdwan 
and Nagpur in India. The characteristic plant in each of these 
deposits and in the Karoo beds is a Glossoloteris ; and it seems that 
the Indian, Australian, and South-African plants are specifically 
identical. 

The association of the genera Glossopteris, Phyllotheca, and Dic, 
"tyopteris (?) affords some evidence of Mesozoic affinities in this 

fossil flora. 
3. From the very characteristic Jurassic flora presented by the 

Geelhoutboom shales and limestones (which, from the structure of 
the country, may be confidently regarded as being higher in the 
geological scale), the flora of the Karoo beds (which has no affinity 
with Che former) cannot be regarded as contemporaneous with the 
Jurassic flora of ]~urope ; but, as it possesses a Mesozoic facies, it 
may be considered to be of Triassic age. 

4. The nature of the flora conspires with the fauna to establish 
the lacustrine origin of the Karoo series. The following synopsis 
(by Prof. RVP~RT JoN~s) of these beds and their vertebrate and other 
ibssils (as far as hitherto described) embraces the characteristics of 
this remarkable formation. 

c. Syno2ds of the Karoo JBed~. 
The Karoo Beds*, as far as described by the late Yr.  Bain, appear 

to comprise (beginning with the lowest) : - -  
1. The Eeea 23eds. Hard blue shales (with Plant-remalns re- 

sembling those of the still higher Beaufort Beds) alternating with 
variegated and rippled sandstones, and containing some thin layers 
of hard, blue, impure, nodular limestone. They are divisible into 
an Upper and a Lower series t ,  separated by, and lying conform- 
able with, the remarkable band of igneous rock + which extends 
across South Africa. In the lower portion of the Ecca Beds 35x. 

B a i n  noticed a band of vegetable remains 9 inches thick (at Eeca 
Heights). The fossil wood on the Pattates River, in the Great 
Karoo, belongs to the Ecea Zone. 

2. The Koonalo Beds. Sandstones and hard shales, with fossil 
trees at the Kleine Roggeveld. 

/~r. Bain referred to these as the "Karoo Formations" in the East. Prov. 
Magaz. 1856, p. 19. 

t Dr. Rubidge seems to regard this lower band, underlying the great trap- 
breccia, as being probably a part of the Devonian series of strata. 

On the flanks of the Zuurberg it is decidedly a dolerite, containing angular 
and rounded fragments of quartzite and granite. This trap-breccia and the 
Ecca beds have participated in the foldings by which the quartzites and schists 
(Devonian) of the Zuurberg have been raised into a ridge. 
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3. The Bec~ufort Beds (Beaufort West and ~'ort Beaufort are 
both on this band). Greenish laminated sandstone, with shale, cal- 
careous ba~ds*, and numerous hard nodular masses often containing 
Dieynodont remainst .  Fossil wood is common ; and Dr. Gray found 
fossil Ferns near Cradock. The "Fort-Beaufort Grit," containing 
Glossopteris, Paleeoniscus (?), Oudenodon zBainii, Owen, and Oud. 

prognathus, Owen, is a band of coarse sandstone towards the base of 
this zone. Small bivalves also have been found in zone No. 3, at 
]Kanzalan (on the Kat River), and near Graaf Reinet +; and Glos- 
so_pteris and Dictyopteris•come from Bloemkop, near the same place. 
A peculiar Fern (~ubidgea Mackayi, see above, p. 141 ) has been 
found in this zone by Mr. ]K'Kay near the sea-level at East London 
(Buffalo River Mouth). Dicynodont remains are numerous in 
"No. 3," near F o r t  Beaufort and the  Mankazun Post;  .and from 
Blinkwater, in the same district, Mr. Bain got the remains of a 
large Reptile with 60 fluted and serrated teeth (his "Blinkwater 
Monster"w His " Gamkasaurus" (an immense reptile, as yet 
undeseribed) also belongs to this zone in Beaufort West ;  also his 
"Asterophyllites ?" and "Lyeopodium ?" of the Roggeveld II. Di- 
cynodon lacerticeps, 0., D. strigiceps, 0., D. JBainii, 0., and D. tigri- 
ceps, 0., came from the same set of beds, at various localities, east 
and west ;  and from the higher and more northern portion of the 
zone have been obtained :--Pal~eoniscus (Spitzkop and Styl Krantz) 
and other Fish-remains (Brak River);  a Reptile having the cha- 
racters o f  the "Blinkwgter ]~[onster" � 8 2  but  smaller (Sneeubergen) ; 
Micro pholis ~towii, ~uxley ,  Dicynodon declivis, 0., D. latirostris, 0., 
D. vert~ca~is, 0., Oudenodon Grayii, 0., Galesaurus 21aniceps, 0., 
Cynoehampsa laniarius, 0., and a portion of an Enerinital  Stem ~ 
from the Rhenosterberg; and Dicynodon Murrayii, Huxley,  still 
fi~rther north, near Colesberg. The buff-coloured, soft, stratified 
sandstone of the Great Winterberg is described as equivalent to the 
Sneeuberg beds, as well as the Tarka beds with pisolitie iron-ore (?) 
and Dicynodons. Possibly, however, the higher portions of the 
series in the Sneeuberg and Winterberg ]=[eights may be outliers, 
belonging to the next or Stormberg beds ; if  so, the t)alceoniscus of 
Styl Krantz, and the Reptile with serrated teeth from the Sneeuberg, 
belong to the next series. 

4 .  The r Beds ( I t u x l e y t t ) ,  or the white and yellowish 
sandstones, with grey and reddish shales, of the Stormberg and of 

* See Mr. Stow on the l~henosterberg, Quart. Journ. Geol. Soc. voL xv' p. 194. 
t Some st least of these nodular masses are penetrated by greenstone, nume- 

rous dykes and beds of which abound throughout the "Earoo Series." 
$ Iridinoz, &e., Transact. Geol. Soc. 2nd ser. vol. vii. p. 225. 
w Eastern Prey. Monthly Mag. vol. i. pp. 9-11; Newspaper Letter (June 1861); 

and Geol. Trans. 2nd ~er. vol. vii. p. 56. 
]1 Trans: Geol. Soc. 2nd ser. vol. vii. p. 188 & p. 227. 
~[ Letter in Newspaper (Fort-Beaufort Advocate, June 1861): 
~* If not a derived tbssil, washed in from the Devonian beds, this is inimical 

to the supposed lacustrine origin of the ~ r o o  beds. 
t t  Quart. ffourn. Geol. See. vol. xxiii, p. 5. [I have lately found that Mr. 

Wyley has also used the same name, July.~T. 1~. ff.] 
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Bloemfontein ~ succeed. These have :--silicified wood and coal or 
lignite ; Dicynodon (D. testudiceps , Owen, from the River ]~:odder) ; 
Euslcelesaurus Brownii, Hux., and Orosaurus, Hux., from Aliwal 
North; and Cynochampsa lan~arius (?), 0., 2llassosl)ondylus , 0., t~a- 
chys~vondylus, 0., and Le:ptos2ondylus , 0., from Harrismith, near the 
Drakenberg. 

Zone No. 4 comes out on the Natal side of the Drakenberg, and 
possibly the lower zones also. Glosso2teris, in a good state of pre- 
servation, together with fossil wood and bones, in a calcareous rock, 
have been collected by Dr. P. C. Sutherlandt from the.upper strata 
of the Coal-series of 1~atal.~T. R. J. .. 

a. Fossil Flora of the Geelhoutboom Beds (the "Wood-bed Series" of 
Atherstone). 

. The plants from the Geelhoutboom series have been obtained by 
Dr. Etherstone and Dr. Rubidge at various dates ; they have been 
derived from two kinds of deposit (forming part of the "Wood- 
bed")  : - -  

1. A soft grey sandy shale, and yellowish sandstone (the remains 
of the leaves are sometimes calcareous). 

2. A dull, compact, splintery, bluish-grey~ argillaceous limestone, 
lying below the marly sandstone. Of this rock thei;e are two layers 
(" strata of ferns" in Dr. Atherstone's section ~:). 

No. 1. contains Palceozamia Morrisil, P. 2~ubidgei, Athrotaxites 
(sp.), Cycad stems, S phenoivteris .Antipodum, Pecopteris .Afrlcana, 
and P. t~ubid.qei. 

No. 2. contains Palceozamia recta, P. Afrieana, seeds and a por- 
tion of a cone belonging to Cycadaceous plants, and Pecot)teris 
.Atherstonei. ', : " 

The fonowin~:: species are common :-TAsp~enites lobata and Uy- 
clo2terls JenTcinsiana. ~ 

Descri2tlon of the S2ec~es. 

. A. Gycadaeea~. 
1. P iL~oz i~I i  (OTozi~IT~S)~ECTi, spec. nov. P1. V. figs. 7 a, 7 b. 

l~rond pinnate, elongated.: Pinn~e alternate, lanceolate, tapering 
gradually to an acute apex, patent ; base semicordate; veins distinct, 
forked, nearly parallel. 

The foliage of this species, so far as it. is known, was exceedingly 
coriaceous; many of the pinn~e are mined with serpentinous gal- 
leries, as by the larwe of Insects. A frond of P. recta in the Geolo- 
gical Society's :Museum measures 17 inches in length; its apex is 
wanting; but when entire, it must have exceeded 2 feet 6 inches. 

These are described by Mr. A. Wyley in a Report (addressed to the Presi- 
dent of the Free State) on the ineffectual search for gold near this place : ' Bloem- 
fontein Gazette,' January 1856. 

t Quart. Journ. Geol. Soc. vol. xi. p. 466. 
++ Provincial Magazipe, voh i. pp. 580, 581 (1857). 
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P. recta differs from P. gigas, Lindley and Hutten, in its linear lan- 
ceolate pinna4 and approaches nearer to P. lanceolata, Leckenby, 
from which it is distinguished by its straight pinna~, and by their 
proportionate length and breadth. The length of a pinna of P. recta 
is about six times the breadth. 

2. PXr2EOZA~IX (PoDozx~I~rs) Mo~RISrr, spec. nov. P1. V. fig. 4. 
Frondbipinnate (?) ; pinna~ somewhat approximate, patent, ovate- 

lanceolate; apex acute; base contracted. Length from 2�89 to 3~ 
times the breadth ; venation obscured. 

This well-marked species is dedicated to Professor Johu Morris, 
F.G.S., who many years since paid attention to the fossil flora of 
South Africa. 

3. PA~.mozx~I~ RUBrDS~% spec. nov, P1. u  figs. 3a, 3b. 
Frond pinnate, rachis straight, broad ; pinn~e alternate, long, 

slender, lanceolate, tapering gradually to an acute apex; base 
slightly contracted, and decurrent(?) ; veins about ten, prominent, 
parallel 

The substance of the pinn~e was apparently thin ; the plant being 
either succulent, or possessing a much less coriaceous cuticle than is 
found usually among Cycads allied to gamin. 

PaZo~ozamia R~bidgd is related to Zamites lanceolat~s, Lindley and 
Hutton; but the pinna~ are not so distant, and are more lanceolate, 

4. Pxr.~ozx~ix (vel P~rRop~yr,LV~) AraIcx~cA, spec. nov. P1. u fig. 5. 
F r o n d - - - - ?  Pinn~e very long, lanceolate, tapering gradually; 

apex ? ; b a s e ? ;  veins few (about six), prominent, par- 
allel. 

This species is founded on a portion of a frond, the full length of 
which is not seen, nor the insertion and termination of the pinna3. 
The longest pinna, in its incompleteness, measures 5~ inches. 

The long, slender, and nearly parallel-sided pinna is not referable 
to any other African Cycad, nor, as far as I know, to any Palveo- 
zamia ; it may, however, prove to belong to the genus _Pterolohyllum ; 
in which case P, .Africana finds an analogue in _Pt. Morrisianum, 
Oldham, froth the Coal-measures of Rajmahal, India;  but it differs 
from the latter by its more slender form, and its fewer and coarser 
veins. The same characters would distinguish it from Podozamltes 
longifollus, Emmons. 

B. Filices. 

1. FECoPTE~s AT~E~STO~Er, spee. nov.- P1. u figs. 2a, 2b. 
Frond possibly h i - o r  tripinnate ; pinn~ long, pinnatifid, with 

close, alternate, deeurrent segments, which are oblong and slightly 
oblique; medial vein nearly straight~ prominent; secondary veins 
oblique, forked onc~ near the midrib. ~ 

This species is closely allied to P.Indica, Oldham and ~orris,  but 
is of a more robust habit; the pinnules are broader and blunter. 
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2. P~COPT~RIS ttUBIDG~I, spee. nov. P1. V. figs. la,  15. 
Pinnm long, pirmules attached to the rachis by their whole base 

and to each other, close, alternate, falcate, acute; median vein 
strong, prominent; secondary veins oblique, forked once near the 
midrib. 

The arched and acutely pointed pinnules serve to distinguish this  
species from/9. Atherstonei. 

3. P~eoP~RIS AF~ICA~rA, spec. nov. P1. u  figs. la,  lb. 
Pinnm long; pinnules attached by a contracted base, distant, 

patent, elongate-oblong, blunt or subacute ; medial vein strong ; 
secondary veins oblique and bifurcating, or simply forked. 

4. AsPr.~rT~.S a;OBATX, Oldham, ' Pal~eontologia Indica,' p. 52, pl. 28. 
fig. 1, pl, 29, pl. 30, pl. 36. figs. 6, 7: 1860. 

; This fern is the most abundant of the plants of the Geelhoutboom 
marls; it also occurs in a dark-grey subcrystalline limestone at 
Geellioutboom. 

Of A. lobata, described from the coal-series of Rajmahal, India, 
the diagnosis is as follows : - -  

"Frond bipinnate ; pinnm oblique, long, alternate ; pinnules ovate, 
alternate, distant, contracted at the base, lobed; lobes obtuse, deep, 
4 to 8 on each side; mkh-ib stiff and proceeding to the end of the 
pinnule, secondary veins flexuous and divided once or twice (?); sort 
oblong or oblong-triangular, very large."--Oldham. 

The African specimens do not exhibit any traces of fructification. 

5. SPHEI~OPT]~RIS ANTIPbDU~f, spee. nov. P1. u  fig. 3. 
Frond bipinnate, with linear, long, acute, dentated, alternate 

segments, each of which has one vein : the primary pinnm on slender 
stalks, elongated, oval. 

This species has great analogy to S. FuTgeri, ]~ttingshausen, from 
the Wealden at Deister, and from the Inferior Oolite in Yorkshire ; 
but its pinnules are not so membranous and laeiniated as in that 
species. 

6. CYc~oP~is J-~XI~SlA~rA, spot. nov. P1. u  fig. 4. 
Frond obovate-oblong, rounded and obtuse at the apex, somewhat 

attenuated below; the veins, which are numerous and delicate, 
are radiate, dichotomizing from the base. 

The length of the largest specimen is 4~ inches, and the greatest 
breadth 3-~ inches. 

"' In the overlying sandstone they are often 5 or 6 inches long and 
3 inches broad" (Dr. W. G. ktherstone, :MS.). The base is not pre- 
served, but was apparently simply attenuated. 

This species occurs both in the argillaceous limestones and in the 
laminated sandstones of Geelhoutboom. 

I have much pleasure in dedicating this species to my colleague, 
Mr. H. ~ .  Jenldns, F.G.S., as a slight acknowledgment of the ser- 
vices he has rendered me in the issue of this paper. 
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7. In  addition to the above-enumerated species there are asso- 
ciated with them portions of a Coniferous stem closely allied to 
Athrotaxites Indicus, Oldham, of the l~ajmahal coal-series; parts of 
stems, presenting longitudinal tuberculated ridges, probably Cyea- 
daceous ; and ovules of Palceozamia, and the under surface of the 
base of a cone, perhaps of the same. 

b. General _~ernarks on the _Fossil Plants f rom GeelTwutboom. 

The plant-bearing beds of Geelhoutboom are (according to the 
observations of Rain and others) younger than the "Karoo Series," 
or "Dicyn0don strata," the flora of which is described above 
(p. 140 ) ; but they are inferior in position to those strata on the 
Sunday's River (the "Trigonia,beds") that  yield marine fossils of un-  
doubted Jurassic age. Accepting the conclusions arrived at respecting 
the age of the beds newer and older than the plant-bearing strata of 
Geelhoutboom, any evidence that  an examination of these plants 
may afford as to the Jurassic aspect of this flora will be very valuable 
as a confirmation of its age, already inferred from the stratigraphieal 
position of the beds themselves. That the flora does bear evidence 
of such a Jurassic relationship, I will proceed to point out. 

The specimens collected by Dr. Rubidge in 1845, at the Sunday's 
l~iver (Geelhoutboom), were examined by Prof. Morris ~, who gave 
as his opinion that  they " are essentially ' Secondary'  in character, 
from the preponderance of the remains of Cycc~deo 5 and probably re- 
present a Triassic or a Jurassic flora." The same plants were exhi2 
bited at the Ipswich Meeting of the British Association (1851), on 
which occasion Dr. Harvey stated that  " t h e  species of Peco2teris, 
2Yeuropteris, and Spheno2teris chiefly resemble those of the coal of 
Australia, whilst the presence of Zamia in abundance impresses an 
Oolitic aspect on the f lo ra" t .  

Though the collection of these plants has been greatly increased 
by the further liberality of Dr. Atherstone and Dr. Rubidge, yet the 
wews advanced by Prof. Morris are still applicable ; but Dr. Harvey's 
statement must be accepted with some limitation. 

The collection, though rich in individuals, is poor in species, and 
has yielded the following : - -  

4 species of Pah~ozamia. 
1 , Athrotaxites. 
1 , ,  Gyclopteris. 
1 , ,  S_phenoTteris. 
1 ,, As;plenites. 
3 ,, Peco_pteris. 

* British Assoc. l~ep. 185], Trans. Sect. p. 68. 
af [Trans. Geol. Soc. 2nd ser. vo]. vii. p. 227, note. There was for some time con- 

siderable doubt respecting the real localities of the Fossil Plants referred to in 
the foot-notes at p. 185 & p. 227, vol. vii. Trans. Geol. Soc. 2nd ser. The same 
specimens are alluded to in these two notes. Most of them came from Geelhou~- 
boom ; but some were from the Karoo Beds at Jackal's Kop, on the eastern side 
of the Stormberg (Quart. dourn. Geol. Sec. vol. xii. p. 237) ; and these latter do 
not appear among those that ultimately came into the possession of the ~oeiety, 
and which Professor ~orris examined.--T. R: J;] 
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The four species of Cycadaceous plants which constitute the bulk 
of the flora are founded on fronds. One of these belongs to 
the section Otozamites of the genus .Palceozamia, species of which 
characterize Jurassic rocks, and are chiefly found in the Lias and 
Lower Oolites. They greatly resemble, though quite distinct, several 
species from the plant-bearing beds of the Yorkshire coast. 

The presence of Cycads in the "Uitenhage Series" of South Africa 
is of interest when we regard the distribution of these vegetables in 
time. Hitherto plants with Cycadeous affinities, and belonging to 
the Jurassic epoch, have been met with only in the northern he- 
misphere. Their discovery in South Africa in beds of the same age 
that have yielded them in Europe, India, and North America de- 
monstrates the wide geographical range of the Order Cycadaee~ 
during Jurassic times--an order now somewhat limited to tropical 
and subtropical climes, and which has only continued to exist in 
one of these areas--namely that of South Africa. 

Of the four species of _Pecopteris, one is not satisfactorily distinct 
from P. lobata of India; and two others are closely allied to P.Indlca,  
also from the Jurassic plant-beds of the Rajmahal Hills. 

In reviewing the few species of this ancient flora of South Africa, 
one cannot fail to be struck by the paucity of species in proportion 
to the abundance of specimens ; and though limited in numbers, 
as the distinct forms are, yet there can be no doubt of their Jurassic 
character, seeing that some of the species are comparable with certain 
others from the Jurassic series of England and India. Thus Palveo- 
zamia recta, t ). l~ubidgei, Pecopteris Atherstonei, P. ~ubidgei, and 
~phenol~teris antiTodum represent, as it were, Palo~ozamia lanceo- 
lata, Zamites lanceolatus, Pecopteris Indica, and Sphenbivteris Fulgeri 
of the European and Indian Jurassic rocks ; whilst Asplenites lobata 
is common to these Indian and African strata : and though with one 
exception they are distinct, yet on the whole the Jurassic Plants of 
South Africa recaU those of Scarborough and the Rajmahal Hills. 

The following Table exhibits the affinities of some of the African 
species : ~  

Species from 
South Africa. 

Pal~eozamia recta ... { 

Species analogous to 
those of South Africa. 

Pal~eozamia laneeolata, 
Leckenb~/ ... . . . . . . . . . . . .  

P. gigas, JDindt. ~ Hurt. 

Localities where 
the species of 

South Africa or 
their analogues 

O c c u r .  

Searborough .. 

I Zamites hmceolatus, Scarborough 
P. Rubidgei ......... Lind. 8; Hutt...,... t "'" 

Athrotaxites Indicus, ] Rajmahal Athrotaxites, sp. . Oldham ............ .f " ..... 
Pccopteris Rubidgei ~ Pecopteris Indi 
p Atherstonei } I ajmahal . . . . . .  

s lobata, ~ . ..... Rajmahal 
Oldham .... . . . . . . . . . . . . . . . . .  

Sphenopteris antipo-Sphenop~eris Fulgeri, "( Germany. 
dum... E~ingsh . . . . . . . . . . . . .  J Yorkshire 

. - - -  

Age of the beds 
in these lo- 

calities. 

Inferior Oolite. 

Inferior Oolite. 

Jurassic, 

5urassie. 

$urassic. 
Wealden. 
Inferior Oolite. 
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c. ~ynoTsis of the Uitenhage ~eries. 
The 5urassie strata are well seen in the Uitenhage district, and 

may therefore with propriety bo designated the "Uitenhage Forma- 
tion" for convenience of reference. They are exposed by the rivers 
traversing the several basins of these rocks in the Eastern Province, 
especlally in the upper part of the Bushman River, and the lower 
parts of the Sunday's, Koega, Zwartkop, and Oamtoos Rivers. The 
strata differ somewhat in the several basins. The following com- 
parative Table of this Uitenhage series has been compiled chiefly from 
Dr. W. G. Atherstone's" Lecture on the Geology of Uitenhage," in 
the 'Eastern Province Monthly Magazine,' vol. i., 1857. 

Zwartko T River. Sunday's River. JBushmau River. 
3. Yellowish sand (green- 

grained) and calcareous 
rock, with some bands made 
up of fossils (upwards of 
100 feet thick, Krauss~)~..~ 

in. 
Disintegrated rock ... 12 0 
Hard ferru~inous rock~ 

very rie]~ in fossils 
(T1;igonia ~ ) ...... 1 6 

Sandstone ............... 16 4 
Sandstone : fossils ... 1 6 
Sandstone ............... 16 0 
Greyish sandstone 

(all the sandstones 
of this series are 
more or less glau- 
eonite) : fossils in 
its lowest beds ...... 60 0 

Trigonia band ......... 4 0 
2. (d and c?. Lignite at 

Bethelsdorp, 8vc.). 
b. Fossiliferous dark fer- 

ruginous sandstone t (Os- 
trea &c.), in bands a few 
inches thick, alternating 
with sa~fcrou~ shales and 
sandstonesl (Atherstone). 

Friable gre~ sandstone 
(alternating with ferrugin- 
ous nodular bands, 1 foot 
thick)~ 20 feet. Greyish 
hard band, full of small 
8hells, mo~ly crushed, such 
as Dentalium, Turritella, 
Ostrea, l~'ucula, and As- 
tarte(P~,with Cidaris spines: 
3 or 4 inches w 

a. White and variegated 
sandstone U (in the upper 
part of the Zwartkop Ri- 
Ver). The "~wartkop ]~an~ 
atono" of Athcrstone. 

1. Quartzose pebbles, 
loosely packed in red clay 
and sand, 300 feet. The 
" Enon ~onglomeratr Ath- 
erstone. Unconformable on 
quartlito and schist. 

3. Greenish-grey, calcare- 
ous, sandy, green-grained, 
fossiliferous rock (some- 
times limestone, sometimes 
sandstone �82 

2. d. Light-brown sand- 
stone, with lignite, jet, am- 
ber, and large reptilian 
bones, c. Grey sandy beds, 
with upright trunks of coni- 
ferous trees, and leaves of 
Zamim and Ferns, and con- 
taining two blue argillo-eal- 
careous bands, rich with 
~erns, also thin seams of 
lignite, b. Thin oyster- 
bands, alternating with thin 
sandstones and s a l ~ o u s  
shales~ with gypsum, a. 
Hard grey andbrown sand- 
stone. This part of the 
formation (2 a-d) is the 
" Vfood~bed series,'" as seen 
at Geelhoutboom, where the 
Witwater j sins the Sunday's 
River. 

i. The "Enon Comjlome. 
I, ate," lying unconformably 
on old sl~tes and schists. 

3. Red, purple, and yel- 
low marls anR o1~ys (130 
feet and more). 

2. Brown pebbly green- 
grained sandstone, with 
numerous prostrate tree. 
trunks (some calcareous, 
some lignitlc), drifted and 
bored by Gastrochmna, and 
bones o f  great Reptiles, in- 
eluding one with teeth like 
those of the Iguanodon. 
This is the " Wood-bed 
ser/~s" of Atherstone, and 
is here perhaps 500 feet 
thick. 

1. The "~no~ ~n#tor~.  
rats," unconformable on the 
old schists ~ .  

* Quart~] Journ. |  Geol. 8oc. vol. vii. Miscel. p. 121, a translation from the Nova Acts 
Acad. Carol.-Leop. voL xxi. part 2. p. 439 et ae~. See also Trans. Geol. Soc. 2nd set. vol. vii. 
p. 201. t On the Koegs River also. 

I This is the rock termed "Lowest Strataof the Zwartkop Crag" in the Trans. Geol. Soc, 
2n~ ser. vol. vii. p. 203. w Krauss, los. e~t. 

II Also on the G~amtoos River. -These strata, 2 a~ of the upper part of the Zwartkop basin 
may be equivalent to a portion of 2 b of the lower part of the river. 

�82 See ~rrana Geol. See. 2nd set. vol. vii. p. 201. These bed~ (" no,  3 ")  and their equivalents 
ma~ be termed the "Trigonia-beds." 

Mr. Bain's section and remarks at p. 58, vol. vii. of Trans. (~eol. See. 2nd set., appear to 
point also to this conglomerate, and some overlying portion of the "Wood-bed series," in 
Lower Albany, north of the Bushman River. " 
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d. Descr~2tion of some .Fossils from tT~e Jurassic ~trata, or "UitenT~age 
Formation," on the ~unday's and Zwartlco 2 ~ivers, South Africa. 

AMmonitEs swi~C~PS, spec. nov. 1)1. u  figs. 3 a, 3 b. 

Shell small, somewhat compressed, deeply umbilicated. Whorls 
4, narrow, depressed, inflated laterally by the development of the 
tuberculose costal. Last whorl ornamented with ten tubereules ; 
ten costm arise from the inner margin of the whorl; these are 
directed slightly forward, and bifurcate or trifurcate from a salient 
pointed tubercle in the middle line of the whorl ; the ribs proceed- 
ing from the tubercle are inflected forwards, and interrupted upon 
the middle of the back, terminating there in a slightly pointed 
tubercle, but are otherwise continuous with a similar bundle of ribs 
developed on the opposite side. Back convex, with a smooth, shal- 
low furrow in the middle. Mouth large, rounded. 

Dimensions. Diameter "75 inch ; diameter of outer whorl "3 inch ;  
thickness of outer whorl "3 inch. 

Observations.---It is doubtful whether this be not a mere variety 
of-4. ancelos , Reineeke, of the Middle Oolites. I have not been able 
to compare it with a specimen of its size, or a figure of a young shell 
of that species ; it differs from .el. anceTs in the more compressed 
form, and in the ribs ending on the back in tubercles. The species 
bears much resemblance to ,4. ttookeri, Blanford, of the Jurassic 
beds of Niti, India. 

Loc. With Alaria coronata in a greenish-grey sandy limestone 
on the Sunday's River. 

HAMr~F.s AF~IcA~vs, sp. nov. P1. u  figs. 5 a-5 d. 

Shell presenting an elliptical section, slightly compressed at the 
sides; the undulating, oblique, encircling ribs are acute, very regular, 
and separated by deep furrows. 

The five fragments in the Collection vary much in size, and con- 
sequently in the direction of their annular foldings. In  the largest 
portion, which measures 1"7 inch in circumference, the uninter- 
rupted rib has a slight curvature on the ventral surface, rises with a 
gentle sweep, at an angle of 70 ~ to the back, forming there a slight 
tubercle, a little without the mesial line. In  portions of less dia- 
meter, the ribs are not so oblique and acute. 

Obs.---This species has the lobes of its chamber-partitions ap- 
parently as in ttamites, and not as in Ancyloceras; but the cha- 
racter afforded by the septal lines is not always reliable, and the 
differences between these genera are of a doubtful nature; and 
though I refer the African form to the more characteristically Creta- 
ceous genus, yet I attach very little value to its presence as indica- 
tive of Cretaceous age, unless it be supported by more restricted 
genera. 

Loc. In a greenish-grey sandy limestone at Prince Alfred's Rest, 
a n d  in a greenish sandy limestone at Sunday's River Mouth 
(Rubidge). Dr. W. G. Atherstone, of Graham's Town, who has also 
sent a specimen of this ttamite to England, says (in a letter, dated 

September 9, 2012
 at Duke University onhttp://jgslegacy.lyellcollection.org/Downloaded from 

http://jgslegacy.lyellcollection.org/


1867.] TXT~.--S0VT~-A~aICX~ ~0SSI~S. 151 

June 16th, 1859), " I  have found the ]=l:amites in the same formation 
with the Trigonias, not in distinct beds overlying them." 

B~.~.~l~.s AF~cx~s ,  spec. nov. P1. u figs. 2 a, 2 b. 

This Belemnite belongs to the section Canalivulati, species of 
which, though ranging from the Inferior Oolite to the Kimmeridge 
Clay, are eminently characteristic of the Lower Oolites. This species 
differs but slightly from B. Auc~landicus, concerning whichVon Hauer 
writes that " i t  resembles so much the well known and widely 
spreadB, canaliculatus that it is almost impossible to give a sufficient 
diagnosis of it." 

I f  ]8. sulcat~ts be distinct from B. cana~iculatus, then the former is 
decidedly the analogue of the South-African and Hew-Zealand 
spedes; for in both ]8. Afr~canus and ]8. Auc~landicus the ventral 
groove does not extend to the point, a character that allies them to 
]8. sulvatus and separates them from t?. canaliculatus. They both, 
however, differ from B. sulcatus in being slightly compressed from 
back to front, presenting sectionally a subquadrate outline, as in 
B. canaliculatus, and not from side to side as in ]8. sulcatus. But, 
on the other hand, the external aspect of the two antipodean species 
is that of the last-mentioned species. 

A second extra-European species allied to B. Africanus is ]8. 
Grantianus, D'Orb. ~, of the Oolites of Cutch, which Sowerby t re: 
ferred to B. canalivulatus, Schloth., but which was regarded as dis- 
tinct by the former author, who applied to it the specific name here 
adopted. This species has the form and the wide ventral groove of 
]8. Africanus, but agrees with B. canaliculatus in having the furrow 
continuous to the point. 

I t  does not appear, perhaps, allowable to admit of three species 
intermediate between the closely allied .B. canaliculatus and B. sul- 
earns ; yet I feel justified, from a careful comparison of specimens of 
all the species, in the course here pursued. 

The relationships of these stand thus :---B. Grantlanus is a sub. 
species of, or is closely allied to, ]8. sulcatus. (The sulcation is 
broader and deeper than in the European B. sulcatus.) 

]8. Africanus and ]8. Auclclandicus, the representative species of 
B. suZcatus, are allied, and pass, through B. Grantlanus, to B. canali. 
culatus. These species might, if allowable, be expressed thus : ~  

]8. ant~odum, r .Auclclandicus. 
,, ,, ft. Africanus. 

~Belemnltes A~.icanus is the only species that links the Jurassic 
fauna of South Africa to that of the Secondary rocks of New Zea: 
land, which Yon Hauer regards as either of Jurassic or  of Lower 
Cretaceous age. They contain an Aucella, two Inocerami, and B. 
Auctclandicus, the only species comparable with a European form, 
the affinities of which have been poini/ed out ; the germs .Aucella is 
confined to the St. Cassian beds and the Oolites; and as a Triassic 

* Prodrome, vol. i. p. 327. r Trans. Geol. ~oc. 2nd ser. vol. v. p. 329. 
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fauna is wel l  represented in New Zealand, there is presumptive 
evidence that the strata which in that island are superior to the 
latter are of Jurassic age. 

Loc. Sunday's River Mouth (Rubidge). 

ALa~IA C0~0~ATA, spec. nov. P1. ~rII. fig. 7: 
Shell fusiform, whorls 5 or 6, each with an acute, undulate, 

spinous, mesial carina; the last whorl with 2 subordinate, obtuse 
carinse, which are somewhat rugulose, not spinous; whorls with 
alternately large and small transverse rugulose strim, crossed by very 
fine oblique striations. 

The wing and digitations are not preserved in this unique spe: 
cimen. 

Dimens. Length (excluding canal) 1~ inch, breadth (without the 
wing) 1 inch. 

The genus Alaria *, eminently, but not exclusively, characteristic 
of the Jurassic rocks, contains no known species which can be con- 
founded with the present one. 

Lor In light-grey sandy shell*rock on the Sunday's River, 
associated with Ammonites subance~s. 

TUI~I~ITELLX RUBIDGEANA, spec. nov. P1. Ylll. figs. 6 a, 6 b. 
Shell turreted, spire elongated ; whorls 8, angular ~ suture deeply 

impressed. Upper half of each whorl with two mesial carin~e, the 
superior carina tuberculate, the inferior one imperfectly so. Each 
whorl is ornamented with about twenty elevated oblique ribs, which 
proceed from the suture to the tubercles of the upper carina, are 
continued longitudinally to the ill-defined tubercles of the lower 
carina, and are there lost. The lower half of the last whorl with 
three or more angular earin~e. 

Dimens. '35 inch in length; breadth of last whorl .195 inch. 
Loc. Several specimens, collected by Dr. Rabidge in a very 

sandy shell~band, with Ostrea, Astarte, &c., at Bethelsdorp Salt-pan. 
These belong to the "Lowest  Strata of the Zwartkop Crag," pro- 
bably a part of the "~Vood-bed series" (see p. 149). 

PATELZ~ CAPEI~ATA, spec. nov. P1. VII. figs. 1 a, 1 b. 
Shell interruptedly conical ; apex obtuse, exeentric, and inclined 

to one side ; the base is elliptical, and the periphery is irregular and 
slightly sinuated; ornamented by numerous radiating ribs, which 
are a little irregular in direction, and appear but as wrinl~l~ngs of 
the surface, crossed by close-set lines of growth, conformable with 
the edge of the shell, adding to that appearance which I have 
sought to express by the specific title, cc~2erata. 

* In a short pa~)er published in ' The Geological and Natural History Re- 
~ ~ ~ ~ . 

pertory, on the so-called Rostellari~ of the Br~tlsh Cretaceous Rocks, I have 
referred three species to the genus .4laria; Zekeli and Stoliczka enumerate five 
species from the Oosau formation as belonging to this genus; and thus eight 
species have been recorded from beds of Cretaceous age. 
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Dimens. Length of longer diameter 2'8 millimetres; shorter dia- 
meter 2.I mill. ; height "9 mill. 

Loc. In a reddish shell-rock, Prince Alfred's Rest ? (Rubidge). 

dHE~LNITZIA A-FRICANA, Sp. nov. 

Shell subulate, turreted; apex acute; whorls 9, very slightly 
constricted in their upper part ; the longitudinal ribs, of which there 
are about twenty in a volution, arise from tubercles; the ribs are 
depressed and smooth, and become broader inferiorly. Suture deeply 
impressed; aperture elliptical. 

Length 7 lines. 
This species is allied to Oh. (?) vet~sta of the Great Oolite of England. 
Lee. The specimen, which is unique, was obtained from the 

Zwartkop River. 

TURBO STO~IANUS, spec. nov. 

Shell turbinated, whorls convex; upper half of each whorl en- 
circled by six bluntly acute ribs, alternating with similar smaller 
ones; lower half with the same ornamentation. Aperture round. 
Axis imperforate. 

Dimens. Length 1.35 mill., breadth .46 mill. 
T./~towianus is related to T. Bainii, Sharpe. 
Lee. Two specimens were collected by Dr. Rubidge at Prince Al- 

fred's Rest. 

AMPULLA]~IA ? IGNOBILIS, spee. nov. 

"Ampullaria ?, undetermined," Sharpe, Trans. Geol. Soc, 2nd set. 
voL vii. p. 203 & p. 232, pl. 28. fig. 21. 

Shell very minute, globular, apex subacute, spire very short, com- 
posed of 3 inflated whorls, last whorl almost enveloping the spire. 
Mouth oval. �9 

Lov. Lowest strata of the Zwartkop Crag. 

PHASIAN~L~A ? SHARpw~, spec. nov. 

"~atica, undetermined," Sharpe, "Zoo. c~t, pl. 28. figs. 2, 3, 
Shell very minute, ovate, g!obose ; spire short; whorls 3, narrow, 

convex ; last whorl large ; aperture large and round, 
Loc. Lowest strata of the Zwartkop Crag ; and Sunday's River. 

ACT~O~INX ~ORRISIANA~ spec. nov. 
"A~npullaria ?, undetermined." Sharpe, loc. cir. pl. 28. fig, 20, 
Shell very minute, ovate, cylindrical, apex acute ; spire short, 

conical, composed of four cylindrical whorls, the last of which occu- 
pies ~ of the whole length of the shell; aperture ovate-oblong, 
rounded in front, acute behind. 

The species is named in compliment to Prof. J, ~[orris, F.G.S. 
Lee. Lowest strata of the Zwartkop Crag. 
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ACT~.0Nr~A "S~AP~.A~A, spee. nov. 
" Cylindrites ?, undetermined." Sharpe, loc. cir. pl. 28. f. 24. 
Shell very minute, truncated, cylindrical; spire depressed, obso- 

lete; vertex large, flattened; last whorl with somewhat inflated 
sides, base contracted, short; aperture elongated, moderately ex- 
panded towards the middle, subaeute at the extremities. 

Leo. Associated with the above. 

ACT~E0~N~. ~F_~KINSI~A~ spec. nov. 

"Act ion  ?, undetermined." Sharpe, loc. tit. pl. 28. fig. '25. 
Shell minute, elliptical ; apex acute ; spire of four whorl% elon- 

gated, regularly conical; aperture elongate, attenuated before and 
behind. 

Zoo. Lowest strata of the Zwartkop Crag, and Sunday's River. 

OSTREX~_(EXOar~X) J0~S~A~A, spee. nov. P1. VIII .  figs. 3 a--3 c. 
Shell ovately orbicular, depressed, the larger valve only known, 

with a large adhering surface, or simply attached by the small 
involute umbo. Attached valve with a few strong and  somewhat 
rounded ribs, which indent the margin. 

Dimens. Length 1'57 m]]l., height 1"37. 
This species belongs to the section Exogyra, and but for that 

might have been referred to Ostrea costata of the Lower Oolites of 
:Europe. 

Loc. Salt-pans of :Bethelsdorp, with Cidar~s Afrlcana (Ru- 
bidge). 
0STREA IMBRICATA, Krauss, sp. 

The species Exogyra imbrizata, Krauss, was referred by Sharpe to 
the genus Grypheea; I have placed it in that of Ostrea, because 
the numerous specimens in the Society's museum exhibit gradations 
from one to the other of the so-called genera; in fact this species 
affords a good illustration of the mere sectional value (which cannot 
at all times be employed) of the groups Exogyra and Gryphcea. 

The gryphoid form of Ostrea imbricata is closely related to an 
undeseribed species of Gryt)hcecr from the Oxford Clay of Weymouth. 

Leo. Sunday's and Zwartkop :Rivers. 

PL/LCUNOPSIS I3[BRICATA, spec. llOV. P1. VIII.  fig. 7. 
The unattached valve only is known ; it is thin, ovate, oblique, 

and convex; the apex is acute and marginal; the dorsal margin of 
the valve is straight ; the surface has concentric imbricating lamellee, 
which towards the front of the valve occupy the ridges of the 
smooth undulations. 

Dimens. Length 2"45 mill., height 1"64 mill. 
The general aspect of this species is that of P1. semlstrlata, 

Bean, of the Cornbrash of Yorkshire ; but the ornamentation of the 
shell of that species is very distinct. 

Lee. In a brick-red shell-rock. One specimen from Prince Al- 
fred's Rest (Rubidge). 
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PT.Aou~oPsIs SUBXUR~nSIS, spec. nov. P1. IX. figs. 1 a, 1 b. 
Shell orbicular, irr%-mlar, thin; free valve rather oblique, exceed- 

ingly gibbous; umbo submarginal, obtuse, and depressed; orna- 
mented by numerous, fine, regularly nodulous, waved cost~e, crossed 
by numerous delicate concentric strke, and a few well-marked lines 
of growth. 

Dimens. Length 1~ inch. Height 1~ inch. 
The species of the genus Placuno2sis have such a general re- 

semblance one to another, both in form and ornamentation, being 
moreover necessarily more or less variable in shape, that it is often 
difficult to recognize constant distinctive characters. The present 
species has for its representative 1 ). Jurensis of the Lower Oolites of 
Europe, and differs from it in its greater gibbosity and obliquity, 
and in possessing regular knotted ribs. 

Lee. Collected by Dr. Rubidge in some abundance at the Zwart- 
kop River Heights, ill a yellowish sandy shen-rock. 

PL~cu~o~sIs V~])~T.~, spec. nov. P1. IX. fig. 2. 
Shell orbicular, thin, irregular, nearly equilateral; convex, gib- 

bous or depressed ; apex marginal, obtuse, and depresscd, ornamented 
by numerous concentric waved rugm. 

D~mens. Length 1.4; inch ; height ~-~ of an inch. 
Zor In yellowish-grey limestone, ~outh of Sunday's River (/~u- 

bidge) ; and four specimens adherent to a piece of mineralized wood 
(calcareous with glauconitic grains)perforated by Gastrochr domi- 
nicaZis ~, Sharpe. 

PEOTEN RU~IDaEA~US, spec. nov. P1. u  fig. 11. 
Shell inequivalve, ovately orbicular, convex, with nine or ten equal, 

large, elevated, subacute and distantly arranged cost~e ; the intervals 
are wide and ornamented with very fine concentric stri~c, which are 
continued over the ribs. Auricles large and unequal. 

Dimenz. Height ~o of an inch ; breadth ~ of an inch. 
This Pccten presents the appearance, less the spinous processes, 

of P. s~ebspinos~es, Sehloth., which ranges from the Inferior Oolite 
to the Coralline Oolite of Nattheim ; other slight differencescan be 
pointed out. 

Zoc. Dr. Rubidge has found this Pecten to be one of the most 
frequently occurring shells, in a yellowish sandy shell-rock with 
greenish-grey patches here and there, at Prince .-~lfred's Rest. 

P~.cr2N P~o~Ec~vs, spee. nov. P1. IX. fig. 6. 

Shell oblique, ovately orbicular, moderately convex, equivalve; 
remarkably inequilatcral, the umbone being slightly curved ante- 
riorly and the anterior side projected forwards. Valves ornamente(l 
with closely arranged dichotomous flues curving outwards ; the in- 
terstitial spaces subpunctatcd. Auricles unequal, the anterior o n e  

* The specimen figured in Geol. Trans. 9n~[ set. vol. vil. pl. 93. ilg. 4 a, is wood, 
and not "bone," as stated at p. 198, 02. ci~.--T. R. J. 

VO]5. XXIII . - -P~kRT I .  
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large and concentrically rugose ; the posterior one small, the stria- 
tions of the valve are continued upon it. 

Dime ns. Height I of an inch ; breadth ~ of an inch. 
P. ,vrojectus is closely related by its general outline and orna- 

mentation to P. lens, Sow., and P. arcuatus, Sow., of the Lower and 
Middle Oolites of Europe; but the obliquity of the shell and the 
relatively excentric position of itsapical portion are ch~acters by 
which P. 2rojectus is at once separated from them. 

P.projectus is allied in folzn to an undescribed species which I 
have collected in the upper beds of the Inferior Oolite at Cold Com- 
fort, near Cheltenham, and which I propose to call P. Tylori ; the 
latter, however, is more depressed and smooth, except near the 
mar~n, where the shell is concentrically striated and crossed by 
radiating sharp indented lines. P. Tylor~ is a shell that has been 
confounded, I believe, with P. dnctus, Sow., which belon~ to the 
Lower Greensand and not to the Inferior Oolite. 

Loc. Collected by Dr. Rubidge in a soft, yellowish-grey, sandy 
limestone at the ZwaI~kop River Heights, and at Prince Alfred's 
Rest; in both localities it is frequent. 

L ~ ,  ~EaLEC~A, spec. nov. P1. VII. figs. 5 a, 5 b. 

"Lima, sp. (undeterm.)," Sharpe, Trans. Geol. Soc. 2nd ser. vol. vii. 
p. 2ol (1856). 

Shell oblong, transverse, slightly convex, ornamented with nume- 
rous acute ribs, the sides of which are longitudinally striated, two or 
three stronger stri~e occupy the central portion of the interspace; 
under a magnifying glass the surface is seen to be covered with 
closely set, regular, transverse striations. 

Dimens. Height ~ of an inch, breadth ~ of an inch. 
iS. neglecta belongs to a section of the genus exemplified by 

L. d~licata, Sow., in the Oolites, and /~. 2arallela, Sow., in the 
Lower Greensand. 

Ior In a grey, coarse-grained, sandy and shelly limestone, 
Sunday's River (Atherstone). 

LIMA OBI,iQUISSI]~IA, spee. nov. P1. IX. fig. 5. 

Shell elongated, depressed, very oblique, umbo acute; hinge-line 
obliquely truncating the shell ; the whole surface ornamented with 
narrow waved sulci, interspaces punet~ted. 

Dimens.--Height 1 inch ; breadth -~ of an inch. 
In its elongated and oblique form, L. obliquissima resembles 

several Jurassic Ii~n(~ ; in the character of its sulcations it approxi- 
mates to L. r~;gidula, Phil. ; in its punctated surface it is allied to 
L. ovalis, Sow. ; it is, however, characterized by the broad and flat 
ribs, and the narrow interstitial spaces, angularly waved and 
punctated. 

Loc. In a yellow shell-rock from the Zwartkop River Sandstone, 
and with Placuno#sis undulata and fossil wood (Rubidge). 
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W[~iLvs J o ~ s i ,  spot. nov. P1. VIII .  figs. 4 a, 4 b. 
~" Shell nearly triangular, smooth, shining; hinge-margin straight and 
long ; anterior margin elevated in its median portion ; umbo terminal, 
acute, depressed, ornamented with closely arranged, imbricating, 
concentric folds. 

Named in compliment to Prof. T. Rupert Jones, who has taken 
part in the elucidation of the geology of South Africa, and whose 
kind assistance I gratefully acknowledge. 

Dimens. Greatest length 1"9 millimetre; greatest breadth t 
millimetre. 

Zoc. In  a greenish, coarse-grained sandstone with calcareous 
cement, Sunday's River (Rubidge). " 

~[~x~vs S~owxx~vs, spee. nov. P1. IX. figs. 3a, 35, [Subgenus Li- 
thodomus.] 
Shell pod-shaped, cylindrical, elongated, rather depressed, um- 

bones small, contiguous, slightly inflated, anterior side narrow, pos- 
terior side wider and less compressed, upper and lower margins 
straight and nearly parallel; concentric plications few and delicate ; 
radiately striated. 

Loc. In  a fine-grained, grey, sandy limestone, Sunday's River 
(Athos,stone and t~ubidge). 

~[~ILvs Rv~ID~I, spec. nov. P1. IX: fig. 11. [Subgenus Modiola.] 
Shell transversely elongated, with a straight dorsal edge ; anterior 

part narrow and curved; posterior tapering at the end, divided into 
two portions by a very obtuse angle; superior and posterior part 
with numerous oblique plications, which are continued to the keel, 
and numerous slender folds which are coincident with the plieations, 
but on reaching the keel continue parallel to ~he ventral margin. 

Dimens. : ~  Total length 5"25 millimetres. 
Length of posterior side ~ . 5"18 ,, 
t ] :e ight .  . . . . . . . . . . . . . . .  0"9 ,, 

This shell is very distinct in its ornamentation from Modiola 
Bainii, Sharpe; but in that respect has a greater resemblance to 
3Zytitus ~owerbyanus, D'Orb. ; both, however, are straighter shells 
than If .  2~ubidgei. 

Loc. In  the greenish sandy limestone of the Sunday's River; 
many specimens (Rubidge). 

As~A~s. PI~cTrI~Ix~A, spee. nov. P1. IX. figs. 7a~ 7b. 
�9 Shell small, ovately orbicular, depressed; umbo acute, postmesial, 
but directed somewhat forwards ; anterior side rounded, its upper 
margin slightly excavated; hinge-line straight and oblique ; l unu le  
small ; ornamented by obtuse, closely arranged, regular rugse, which 
are slightly undulated on the anal side; the interstitial spaces very 
narrow. 

D~mens. ]=[eight and lateral diameter equal, or about 1'45 
millimetre. 

~ 2  
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This species has considerable resemblance in form and orna- 
mentation to A. pum~;la, Sow., and A. excentrlca, 1Vforr. and Lycett, 
but differs in its larger size, greater obliquity and straightness of the 
cardinal line, and in the more excavated dorsal margin of the anterior 
side. This species is dedicated to Mr. Pinehin, a brother-geologist, 
from whom Dr. Rubidge has received much assistance in his re- 
searches. 

Loc. In  a grey sandy limestone, weathering yellowish, Sunday's 
River ( Rubidge). 

AST~Tv. LO~aT, Xm)SlANA, spec. nov. P1. VII I .  figs. 5 a, 5 5. 
Shell obovate, slightly convex ; anterior side rounded, front curved, 

posterior side angularly truncated, hinge-line nearly s~raight or 
slightly arched; umbones depressed, obscure ; lunule lanceolate ; 
ligamental pit narrow and deep, bounded by sharp edges that nearly 
approach each other. Valves nearly flat, ornamented with numerous 
subacute, eqltidistant, slightly elevated ridges of growth. 

JDimens. Length 3 inches, width 2~ inches, thickness ~; length 
of anterior side 1 inch, of posterior 2 inches. 

Lee. The unique specimen was found by :5Ir. 1[. Longlands (to 
whom the species is dedicated) in a shelly band of the Zwartkop 
River limestone, October, 1859. 

PINI~'A SrrARp]~I, spec. nov. P]. IX. fig. 4. 
A drawing* of a Pinna found by ~ r .  Pinchin is comparable with 

the figures of P. cancellata, ]~[orris and Lycett, and P. Gallienne!, 
D'Orb. ; but as a description on such material must be incomplete, 
I merely reproduce the drawing, and propose the specific name of 
Bharpei, in memory of the late Mr. D. Sharpe, who described a former 
series of South-African fossil shells. 

Lee. Sunday's River. 

TRIaO~IX CXSSlO]~, D'Orb. 
Shell ovately trlgona], longer than ~_de, depressed ; umbo anterior, 

prominent, acute, recurred; the anterior border is rounded ; the 
posterior is truncated, with a large oblique flattened area, which is 
plieated by close-set, longitudinal, dentieulated ribs ; the dorsal sur- 
face has twenty large, smooth, gracefully curved costse, separated 
from the curved, smooth (?) keel by a transversely wrinkled narrow 
sulcus. 

Dimens. Length 2 inches, width 1~ inch, length of carina 1~ 
inch. ,- 

This costatcd T~'hjonia approaches closely the well-known T. 
eostata, from which it is distinguished, however, by the greater 
length proportionate to the width of the shell; the front also is 
more curved, and the ~osterior area is less oblique. T. costata is 
represented in the Scindian Oolites by the varieties_pulla and don- 
gata, the former of which is closely related to T. Cassiope. I un- 
hesitatingly refer the African shell to this European species, which 

* Made by Mr. Stow, and presented by him to the Geological Society. 
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occurs in the Great Oolite of Lue (Calvados), Vezelay (Yonnc), 
Grange-]tenry, near i~antua, France*, and is moderately abundant 
in the Cornbrash of Yorkshire % 

Loc. Zwartkop River (3It. H. Longh~nds). The specimen is 
unique. 

T ~ o ~ I x  vxv, Sharpe (3uvenis), et T. v~x~IcosA, Krauss, sp. (jure- 
hiS). P1. VII. fig. 8. 
The character of the ornamentation clearly underwent a continuous 

change during life in these two species of Trigonia (I'. van and if'. 
ventricosa); I have therefore thought it necessary to figure these 
species in their earliest stage of growth. 

T~IaO~IX GoT.~)~vssI, Ag. (juvenis). 1)1. VII. fig. 6. 
Associated with the foregoing is the probably young shell of T. 

Gohtfussi, Agassiz : certainly I should not be justified in assigning 
it another appellation ; for the African shell is identical with figure 
18 a, plate v. of Morris and Lycett's ' ~[onograph of the Great Oolite 
Mollusca.' Hereafter, however, it may be found to be the young of 
a distinct species. 

Loc. In a yellowish sandy shell-rock (a mass of Bivalves with 
green and grey sand) on the Sunday's River (2Yubidge). 

COgBVLX ? R0CXrASA, spec. nov. s VIII. fig. 8. 
Shell subglobular, smooth, shining ; umbones large, obtuse, mesial, 

erect ; anterior side rounded; lunule large, concave; posterior side 
very short, with a well-marked oblique carina and a truncated pos- 
terior border; the surface has numerous, delicate, irregular folds of 
growth. 

Obs. The above diagnosis is nearly word for word that of Corbula 
Acyathc~, D'Orb., as given by Lycett in his ' Supplement to the Great 
Oolite Mollusca,' p. 65. That species, however, is of minute size ; 
its posterior side has a faintly marked carina, and its surface a few 
folds of growth. 

Dimens. Length 1']_9 millimetre, breadth 1'04 millimetre. 
Lee. In a yellowish-grey sandstone with calcareous cement, 

Zwartkop ~iver (Atherstone and ]~ubidge). 
Obs.---The dentition of Corbula ? I~oclciana is unknown; and the 

species may hereafter be found to belong to Isocardia or to Cyprina ; 
but, on account of its close affinity to Corbula Agatha, I prefer to 
let it remain with that generic title. 

The species is dedicated to Major :Rock, who, with Mr. Stow, col- 
lected and communicated several fossils from the Uitenhage Forma- 
tion, and whose name I take this opportunity of associating with 
South-African geology. 

* D'Orbigny, ' l~rodrome, ' vol. i. p. 308 (1850). 
+ Lycett, ' Supplement to the Mollusca of the Great Oolite,' Pa!~cont. See. 

(1863), p. 49. 
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C~AssxTEU.X C0~rLICXTA, spee. nov. P1. IX. fig. 8. 

Shell oblong, very much compressed, very inequivalve, the poste- 
rior side truncated; anterior side rounded; lip smooth or crenulated ; 
hmfle  ill-define4; umbo st!bacute, ornamented with acute costm, 
which diverge from the umbo, the angles of the ribs succeeding each 
other in an oblique direction, a little anterior or posterior to the 
middle line of the valve ; the set of cost~e directed towards the an- 
terior side are slightly reflected; the series directed towards the 
posterior side are straight, the superior cost~e of which form another 
group of diverging ribs ; the angles of these are more acute and are 
directed from the umbo ; a few straight cost~e occupy the remaining 
portion of the ailal area, and denticulate the hinge-line, which is 
straight. 

Dimens : - -  1. 1 ~. 2. 3. 
Length (entire) . . . . .  . .. 3"17 2"44 1"9 1"44 mil].ims. 
]3readth . . . . . . .  . . . . . . .  1"7 1"28 1"0 "9 ,, 
Length of posterior side..  2"46 1"9 1"5 1"2 ,, 

The diverging ribs of this species colmect it with C. t~obinaldina, 
D'Orb. ~, of his "l~gocomien inf4rieur" of the Parisian basin, and 
serve to distinguish it from all other species of the genus. (7. 
com21icata differs from its European representative in its straighter 
hinge-line, its truncated posterior side (in C. l~obinaldina the anal 
side is slightly acuminated), in its more arched anterior side, and in 
having only about one-half the number of ribs. These two species 
present in their remarkable ornamentation a wide departure from the 
genus, the greater number of species of which have smooth shells ; 
in others they are concentrically furrowed. 

Species of the genus characterize tropical seas, and they are well 
represented in the Tertiary deposits in various parts of the northern 
hemisphere. Dining the Cretaceous epoch they appear to have been 
few in number, as not more than eight or nine are known ranging 
upwards from the lowest marine bed of that system. 

The restricted range of the genus CJ'assatella favours the supposi- 
tion that the Secondary fauna of Uitenhage may be of Cretaceous 
age; but the opinion that too much value must not be placed on an 
isolated case is confirmed by the discovery of a true Crassatella in 
the Inferior Oolite of Rodborough, near Stroud, England ; and though 
it be not of the type to which C. complicata belongs, yet the value of 
the genus as evidence of a Cretaceous facies is thereby lessened. 

Lov. Sunday's River (Atherstone); and in a yellowish-grey sandy 
shell-rock ~t Prince Alfred's Rest (.Rubidge). 

CYr~ICARInA NIW~IX~A, spec. nov. P1. VII. fig. 10. 

Shell elongated, subtrigonal; umbo placed anteriorly to the 
middle of the valve, rather elevated and subacute; anterior side 
rounded, its upper margin slightly excavated, its lower extremity 
pointed; the posterior side slopes obliquely downwards, and has an 

Pal. Fran~. Terr. Cr6t. vol. iii. p. 75, pl. 264, figs. 10-13. 
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imperfectly defined obtuse angle; it is ornamented with delicate, 
elevated, closely arranged and regular concentric rug~e. 

This species is named after Mr. Niven, a fellow-worker with Dr. 
Rubidge in the geology of the Cape. 

Dimens. Length 1-~ of an inch, height ~1 s of an inch, length 
of posterior side ~ of an inch. 

Lee. In grey sandy limestone, Sunday's River. 

C~-r~I~x Bo~cnm~DsI, spee. nov. P1. VIII .  fig. 2. 
Shell ovate-oblong, transverse, inequilateral, somewhat inflated ; 

posterior side angulated, the margin truncated; anterior side rounded; 
front margin slightly arcuate ; umbones large, oblique, slightly re- 
curved; ornamented by irregular-sized and~ close-set lines of 
growth coincident with the margin. [Named in memory of the late 
Mr. M. Borcherds, Civil Commissioner at Fort Beaufort, who warmly 
assisted the late Mr. A. G. Bain in his early researches in South- 
African Geology.] 

Dimens. Length 4'1 millimetres, height 3"1 mitlimetres. 
Loc. Zwartkop River (t~ubidge). 

CucvT.I,.mi (]KiCl~OD0~I) A~EXST0~I, Sharpo, sp. 
Area Atherstoni, Sharpe, s Trans. 2nd ser. vol. vii. p. 196, 

pl. ~2. fig. lo .  
I f  Gucullcea and Area be regarded as generically distinct, then the 

former name should be applied to this species, as I have determined 
by an examination of the type specimen that the hinge-teeth are 
longitudinal towards the margm. I t  belongs to the group Macrodon. 

CucuLLmi K~ivssH~ spec. nov. 
Cucullcea ? cc~ncellata, Krauss (non .Area cancellata, Sow., nec 

Cucullcea cancellata, Phillips). 
As the above-quoted specific name given by Krauss to an Area- 

like shell is preoccupied, not only for Area, but for Cucullcea, I pro- 
pose the name " Kraussii" instead. 

Very perfect specimens collected by Dr. Rubidge on ~he Zwartkop 
and Sunday's Rivers exhibit the hinge-characters of this species; 
its position in Cucu~lcea is incontestable. 

�9 A~ci (CucuLr~x ?) JONESI, spec. nov. P1. IX. fig. 9. 
Shell rhomboidal, convex ; umbones slightly anterior to the middle 

of the valve, large, depressed, and approximate. Anterior side short, 
its margin rounded; posterior side with an acute carina, posterior 
to which is a slightly concave surface ; the inferior margin is nearly 
straight. Radiating costa~ flat, slightly nodulous ; elevated upon the 
anterior and posterior portions of the valves; much larger, more 
distant, and acute upon the anterior side ; decussated by numerous 
concentric lines and striae. 

Dimens. ]=[eight 1"2 millim. ; length 1'8 millim. 
Loc. In  a greenish-grey sandy marl, rather hard and very cal- 

careous; near the Bridge on the Zwartkop River. 
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CA~Drrx ~vcwoi])v.s, spee. nov. P1. VII. figs. 8 a-d. 
Sh611 quadrangular, subglobose, ornamented with fine, closely 

arranged, radiating lines interrupted by a few cremflated regular 
plications and fine concentric strim; nmbones anterior, directed 
forwards, invohte ; hnule small, flat. 

Dimens. Length "8 mfllimetre, height "58, thickness "73. 
Zoc. Sunday's River (l?ubidge). The matrix is a greenish coarse 

sandstone of quartzose a n d  glauconitio grains with calcareous 
cement. 

B ~ i c ~ x  AN~IPo])v~, spec. nov. P1. YIII. figs. 1 a, 1 5. 

Polyzoon encrusting, rampant, composed of a single layer of cells. 
Cells elongated, smooth, nearly cylindrical, but somewhat flattened, 
quincuncially disposed; terminal portions prominent. Peristomes 
circular, remote, and separated by about equal distances from one 
another. The bases of the cells subelliptical, of unequal sizes, irre- 
gularly arranged. 

Obs.~Berenicea anti2odum is allied to B. striata, ~. Itaime, of 
the Lias of Yali~re, in its elongated and distant cells, and in the 
great diameter of the peristome. The cells of the African species 
are smooth ; while i n /L  striata they are striated, and are less regu- 
larly ~ disposed. 

B. antipodum is the only Polyzoon hitherto known in the Secon- 
d ary rocks of South Africa. 

Zoc.--In a yellowish shell-rock, with grey patches here and 
there, Prince Alfred's Rest; encrusting Trigonia van, and Placu- 
~wpsis und~data, from the mouth of Sunday's River; collected by 
Dr. Rubidge. 

IsAs~Rmx RIcaA~Dso~I, ]K.-:Edwards & ~[. l~aime, var. nov. 
anti~9odum. 

Corallum massive, or somewhat gibbous; caliees polygonal, very 
unequal in size, shallow, and separated by a moderately strong wall. 
Fossul,~ distinct; no columella. Septa thin, unequal in size, and 
forming three cycles ; the six primary cycles are much larger than 
the others, and become thicker near their inner edges; but some- 
times the secondary cycles are almost as much developed. 

Largest diameter of the calices one and a half line. 
The African form of the species differs from the type only in the 

smaller size of the calices, thinner walls, and more gibbous state of 
the coral-mass. I t  is the first recorded fossil Coral from South 
Africa ; one example only is known. 

.[sastrcea .Richardsoni occurs in the Inferior Oolite of England, 
and resembles in its general aspect s limitata and s ex2lanulata of 
the Great Oolite of the Anglo-Norman basin. 

Zoc. Discovered by ~r .  G. W. Stow in the Uitenh~ge formation 
on the Zwartkop I~iver. 
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S~RPW.A (u PINCm~IANA, spee. nov. P1. IX. figs. 10 a, 10 b, 10 c. 
"Ser2ula, sp. Large single tube" (Sharpe, Geol. Trans. 1.c.p. 202). 

Tube round, partly attached by a slightly expanded surface; 
rampant; free portion straight ; surface with transverse irregular pli- 
cations. The outer diameter of the free portion equals 84 millims. 

The unattached portion resembles the same part of the tube of 
Se~Tula quadristriata, and of ~. volubilis of the Oolites; but in 
each of these the fixed part is convoluted. I t  has close affinity to 
Vermilia ar, pullacea and IT. antiquata of the Cretaceous rocks, but 
differs from the former in being very perfectly round, and from the 
latter by the absence of annular rings. 

Loc. On Trigonia Herzogii, Sunday's River (Bain and Ather. 
stone) ; Sunday's River Mouth (Rubidge). 

Sm~PvT,x nLXmA, Goldfuss. 
Sunday's River (Rubidge). 

S~PuLx Pmcx~iT.is, Goldfuss. 
Sunday's River (Bain). 

CIDxms rVS~ULIFE~A, spee. nov. P1. VIII.  figs. 9 a, 9 5. 
The materials at my disposal, illustrative of this species, are 

many interambulacral plates, some with portions of the ambulacral 
areas, exhibiting the poriferous zones, and numerous primary spines. 

The ambulacral areas are narrow, with two rows of small granules ; 
poriferous zones narrow, pores circular, and the septum between the 
pores forming an elevated moniliform line. 

~,terambulacral 21ate (fig. 9 b) large and thick; boss prominent, 
and its summit smooth ; the areola is elliptical, around the margin 
of which are a great number of closely set, imbricating, scrobienlar 
granules, which diminish in size towards the edge of the plate, 
Interambulacral polar plates (fig. 9 a) thin, the areolae circular. 

t~rimary s2ines cylindrical ; margin of acetabulum smooth ; head 
of spine with a prominent finely crenulated ridge ; stem of spine 
cylindrical, covered with granules or spiny tubercles having a linear 
arrangement. 

Loc. Saltpans near Uitenhage (t~ubidge). 
The species described above belongs to that type of the genus 

characterized by the smooth and uncrenulated bosses of the tuber- 
cles; species of this type exist ~t the present time, and are found 
in Tertiary and Cretaceous rocks; species of the type with cre- 
nulated bosses characterize Oolitic deposits. There are, however, 
some exceptions to these rules; and for the present the African 
species may be regarded as another exceptional example. 

Fvcon)Es CT.XVA~VS, spec. nov. 
" Fucoid ? ", &c., Sharpe, op. cir. p. 202. 

Frond cylindrical, dichotomous; branches one inch iu length, 
nearly equal, clavate. 

Lee. In grey sandy limestone, Sunday's River, 
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The following Reptilian remains may be noticed among the fossils 
from Uitenhage. 

1. A small serrated Tooth resembling some belonging to ACA~- 
T~0rrrOLIS (Huxley, Geol. Mag. vol. iv. p. 65, pl. 5. fig. 4). I t  was 
sent to the Geological Society several years ago by Dr. Atherstone. 
I t  is imbedded in a greyish sandstone (reddish in part) with cal- 
careous cement, and is from the "Wood-bed Series." 

2. A small and imperfect femur of a Lacertilian, from the Zwarb- 
kop River Heights (Dr. t~ubh~je). 

e. General ~emarks on the Fauna of the Uitenhage _Formation. 

The collections of Jurassic fossils from South Africa acquired by 
the Society since the publication of Hr. Daniel Sharpe's descriptions 
of Messrs. Bain and Atherstone's specimens contain many new 
forms, and some few specifically identical with extra-African species. 
By the aid of these new materials, I have been enabled to arrive at 
a nearer approximation as to the age of the beds which have yielded 
them. 

The donors to whom the Society is indebted for these valuable 
acquisitions are Dr. Rubidge, F.G.S., Messrs. Stow and Longlands, 
Major Rock, and Capt. Harvey. 

The earliest publication of any fossils of Secondary (Jurassic) ago 
from the Cape of Good ]=lope was by Hausmann in 1837 ; the two 
species mentioned by him were subsequently figured and described 
by Goldfuss. Kranss increased this number by the addition of 
7 species. ~ r .  D. Sharpe added 22 species to those previously de- 
scribed ; and the species added by the foregoing descriptions make 
up a total of 74 species for the Jurassic rocks of South Africa. 

Krauss proposed to place the beds yielding Trigonia Hausmanni, 
Astarte Herzogii, &c. in the Cretaceous series ; and the evidence 
afforded by the few species at his command warranted that arrange- 
ment, the Trigonios having affinities with Post-jurassic species. But 
since then undoubted Cretaceous fossils have been discovered in 
Natal; and these have no affinity whatever with those found to the 
south in the Uitcnhage district. The late D. Sharpe's opinion, that 
the Secondary fossils from this part of South Africa were com- 
parable with those which are found in ~ the middle and lower part 
of the Oolitic series,' is much strengthened by the nature of the 
additional material. 

The great mass of the fossils are Bivalves, which constitute two- 
thirds of the entire fauna, as far as known. Cephalopods are repre- 
sented by six species ; but individuals are rare ; the Gasteropoda are 
fairly represented. A Berenieea, three Ser pulos, a Gidaris, and a 
Coral are the only representatives (as far as our collection serves)of 
the several classes to which they respectively belong. 

The extreme rarity of the remains of Cephalopods, Polyzoa, Echi- 
nodermata, and Madreporaria calls to mind the conditions of life 
which prevailed (luring the deposition of the Great Oolite, and in a 
less degree of the Forest-marble and the Cornbmsh, in this country. 
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The generic grouping is such as obtains in. the Jurassic strata ; and 
though no genus present in the Uitenhage series is exelusive]y of 
that age, yet the following point to such an age :--Belemnites (of the 
section Canaliculati), Actceoni~a, IVerlto2sis , Alaria, _Pleuromya, Pla- 
cunopsis, Gervillia, and fsastreea. 

The genus Alaria is eminently, but not exclusively, characteristic 
of Jurassic rocks; eight species, however, have been recorded from 
beds of Cretaceous age. I have no knowledge of the genus Placu- 
no2sis having ever been identified from rocks newer than the Lower 
Oolites, though its occurrence in the Coal-measures of Illinois has 
lately been recorded by Messrs. Meek and Worthen: and though 
_Tsastr~a ranges from the St. Cassian beds to the Tertiary, yet it is a 
good Jurassic genus. 

On the other hand, Hamites and Crassatella, which are repre- 
sented  in the Uitenhage beds, may be thought to indicate Creta- 
ceous affinities; yet I attach very little value to their presence as 
indicative of Cretaceous age, unless they be supported by more re- 
stricted genera. Such a one apparently is Crassatella, which hitherto 
has not been met with below the Lower Greensand; and its re- 
stricted range favours the supposition that the Secondary fauna of 
Uitenhage, or a part of it, is of Cretaceous age; but that too much 
value should not be placed on an isolated case receives confirmation 
in the nlwly ascertained occurrence of a Crassatella (C. oolitica) in 
the Inferior Oolite of England : the presence of the genus as marking 
a Cretaceous facies is materially lessened by this discovery. 

The Uitenhage fauna under notice does not contain a single genus 
unknown in the Jurassic Series. Krauss, it is true, created the 
genus Anoplomya on South-African shells; but it is clearly syno- 
nymous with Pleuromya. 

None of the fossils enumerated by the late D. Sharpe are identical 
with any known European species ; but amongst those subsequently 
added to our collection are two European forms, Trigonia Cassiope, 
D'Orb., and T. Goldfussi, Agassiz. Ser2ula fitaria and S.2~icatilis 
are the other European species. 

A very large number of the Jurassic Mollusca of South Africa have 
their representatives in the Oolites of Europe and the equivalent 
beds in India. The following Table exhibits those from Uitenhago 
which are analogous to Secondary species in ether parts of the 
world. 
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From the above Table the following conclusion may be deduced : -  
That the fauna of the strata (Trigonia-beds) overlying the plant-  ~ 

bearing beds of Gcelhoutboom presents a decided Oolitic facies ; and, 
though few species are common to these South-African strata and 
the European Oolites, yet from the large number of species in these 
strata at Uitenhage having analogues in the Lower and Middle 
Oolites, and the species in common pointing in the same direction, 
the fossil fauna of the Sunday's River and Zwartkop River Limestones 
represents that of the Oolitic rocks of Europe, and approximates to 
that of the Great Oolite. 

IV.  Observations on the Seco~ulary Strata of South Africa, and on 
tTteir foreign equivalents. 

The Secondary strata now determined for South Africa are as 
follows : ~  

Strata. 

I. Limestones &c. with fossils 
(Quart. Journ. Geol. See. 
vol. xi. pp. 453 &c.) ...... 

II. UITE.~HX~ :FoP~tATtO~. 
1. Limestones and shelly 

sandstones of U I T E N I I A G E  
(with abundance of ma- 
rine fossils) ............... 

2. (Lowerstrata oftheZwart- 
kop. Crag) Wood-bed 
series ........................ 

3. ~Enon Conglomerate ...... 

III. K~RO0 SERIES. 

1. Stormberg Beds ............ 

Localities. 

Umtafuna River, NXTm~*.. : ...... 

2. Beaufort Beds ............ 

3. Koonap Beds ............... "WORCESTEa ; SO~EaSET, &C ....... 
WORCESTER ; 2~LB~kNY ; ~rICTORIA 4. Ecca Beds 

~176176176176176176 .... ~ k. ~c ........... .....o. .... ~ .......... 

Bushman's River, A.LnxsY ...... 
~Sunday's, Zwartkop, and Gum- 

toes Rivers, UITE~HX(~E ......... 
fBushman's River, ALnAUY ......... 
Bethelsdorp ; Zwartkop River, 

Geelhoutboom on the Smlday's 
River, UITE.XHXOE ............... 

(Bushman's River, ALBX~r ......... 
Enon, Sunday's River, ALEXAN- 

DRIA ................................. 
Zwartkop River, U~TE.W~IAGE ...... 

~Drakenbcrg Range, OR.~Wr RI- 
v~.~ FREE S'rATES and NATAS. 

Bloemfontein, ORANGERIVERFREE 
~ T A T E S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Stormberg Range, A L B E R T  & e  . . . .  
' B E A U F O R T  ; G R A A F R E I N E T  ; C O L E S  = 

BERG ; C R A D O C K  ; :FORT B E A U -  
FORT, ~C . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Age. 

Cretaceous. 

Jurassic. 

�9 Triassic. 

The study of the affinities of the fossils of Secondary age in South 
Africa has led me to consider the distribution of the lower members 
of the ~esozoic rocks over the surface of the earth, and the laws 
that  apparently were in operation during their deposition. 

The Upper Trias present% in the majority of the countries in 
which it has been carefully examined, a remarkable uniformity with 

* The names in capital letters are names of Provinces. 
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the European type. In  the Niti Pass ~ and Spiti Valley (N. W. Hi- 
malayas), New Zealandt, California**, and New Caledonia w Triassic 
rocks have yielded many of the characteristic marine fossils of the 
Upper Trias of Austria, where this formation is typically developed. 
In South Africa, rocks of this age present somewhat exceptional 
characters ; and if we regard the Keuper of Europe as indicating a 
condition of things approximating to fresh water or brackish water II, 
the lacustrine deposits of the Karoo Desert will be analogous to it. 

The Jurassic series, which has its lid_lest development in Western 
and Central Europe, is reduced, in the ]Kediterranean basin, to beds 
representing the Lower and Middle Jurassic beds, from the Lias to 
the Oxford Clay inclusive; and in Russia the Jurassic rocks consti- 
tute but one formation. In  extra-European countries, containing 
representatives of the Jurassic rocks, there is, as in Russia, no divi- 
sion into formations as in Western Europe ; and the fauna represents 
not that of one of these formations, but is equivalent to those of the 
various groups of rocks, recalling, however, on the whole, the forms 
of life prevalent in the Middle and Lower Oolites, as strikingly 
illustrated by the Jurassic fauna of Catch, India, of that of the 51iti 
Pass, of Thibet in a less degree by that of New Zealand, and even 
that of Spiti ; f6r though Dr. Stoliczka has endeavoured to establish a 
definite succession of strata analogous to several members of the 
European Juras, yet, in my opinion, he has failed to establish a true 
correlation; for the fossils which in Europe belong to determinate 
stages in the geological scale are confusedly associated together in 
the various members of the Spiti equivalents of the Jurassic rocks. 
Trautschold divides the Jurassic rocks of Moscow into three zones ; 
but in each occur fossils of various Jurassic formations, rendering it 
impossible to pronounce on the equivalent of  any one of them. This 
appears to be the case with the Spiti beds. The marine Jurassic 
strata of South Africa do not show any evidence of a departure from 
the conditions that determined the distribution of life in extra- 
European areas during Jurassic times. 

This remarkable world-wide distribution of the animal life of the 
Middle Jurassic rocks is paralleled by that of the associated vegetable 
remains~T; for accompanying the Jurassic faunas of Cutch and 
Uitenhage are plants generically identical with those of the phyti- 
ferous beds of the Yorkshire coast, which occupy an horizon near 
to the base of the Lower Oolites, and containthe most complete flora 
of the Jurassic epoch. 

This relationship of the faunas and floras of extra-European 

Mere. Geol. Surv. India, vol. v. pt. 1. p. 35 et seg. 
f Pal~ontologie yon Neu-Seeland. 
:~ Pal~contology of California, voh i. p. 19 et se~. 
w Bull. Soe. Linn. Normandie, vol. viii. p. 332 et seg. 
II See remarks on the Lettenkohle of the Keuper and on the Triassic deposits 

of Virginia, Connecticut, &c., in Prof. Rupert gones's 'Monograph of the 
Fossil Estherim,' Pal. Soc. 1862. 

�82 The existence of ffurassie deposits on the east coast of Africa appears to be 
proved by the occurrence of Ammonites annularis, Rein., at ](isaludini, near 
Mombas, 4 ~ S. 1at. (Quart. ffourn. Geol. Soc. vol. xv. part ii. p. 17, 1859). 
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Oolitic rocks to those of Europe shows an affinity and a correspond- 
ence in the northern and southern hemispheres which does not exist 
in the now-living faunas and floras, and demonstrates the contem- 
poraneity of deposits having a wide geographical range; for, with 
but very few exceptions, the species in the several areas are distinct, 
whilst the majority of those in each of the several areas have ana- 
logous forms in the other areas; and they, as a whole, constitute but 
one type, approximating to that of the Lower and )fiddle Oolites. 
Is not the one formation inlCutch, in Uitenhage, and in Russia con- 
temporaneous with the whole Jurassic period of :Europe ? for in this 
latter area, where the greatest variation of physical conditions has 
prevailed, there is to be found the greatest diversity of life. Now, 
if  the condition of homotaxis had been in operation, a greater com- 
munity of species between the faunas and floras of these outlying 
areas and those of the great centre of diffusion would have re- 
sulted. But little or no dispersion had taken place, as each of these 
provinces has its own fauna and flora, the amount of persistency of 
life in each corresponding to the uniformity of the forces which 
were in operation from the commencement to the close of the Jurassic 
epoch. Western Europe, having been the scene of great physical 
changes during this period, possesses a great variety of life, whereas 
South Africa during the same period of time witnessed few revolu- 
tions, and, as the forces tending to modify its life were compara- 
tively tranquil, its fauna and flora exhibit little diversity. 

I therefore would not regard the Oolites of South Africa as 
coeval with this or that formation, but maintain that they are the 
representations of the whole of the Jurassic rocks--or rather of the 
whole, less the Upper Oolites, since no forms analogous to those of 
that period have been met with beyond the confines of Europe. 

It  is also worthy of remark that the representative faunas of the 
European Cretaceous rocks, in the majority of the extra-European 
districts examined, exhibit a remarkable uniformity, and are ana- 
logous to the fauna of our Middle Cretaceous formations. 

V. A Table of the Organic Remains of the Uitenhage Formation, 

a. 27ora of the Wood-bed ~eries at Geelhoutboorn. 

Order ComFva~. 
' /tthrotaxites Indieus ?, Oldham. 

Order CYCADAC~. 
1. Palmozamia (Otozamites) recfa, Tare. 
2. Pal~eozamia (Podozamites))/Iorrisii, Tale. 
3. Palmozamia Rubidgei, Tare. 
4. Paheozamia ? Africana, Tare. 

Order FILICES. 
1. Pecopteris Athersionei, Tale. 
2. Peeop~eris Rubidgei, Tare. 
3. Peeopteris Afrieana, Tare. 
4. Asplenites lobata, Oldham. 
5. Sphenopteris antipodum, Tate. 
6. Cyclopteris Jenkinsiana, Tare. 
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Acanthopholis ? (Tooth.) . . . . . . . . . . . . . . . . .  . . .  
Laeertilian bone . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  
Ammonites Atherstonei, S h a r 2 e  . . . . . . . . . . . . . . . .  

Bainii, S h a r p e  . . . . . . . . . . . . . . . . . . . . . . . . . .  

subanceps, T a r e  . . . . . . . . . . . . . . . . . . . . . . . .  

Belemnites Africanus, T a r e  . . . . . . . . . . . . . . . . .  

Iffamites Africanus, : l a t e  . . . . . . . . . . . . . . . . . . .  ~ i 

Nautilus, undetermined . . . . . . . . . . . . . . . . . . . . . .  
Actmonina Atherstonei, S h a r p e ,  sp . . . . . . . . . . . . .  

~r T a r e  . . . . . . . . . . . . . . . . . . . . . . . .  

ffenkinsiana, T a t e  . . . . . . . . . . . . . . . . . . . . . .  

Sharpeana, T a r e  . . . . . . . . . . . . . . . . . . . . . . . .  

Alaria coronata, T a r e  . . . . . . . . . . . . . . . . . . . . . . . .  

Ampullaria ? ignobilis, T a r e  . . . . . . . . . . . . . . . . . .  

Chemnitzia Afrieanu, T a r e  . . . . . . . . . . . . . . . . . . . .  

Natica Atherstonei, S ] ~ a r T e  . . . . . . . . . . . . . . . . . . . .  

~eritopsis turbinata, S h a r 2 e  . . . . . . . . . . . . . . . . . .  

Phasianella ? Sharpei, T a r e  . . . . . . . . . . . . . . . . . . . .  

Patella caperata, T a r e  . . . . . . . . . . . . . . . . . . . . . . . .  

Trochus Bainii, S h a r p e  . . . . . . . . . . . . . . . . . . . . . .  

Turbo Atherstonei, S h a r p e  . . . . . . . . . . . . . . . . . . . .  

Bainii, S h a r T e  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Stowianus, T a r e  . . . .  

Turritella Rubidgeana, T a t e  . . . . . . . . . . . . . . . .  . . . .  

Area Jonesi, T a r e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Astarte Bronnii, K r a u s s  . . . . . . . . . . . . . . . . . . . . . . .  

- -  I![erzogii, H a u s m a n n  . . . . . . . . . . . . . . . . . .  ! . . . .  

- -  Long]andsiana, T a r e  . . . . . . . . . . . . . . . . . . . . .  

- -  Pinchiniana, : l a t e  . . . . . . . . . . . . . . . . . . . . . .  

Avieula Bainii, S h a r T e  . . . . . . . . . . . . . . . . . . . . . . . .  

Cardita nuculoides, T a r e  . . . . . . . . . . . . . . . . . . . . . .  

Ceromya papyracea, S h a r T e  . . .  . . . . .  . . . . . . . . . . . .  

Corbula Rockiana, T a r e  . . .  

Crassate]la eomplicata, T a r e  . . .  

Cucull~ea (Macrodon) Atherstonei, S h a r T e  , sp . . . . .  
Kraussii, T a ~ e  ' . . .  

Cypricardia ~iveniana, T a t e  . . . . . . . . . . . . . . . .  . . .  

Cyprina Boreherdsi, : l a t e  . . . . . . . . . . . . . . . . . . . . .  

rugulosa, S h a r 2 e  . . . .  

Cyrena ? Bainii, S h a r T e  . . . . . . . . . . . . . . . . . . . . . . .  

Gastrochmna dominicalis, S h a r p e  . . . . . . . . . . . . . .  

Gervillia dentata, K r a u s s  . . . . . . . . . . . . . . . . . .  . . .  

Lima obliquissima, T a r e  . . . . . . . . . . . . . . . . . . . . . . .  

neglecta, T a r e  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mytilus Jonesi, T a r e  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- -  (Modio]a) Atherstonei, S h a r T e  , sp . . . . . . . . . .  
(lYlodiola) ]~ainii, S h a r p e ,  sp . . . . . . . . . . . . . .  
(Modio]a) Rubidgei, T a r e  . . . . . . . . . . . . . .  
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~" These seem to belong to the " Woodbed series" of the Sunday's River 
and probably other~ of the same zone arc inetuded in this column. 
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]gytilus (LRhodomus) Stowianus, T a ~ e .  . . . .  * . . .  
Ostrea imbrieata, K r a u s s ,  sp . . . . . . . . . . . . .  * * 
- -  (Exogyra), Jonesiana, T a ~ e  . . . . . .  ! . . . . . . . . .  

Peeten projectus, T a # e  . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . .  * * 
Rubidgeanus, T a t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * . . .  

Perna Atherstonei, S h a r T e  . . . . . . . . . . . . . . . . . . . . . .  * t  . . . . . .  
Pholadomya dominicalis, S h a r p e  * . . . . . .  

Pinna Atherstonei, S h a r 2 e  . . .  * . . . . . .  

- -  Sharpei, T a # e  *t . . . . . .  

Plaeunopsis imbricata, T a ~ e  . . . . . . . . . . . . . . . . . . . . . . .  * . . .  

- -  subjurensis, T a # e  . . . . . . . . . . . . . . . . . . . . . .  , . . .  , . . .  , . . .  * 

- -  undulata, T a ~ e  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  

Pleuromya Bainii, S h a r T e  , sp . . . . . . . . . . . . . . . . . . .  *t 
- -  lutraria, K r a u s s ,  sp. . 
Psammobia Atherstonei, S)~arlge . t  

Sanguinolarla .9 A_frlc~na, S h a r T e  , 

Trigonia conoeardiformis, K r a u s s ,  sp. * 
- -  Cassiope, D' O r b i g n  5, 

Goldfussi, A g a s s i z  . . .  . . . .  

Herzogii, H a u s m a n n ,  sp . . . .  * ... 
vau, S h a r T e  . . . .  

ventrieosa, K r a u s s ,  sp . . . .  
Berenicea antipodum, T a ~ e  * . . .  . 

Serpula filaria, G o l d f .  
plicatilis, G o l d f .  . . . . . .  " . . . . . . . . . . . . . . .  l "'" ** ..."" 

. . . .  (Vermilia) Pinchiniana, T a ~ e  . . . . .  

Cidaris pustulifera, T a r e  . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  

Isastrma Richardsoni, M . - E d .  ~ H a i m e ,  var. .. 
antipodum, T a g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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P0STSCRIPT.--Since compiling the synoptical accounts of the Karoo 
and Uitenhage formation given at pages 142 & 149, Dr. Atherstone 
has kindly sent me the ' Notes of a Journey in two directions across 
the Colony, made in the years 1857-58, by Andrew Wyley,  Esq., '  
4to : Cape Town, 1859. This Report contains very valuable infor- 
mation on the lithology and geology of South Africa; and, as an 
Appendix, the author gives, in a tabular form, his views of the 
grouping of the several formations, wi th  their approximate thick- 
nesses, as below. I premise, however, that  Mr. Wyley 's  reference 
of some of the divisions to the :European New Red Sandstone and 
the Carboniferous groups is not at all in accordance wi th  the views 
advanced in the foregoing Memoir. 

]Kr. Wyley's  divisions of the Karoo Beds, wi th  the included 
Trap-breccia, coincide with those suggested at pp. 142, 143;  but  
his nomenclature appears to me less applicable than tha t  proposed 
in this Memoir. 

t These seem to belong to the "Wood-bed series" of the Sunday's River; and 
probably others of the same zone are included in this column�9 
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Mr. Wyle 
Nomenclatl 

Tertiary ... 

Jurassic (0( 

New Red S 
stone. 

t Upper 

I 
t 
! Middle 

Lower 

Upper Ka- 
roo Shale. 

Trap-conglo- 
merate. 

t 
Carbo- [ Lower 
n i fe r - ,  Karoo 
ous J Shales. shale ? 

. . 

1200 

800 

800 

Mr. Wyley's Description of the 
Beds. 

Marine clays and limestones 
near Oliphant's Hock. Lig- 
nite beds and clays, and Ti- 
gervley Sandstone of the Cape 
Flats. 

Sunday's River Beds, with ma- 
rine shells, fossil wood, and 
land Plants; Koega Beds, 
Zwartkop Beds ; Bushman 
River Beds. 

Enon Conglomerate, Bushman's 
River Sandstones and Conglo- 
merates, Knysna Conglome- 
rate. 

Stormberg Beds; upper beds 
of the Sneeuwbcrg, Nieuwveld, 
and Roggeveld, &c. Distinct 
tiers of sandstone, separated 
by shales: abundance of land 
Plants, beds of coal and 6ra- 
phite (altered coal) ; reptilian 
remains, but not abundant. 

Proper Reptilian or Dicynodon 
Beds; purple, greenish, and 
grey shales, wifll fewer sand- 
stone beds: Reptilian bones, 
Fish teeth, Plants. 

Brown sandstone and shales, 
greenish do. : with Plants 
pretty common, especially in 
the upper part of the scarp 
of the Kleine Roggeveld, Fish 
River, and at Fort Brown. 

Shales usually dark-grey, with 
few sandstone beds: Karoo 
plain ; Fort Brown Flats ; 
Ecca Shales: impressions of 
land Plants. 

Trappean conglomerate, or har- 
dened trap-ash, with numer- 
ous rounded andangular frag- 
ments of the older rocks, from 
the smallest grain to two feet 
in diameter, conformable as a 
mass to the beds above and 
below; having a rude cleav- 
age nearly at right angles to 
the general bcdding. 

Lower KarooShales; dark shales, 
usually contorted, like the 
sandstone below them ; of 
small s though seen 
both at Pienaar's Kloof and 
fire Zuurberg. (Marine shells 
[.~], ~ai~.) 

Nomenclature 
used in this 

Memoir. 
. -  

JURASSIC, 

t STORMBER0 BEDS. 

l BEAUFORT 
t BEDS. 

KOONAP 
BEDS. 

U P P E R ~ C C A  

BEDS. 

TRAP- 
BRECCIA. 

I 

fi 

E 
1 

LowEr I 
ECCA BEDS.) 
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~/[r. W 
Nomend 

Carbonif 
Limesl 

De ~ 

I 
De~ 

lurian 

~[etamor 

(~ranite 

Grccnstel 

Mr. Wyley's Description of the 
Beds. 

Witteberg and Zuurberg, Gra- 
ham's Town and Winterhoek 
Sandstone. Sandstones of a 
white or yellowish colour, a 
few beds of red or yellow 
shales. Plants, Lepidoden- 
dron &~. 

Dark-grey and brownish shales, 
with fossils abundant, of a De- 
vonian or Carboniferous Lime- 
stone type; beds of brown 
rippled sandstone, with long- 
winged S~iriferi. 

Table-mo~mtaln Sandstone, and 
saudstones of the littoral range 
of mountains generally ; grey 
sandstones, conglomeratic at 
base, reddish shaly below. 

Slate and grits, usually of a 
greenish, grey, or brownish 
colour ; beds, as usually seen, 
vertical, or at high angles, 
broken through and altered 
by granite. 

Gneiss, granitic gneiss, and me- 
tamorphlc schists, limestone, 
&c. ; Namaqualand, Bushman- 
land, Kalihari Desert, and a 
great part of the interior. 
Copper, iron, &e. 

Granite of Table-mountain ; 
Cape, Paarl, Malmesbury, and 
.George Districts, Namaqua- 
land, &c. (Minerals--schorl, 
garnet, kyanite, fluor-spar,&c.) 

Greenstone, syenitie greenstone, 
basaltic greenstone, amygda- 
loid, &e., occurring chiefly in 
beds and dykes in the '~ idd le '  
and 'Upper Coal-measures'and 
inthe gneiss. Minerals---calc- 
spar, sulphate of barytes (in 
one place only), asbestos, cpi- 
dote, prehnite, agate, chal- 
cedony, &e. The crystalline 
felspar-trap, associated with 
the copper of Namaqualand, 
is more of a greenstone than 
granitic in character. A pecu- 
liar felspar-trap-conglomerate 
occurs in the Roggeveld Spitz. 

Nomenclature 
used in this 

~Iemoir. 

o 2  
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EXPLANATION OF PLATES V.-IX. 

Illustrative of Fossils from South Africa. 

PLATE V. 
:Fig. 1..PecoTteris Rubidgei: a, portion of a frond, natural size; b, plnnule 

magnified. 
2. PecoTteris Atherstonei: a, portion of a frond, natural size; 3, pinnule, 

magnified. 
3. _Pal~ozamia Rubidgei: a, portion of a frond, natural size; b, leaflet, 

magnified. 
4. Pal~ozamia Morrisii: portion of a frond, natural size. 
5. Pal~ozamia Africana : leaflet, natural size. 
6. 2hyllotheca, sp.: portion of stem, natural size. 
7. Pal~ozamia (Otozamites) recta : a, portion of a frond ; b, leaflet magnified. 
8. Rubidgea Macka~/i : a frond, natural size. 

PLATE VI. '  
Fig. 1. Pecopteris Africa~a: a, portion of a frond, natural size; 5, pinnule 

magnified. 
2. Glosso~teris Sut]~erlandi : a, portion of a frond, natural size ; b, magnified. 
3. STheno2teris antipodum : portion of a frond, natural size. 
4. CycloTteris Jenkinsiana : portion of a frond, natural size. 
5. GlossoTteris JRrowniana: a, upper portion of a frond, natural size; b, 

lower portion, natural size. 
6. DictyoTteris ? simplex : portion of a frond, natural size. 
7. GlossoTteris Browniana: a, portion of a broad frond, natural size; b, 

portion of the same, magnified. 

PLATE VII .  

:Fig. 1. Patella caperata, natural size: a, side view; 5, view from above. 
2. JBelemnites Africanus, natural size: a, ventral aspect; b, transverse 

aspect of the alveolar region. 
3. Ammonites subance2s, natural size: a, view showing the back; b, side 

view. 
4. Hamites Africanus, natural size: a, lateral view, with a portion of the 

shell to exhibit the foliations; b, lateral view of a portion of a 
shell of large diameter; c, ventral view of a small specimen; d, 
ventral view of specimen b. 

5. Zima neglecta: a, shell, twice the natural size; b, a portion of the shell, 
magnified. 

6. Trigonia Goldfussi, enlarged three times. 
7. Alaria coronata, natural size. 
8. Cardita nuculoides : a. v ~ a / ~ r o m  above ; 5, from tl,.efr ant; e, side view: 

all enlarged t w o ~ ; 5 " ~ ' q ~ o r ~ i o n  of the shell, much magnified. 
9. Trigonia ventricosa" young~h~tl, twice the natural size. 

10. CyTricardia ~Viveuiana, nath~'a]Size. 
11. Pecten Rubidgeanus, twice the n'atural size. 

PLATE VIII. 

Fig. 1. Berenicea antiTodum: a, natural size ; b, a portion highly magnifir 
2. CyTrina JRorcherdsi, natural size. 
3. Ostrea (Exo, gyra) Jonesii'. a, exterior of an attached valve; b, interior 

of another specimen ; e, exterior of the same ; all slightly enlarged. 
4. M~/tilus Jonesii : a, lateral view ; b, side view : natural size_ 
5. Astarte I~ouglandsiana : a, side view; b, dorsal aspect of the closed valves. 
6. Turritella Rubidgeana : a, natural size ; b, enlarged three times. 
7. PlaeunoTsis imbricaea, natural size. 
8. Corbula RocMana, slightly enlarged. 

[ F e b .  6,  
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Fig. 1. 

3. 

4. 
5. 
6. 
7. 

8. 
9. 

10. 

11. 

PLAT~. IX. 
Plaeu~o~sis subjurensis: a, umbonal aspect; b, lateral aspect: natural 

size. 
PlacunoTsis undulata, natural size. 
M!/tilus (Lithodomus) Stowianus: a, posterior moiety of the shell; 3, 

anterior of another specimen : both of the natural size. 
_Pinna Sharpei, natural size. 
IMma obliquissima, natural size. 
_Pecten projectus, natural size. 
Astarte Pinehiniana: a, lateral aspect; b, view of the dorsal region; 

natural size. 
Crassatella comTlicata , natural size. 
Area donesii, natural size. 
Vermilia _Pinchiniana: a, attached portion ; 5, free portion; c, trans. 

verse section of the same : natural sizes. 
M!#ilus Rubidgei, natural ~ize. 

2. FURTHER RE~IARKS upon the RELATION Of tTte CHILLESFORD BEDS 
to the F~.VVI0~A~E CaAG. By the Rev. O. FIsE~a, M.A., 
F.G.S. 

(Abstract.) 
T~E author dissents from the interpretation of two plt-sections, 
one on Aldringham Common, the other near ttenham Park Farm, 
given ~ by Mr. Searles Wood in his paper " O n  the Structure of the 
Red Crag." Mr. Fisher admits that the former is at a higher 
level than the Thorpe Crag-pit, and the latter than the Wangford 
Crag; but he denies that the loam on Aldringham Common is 
Chillesford clay, and is doubtful whether even that at Henham 
Park Farm belongs to that deposit. Granting, however, that the 
loam in the latter case is really Chillesford clay, the author states 
that it  is probably carried under the Wangford Crag by a northern 
dip. Thus he considers that neither of these sections contains 
indisputable evidence of the superposition of the Chillesford clay to 
the Fhviomarine Crag. He also expresses a doubt of the crag at 
Bulehamp being a continuation of the Wangford bed, and states that 
it much more resembles the Mya-bcd as seen at Yarn Hill. 

P.S. A subsequent examination of the neighbourhood of Norwich 
in April 1867, led the author to admit the identity of the Mya-bed 
with the Upper Crag of ]~fr. Taylor, as seen at Tort !~onks and 
Bramerton; and consequently to abandon such of his published 
opinions as are inconsistent with that conelusion.--O. F. 

FEBRVAUY 20, 1867. 

The Right lion. the :Earl de Grey and Ripen, 1 Carlton Gardens, 
S.W. ; Frank Clarkson, :Esq., 27 Oakley-street, S.W. ; James Dig- 
gens, Esq., Secretary to the Royal Albert Idiot Asylum ; and Joseph 

Lucas, Esq., of the Ge01ogieal Survey of Great :Britain, ]~[useum, 
Jermyn-street, S.W., were elected Fellows : - -  

The following communications were read ; - -  
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