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an almost illllefinite periotl uucler water, even where there i~ a 

constant and free access to the salt tides of the ocean. 

XIV.-On Pei'mian Entomost},(lca fJ'om the Shell-Limestone of 

Durha1n. By J. VV. I( IRKBY. fVz'th Nptes on the Species; by 
T. RUPERT JONES, F.G.S. 

THE descriptions by 1\11'. Rnpert Jones in Professor I(ing's" 1Ylono

graph of the Penllian Fossils of England," fonn the first notice 

of Permian Entomostraca. In this 'work Mr. Jones describes 

several species, principally f1'0111 the upper beds of the Pel'lnian 

rocks of Durham. * In 1856, Professor ICing noticed the oc

currence of a single species (Cythere in07'llata?) frol11 the Per

mian lilnestone near Tullyconnel, in Tyrone. t And in No

vember last year (1858), I IHmle sonle r0111arks on son10 species 
fr01n the shell-lilnestone of TUllstall Hill, in the "Annals of 

Natural History."t :No other observations have been lllade 011 

Permian Entomostraca in Britain. 

In 1854, Dr. Reuss described ten species fr0111 the Pernlian' 

rocks of Gernlany. They were obtained f1'0111 the Unter Zech

. stein of Bleichellbach and Selters, in the 'Y ctterau.§ S0111e of 

the species he consiclered to be new, others to be identical with 

forms founel in the upper Permian beds of Durham. 

In the sanle year six new species ,vere described by Count 

.r\..lex. Von I(eyseI'ling, frolH the Pennian rocks of Russia.1I 

In 1855, Dr. Richter noticed the occurrence of eight species 
in the UnteI' Zechstein of Saalfeld. Al110ng thenl was one fOl'l11 

considered to be new; the rest were referred to species that had 

been previously described by Jones and Reuss.' 
The following r0111arks refer more particularly to the Eutomos-

... "Monograph of Perm. Foss. of England," pp. 58-66. 

t. " Journal of the Geological Society ~f Dublin," vol. vii., p. 78. 

t "Annals and Magazine of Natural History," 3rd series, vol. H., pp. 317 & 434. 

§ "Jahresbericht der 'Vetterauer Gesellschaft, 1854," pp. 65-70. 
11 U Reise durch die Tunctren der Samojeden. Dorpat, 1854," pp. 111-113, pI. 4. Pcrminn 

Entomostraca were observed in Russia previous to this date; but the notices of them merely 
mention the fact of their occurrence, without specific details. Sce Table of Formations of 
the Government of Simuirsk of Jaaykow, 1844, l~etcrsb. l\Iiner. GcseUsch. 
~ "Zeitschr. der Dentscll. Oeo1. Gesells.," Y01. Yii., pp. 526-533. 
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tl'((ca fOlllHl in the shell-liln~stone of the Penuian fornlation of 

Durhmll, though in some instances luatel'ials from the upper 
limestone of Byers' Quarry have been used in working out 

specific characters. 
The shell or fossiliferous lilllestone occupies a central position 

in the calcareous beels of the series. It rests upon the cOlupact 

lilnestone, and is overlaid by the cellular or brecciated lilllestone ?, 

which, in its turn, is superimposed by the crystalline, botryoidal, 

and earthy, oolitic lhnestones, which are often grouped as the 
upper or higher nlClllbel's. Ento7Jwstraca have only been found 
in the shell and crystalline linlestones in Dnrhmu. In Germany, 
they occur in the Unter Zechstein, which is the equivalent of the 
COlupact lilllestone, both of which have the luarl-slate or kupfer
schiefer for their base. Frolll thi8 it appears that Entomostraca 

occupied a place in the Inarine fauna of 'Yestern Europe from 
the cornnlencenlcnt of the deposition of the Pernlian limestones, 
until the last beds of the same were being accIUllulated. At 
the Salue tirne it is evident that their geographical distribution 

. was not general; for in UUlllerous fossiliferous localities, both in 
Durhmu and Germany, their remains are ausent. In the shell
linlestone, the only locality where they have occurred in any de
gree of abuw1ance is at Tunstall tIill, and there their distri

bution is very local. Occasional specimens have also occurred 

in shell-liulCstone at IIllllluleton Hill, and the Hew Poor I-Iouse, 

RisllOpweannouth. Iu the higher Inelubers, their rmnains have 

only been fonnd in the crystalline lilnestone at Dyers' Quarry. 
Further researches n1ay probably discover other localities where 

they occur, though it is n10re than likely that their distribution 
will always be limited to particular spots. 

In the lil11e~tone of TUllstall I-Iill, there occur irregular shaped 
cavities filled with brown or yellow calcareous dust. In some, 
the contents are simply dust; in others, there are groups of 
finely preserved fossils intermixed. These cavities, and their con
tents 'were first noticed by 1\Ir. I-Iowse, who also observed thenl 
in the shell-linlestone of Dalton-le-Dale.* It was in one of these 

* "Catalogne of Fossils of the Perm. Syst. of Nor thumb. and DUl'ham,"p. 9. By an unfor. 

tunate oversight, Silksworth was substituted for Dalton-lc-Dale, in the publication of thi~ 

paper in the" Annals of Natural History." 
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cavities that I found the bulk~ of the speciInens which fonn tlw 
subject of these remarks. And it is questionable lvhether a 

better matrix for the preservation, and subsequent extraction, of 

microscopic organis1ns, than that in which these Entomostraca 

occurred, can be conceived. It has preserved the specin1ens 

which it incloses so perfectly, that they aln10st rival the produc

tions of recent zoology. In SOlne instances, a brush will ren10VO 

the investing matrix, without the use of other tools. Occasion

ally the dust is semi-coherent, with nodules or fragnlents of 

Ihnestone intennixed; but in this state the mnbedded fossils are 

also easily extracted, without n1uch assistance from palroontolo

gical instruments. S01ne of the finest specilnens ever taken fr0111 

the Permian beds in Durhmn have been got fr0111 these cavities, 

and also son18 of the rarest species. An analytical exan1ination 

of the contents of some show very curious results. For instance, 

in one, I found about one hnndred and fifty perfect and in1perfect 

spines of Cidaris J{eyserlingi, I~ing, and with thenl but one or 

two fraglnents of the plates of that species; in another I got 

more than onc hundred dorsal valves of young individuals of 

StJ'ophalosia Go ldjassi, JUUnst., "'hich ,,'ere accolnpanied by only 

fifteen ventral valves. Of course, in both cases, other species 

were associated, but the re1nains of those Inentionecl were the 

lllost prevalent, and, by their abunt1ance, and peculiar 1110de of 

occurrence, formed the characteristic feature of the cOlltents of 

each cavity. Such facts are very puzzling, and would almost . 

seem indicative of a drifting of specilnens prior to fossilization

an idea which is scarcely tenable, ,,,hen the general evidence of 

the ,vhole fauna is considered. 

The n1ujority of the specinlens of Entomostraca which were 

found belong to species of Ba irdia , with scarce, but good, ex

amples of a Beyricltia-like species, previously noticed in the upper 

limestone by Jones, and provisionally referred by hinl at that 

tinle to the genus Dith!J7'ocan's of Scouler,* but 110\\, recognised as 

a new genus uuder the name of J~id'u!Ja (sec further 011). The 

Bail'dicc generally occurred with ullitctl valves, though sillgle 

yuIves were not unCOllllllon. The SPCCilll€nS of the latter species 

.j. ":Mon. J>Cl'lIl. Foss.," p. Got. 
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were nearly always in a detached state, only three or four per 

cent. oecurring with the valves connected. The valves of Bai1'dia 

possess a stronger hinge than those of 1{i1'7.:uya, one valve overlap

ping the other along the dorsal ll1argin, while the valves of the 

other appear to have been 11lerely ullitell oy l11enlO1'ane. This dif

ference in the Ino<1e of hingmnent SCe1l1S to explain their lllanIler of 

occurrence. None of the specinlens are worn, or show indications 

of drifting. The acute extrclnities of SOlne of the species, and 

the delicate nlargins of the detached valves, never present traces 

of attrition; so that it ll1ay be inferred that these Entomostraca 

were original residents in the area where they becmnn enlbedded 

and fossilized. 

In the calcareous d ust which contained the Entomostraca, 

were also a number of specilllens of a curious Foranlinifer, ap

parently a species of l1Iiliola. 'it" Several species of 1\:Iollusca also 

occurred, as Prodllctus lWJ'l'idus, Spz"J'ijeJ'ina ?7wltllJUcata, Camal'o

phoria cJ'umena,t Crania 1;/d'uVi, JIOllOtis speluJIcCll'ia, PlclIl'oto

maria Verneuili, &c. The convex valve of a Conchifer appears 

to have oeen a popnlar place of resort with the BaiJ'dice, for out 

of one I procured some dozens of individuals.~ 
During the Pennian period, the prevailing forms of Entomos

traca seell1 to have belonged to two groups-to Bairdia, a sub

genus of C !/there, and to l{iJ'kbya. Ba/rdia is 1110St characteristic 

J of the Pernlian limestones of vVestern Europe; in fact, it is un

known as yet in the Permian rocks of Russia. In Germany, it 

is represented by several varieties, and by a greater nunlber in 

Durham ; five varieties have been met with in the Y ork

shire Pernlian roeks. In the shell-lin1estone of Durham the 

Entomostraca almost exclusively consist of varieties of this 

genus, from which it may be inferred that the conditions pre

vailing during the accumulation of that deposit were highly 

suitahle for their clevelopluent. Bainiia seCIllS to represent the 

.. This is thc same fossil as the SerpuZa pusilla of Geinitz, and the Spirillina pusilla of 

Jones. 

t Late Schlotlleimi. 

t In aquaria, it is not unusual to see a little host of Candonce and Cyprides swarming 

over and within thc shell of a recently dead PaZudina, or other mollusk. Possibly the 

little marine Entornostracolls scaycngers were engaged in removing the (1ead subst.ance of the 

hivalvc mollusk here referred to, lmd were seplllchred in its closed and huried YfliYe$.

T. R •• ], 
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?~Iesozoic elClllent in this section of the Pennian fanlla, it being 

lllore properly a l\lesozoic and Cainozoic fonn, although it is 

first met ,vith in Palroozoic rocks. As a connecting link with 

the ohler rocks, the gcneric fOl'ln typified by /{i)'kb!ICl PeJ'llliana 

and its varieties, luay be noticed, as the representative of its more 

ancient prototypes the Beyrichia and Leperditia, of the early 

Palmozoic rocks. This fOl'l11 appears to prcdOl11inate in Russia: 

t.hree varieties occnr there; another is fonnd in Gel'lllany, ana 

two in Dnrhmn. .A.ccorJing to onr present knowledge, only one 

other species is known as belonging to this genus, namely, an 

undescribed fonn fr0111 the lower Carboniferous rocks near Glas

gow. Consequently, it is pre-eluinently characteristic of the 

upper Pala;ozoic deposits. .Associated with the Permian species 

belonging to the above groups, are a few fonns which have been 

referred to Cythel'e, Cythel'eis?, and CythCJ'ella?, all of which, with 

one exception, are found in the upper Permian liInestone of 

Byers' Qnarry, and SOllle of "\yliich also occnr in the Unter Zech

stein of Gennany. .At Dyers' Quarry these forms are in the as

cendant, being seven in a list of twelve species (or varieties) 

fonnd therein. Species belonging to these groups have also 
been found in the shell-limestone. 

As I have already sl1gg'estccl, the differences observed in the 

generic affinities of the spccies of EntoJJlost)'([ca found in the 

shcll-lill1Cstone and the liulCstonc of Byers' Quarry lllfiy indi

cate S0111e differences in the physical C011<1i tions pertaining to the 

area of deposition of each. Aud fl"01ll considerations inllepcllllcnt 

of the cyidcnce offcred by thcse fossils, I alll inclincd to ascribe 

it to a difference in depth of the sea or seas of deposition. In 
regard to the lilnestone of Byers' Quarry, there seem to be 

sound reasons for considering it to have originated in water of 

no great depth-at least not beyond the range of Al!)m, for f1'0111 

the beels of tllC smnc quarry I haye taken nUn101'OnS yegetable 

rClnains, which undoubtedly lJelong to that dass. There are 

other facts whidl appeal' to suppurt this opillioll-whi<:h is no 

Hew theory, being already bl'oache(l lly Professor l~ing-but 

-which it is nee(llcss to detail at prcsellt. So far as the origin of 

the shell-linlestonc is concerned, there scorn to be as g'ood rea-
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sons for viewing it as an aCCtllllulatioll in comparatively l1eep 
water. Its li tlwlogical characterl:l, and the general features of 
its fauna, favour such an opinion. .And though the generic rela
tions of the Entomost}Y{ca do not offer strong support in either 

installce, yet, in the case of the shcll-liluestone, the prevalence of 
Bai}'(Ziu! hannolliscs with the supposition of their habitat having 

been in deep water, for I anl infornlCd by 1\11'. ,Tones that recent 
BaiJ'dt"ce arc often found at great depths. These relllarks are lllade 

rather as suggestions than positive opinions; for the subject of 
physical c01Hlitions, at the period of deposition of these linle
stones, is too inlportant and difficult of solution to be treated of 
incidentally. For the present, I rnerely suggest that the slight 

differences observed in the generic features of the two groups of 

Entomost}'((ca, 111ay be due to a diffcrence of depth of the ocean 

in which they lived. 
For the convenience of those who may find fossil Entomos

t1'aca, or other small organisms, in a silnilar matrix to that in 

which the Tunstall specilnens occurred, it lllfty be well to add a 

word or two as to the mode I adopted for extracting the Per-

1nian specilnens f1'0111 the calcareous dust. In the first place, I 
sifted the dust of all the coarser particles-of everything larger 

than the tenth of an inch; and, from what was left, I took all 
the very fine dust with another sieve, leaving a residue, anl0ng 

which everything organic could ea::5ily be distinguished.* In 
picking out the organisms, a piece of polished slate-a COlnnlon 
school-slate, for instance-is a good area on which to strew a 

portion of the residue for examination. It is much better to 
adopt this Inethocl than to pick the specinleus out of a mass of 

rnaterials, for by sprinkling a sll1all portion over the slate every 

individual particle can be recognised, and the organic forms sepa
rated frOlIl the inorganic, with very little trouble. A pair of 

blunt forceps are exceedingly useful for picking up the speci

mens. Of course care is necessary in using it, or injury may 

result to the specinlens; but with caution, and a little skill, the 
forceps may be used with great delicacy of tonch, and with less 

* .A. convenient form of metal sieve for this purpose is described in Mnckie's " Geologist," 
TOl. i., p. 249.-T. R. J. 
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risk than tlle fingeriS. 1; r. Carpcnter l'eCOnllllelllls the use of the 

Inoistenec1 tip of a camel'~ hair pellcil in similar cases; and in 111-

stances where the oLjects sought are extrenlely delicate, it will 

he the rHore preferable instl'llInent; but when the speciulcllS, like 

the Permian EntolllOstl'aCa, possess a Il10derate degree of firm

ness, they may be extracted with greater ease and celerity as 

above indicated; and when an extensive series of exmuples is 

required, expecliticll is of SOlue value. vVith the as~istallce of a 

COll1nlOn lens, and a pair of 11lOclel'ately good eyes, nothing 1110re 

IS necessary. 

In my paper on the Pern1jan Entomostl'aca, in the" Annals of 

N atnral History," (3rd series, yol. ii.), I proceec1ecl, after S0111e 

prefatory rCll1arks, from 'which the foregoing are slightly 1l10di

fied, to describe, first, the CythcJ'idaJ, arranging the yarions for111s 

under twelve species; and next, the peculiar Beyrichia-like 

EntomostJ'Qca which l\Ir. Jones had fonl1crly referred, first, to 

DithY"oc({ris, and afterwards to Cc}'utioc((7'is: tllis I proyisionally 

tenned a Lepc}'(litia, stating Ill}' belief that it would be found to 

be characteristic of a new group, closely neighbouring on that of 

LepcnZitia and B eYl'ichia. lIaving requestedl\lr. J ones to supply 

111e with his fully considered opinion on the value of these specific 

and generic deternlinations (and proposing to incorporate his re

marks with the reprint of lily IDml1oir), I have been asked by 

him to place the description of the Bcyrichia-like species first, in 

this paper, as he has been able to get together and ,york out his 

material, with respect to this species, nnlCh n10re satisfactorily as 

yet, than in the case of the Bairdice and other Cytheridce. lIe 

tells me that the identification of the Pernlian Entomostraca is so 

closely concerned with the correct c1etennination of the Carbolli

fm·ous species that, until he has made every possible endeavour 

to have a personal exulnination of all the Carboniferous forms 

already descrihed by palroontologists, he cannot do justice to his 

intended critical examination of the Penllian Cytheridcc. 
A valuable collection of the Carboniferous Entornostraca of 

Ireland has been confided to his care by the kindness of Sir H. 
Griffith; he has also the permission of Sir H. l\Iurchison to use 

tlle Irish and other spechncns in the Geological Survey IHnsenm; 



THE SHELL-LIMESTONE OF DURHAM. 129 

sonle Gla~gow speciu1ells of great iuterest, in the IIunterian 

l\tIusemll, have also Leeh eXaluined Ly hirn; and a large collec

tion of British and foreign Oarboniferous specin1ens arc in his 

possession, through the kindness of friends: still he waits for an 

opportunity (if possible) to study the original specimens fronl 

Hof, brieRy described Ly Oount l\lilllster. (Jahrbuch, ] 830, 

p.65.) 
Of Pernllun specilllens, he has obtained, through Dr. Richter's 

courtesy, a series of those from near Saalfeld; and some from 

Gera, by the gift of Dr. LieLer of that place; besides other speci

n1ens from Germany; several from Byers' Quarry, near Sun

derland; and the whole of my collection from Tunstall Hill. 

r:)till he hopes to sce the vVetter<1n specilnens described by Pro

fessor Reuss; so as to determine the exact relations of several 

specific forms. Nor i~ he without hope of seeing the Uralian 

specilnens collected by Schrenk, and described by Oount I(eyser

ling. 

OOlnmencing, then, with the Be,lfricltia-like species, and adopt

ing the new generic name proposed by Mr. Jones, I now repro

duce the description of it given in the "Annals of Natural 

I-listory," 3rd series, vol. ii., with some 1110difications which Mr. 

J ones has kindly suggeste~. 

KIRKBY A, .Tones. 

K. PERIIIIANA, Jones. PI. X A, figs. 1-9; and plate X, figs. 5-13. 
Dithyrncaris Permiana, Jones. "Mon. Perm. Foss.," 

p. 66, tab. 18, fig. 1. 
Ceratioca1'is? . Permiana, J ones. "Morris's Cat, 

Brit. Foss.," 2nd edition, 1854, p. 103. 

Leperditia? Permiana, I(irkby, 1858, "Ann. Nat. 

Hist.," 3rd series, vol. ii., p. 434. 

Length, I-20th of an inch; height, I-45th of an inch. 

Carapace oblong-ovate, ark-shaped, equivalve, very C011-

vex; valves thick. Dorsal margin- straight, bounded 

laterally by flattish, slightly-inclined areas, formed by 

the depression of the upper region of the valves. Veil,
tral margin straight centrally, or very slightly sinuate. 

VOL. IV. PT. IT. 



130 ON PERl\IIAN ENTO)IOSTRAOA FROl\I 

Anterior extJ'emit!l angulate at its jUllction with the dorsal 

Inargin, and bluntly rounded ventrally: the dorsal angle 
is s~metilnes the most prominent; at others a point mid
way between the nlargins protrudes Inost. Posterior ex

tremity angulate dorsally, more pointed than the former, 
the antero-dol'sal angle being 1110re projecting, from which 

a convex line slopes ,gradually to the ventral margin. 
From the extrenle points of the dorsal margin of each 

valve proceed two strongly produced rilns, or Inarginal 
expansions, 'which become more widely separate as they 

approach the ventralluargin. The innermost rim ~of single 
valve) is elevated, and forms a raised reflexed edge round 

the middle portion of the valve. The outermost, or most 

ventral ri1n, is not reflexed, but projects at a right angle 
from the ventral portion of the valve; along the inner 

surface of this rim, which forms the contact margin of 
the valve, extends a slightly elevated projection, on a 
plane with the ventral convexity of the valve, and 'which 
appears to overlap a shnilar longitudinal projection in the 

opposite valve. The outer surface of the valve 'within 
the innermost riln is deeply channelled. The central area 

of the valves is protuberant, rising abruptly from the 
channelled depression just mentioned; dorsally, and to

wards the posterior extremity, this area is very promi

nent, or slightly gibbose. Swface ornamented ,vith a 
network of slightly raised, irregularly hexagonal meshes 

bounding shallo'w pits, and with slender longitudinal 

wrinkles ( formed when the network has a parallel arrange

ment of its meshes), which occasionally bifurcate and 

nlerge into each other. Hinge consisting of the dorsal 
margins, united by ligament (?) Lateral contour ovate, 
with strongly produced extremities. 

This renlarkable species does not vary nnlCh in marginal out
line. The posterior extremity is occasionally rather less pointed 
than usual, and the anterior extrmnity varies a little in convexity; 
the ventral l11argin also has at tinlCs a tendency to become sinuate. 
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The variation of the posterior extrenlity is of 11l0St ilnportance, 

as in sonle cases the slight 11lodification which it undergoes 

causes it to assume the form of the anterior. 

One of the most peculiar characters of this species is the curi
ous marginal rilns which bound its free Inargins, and fonn so im
portant a feature in its ventral aspect. I have never observed 

more than two rims on each valve, except in one instance, which 

was a perfect specilnen, having three riIns on the right valve, 

with only two on the left. These rims very much relnind one of 
the exfoliative dilatations of the margins which are seen in SOIne 

:;pecies of Mollusca; but when the Inode of growth of the Ento

mostraca is considered, such an idea is found to be untenable; for 

,ve must suppose that these anilnals, like their recent represen
tatives, would increase in size by nloulting, and not by marginal 
increnlent. The youngest specinlens possess the rinls in 111inia
ture; indeed, all stages of growth are characterised by them, 

though the older illclividuals have thCln 1110st produced. One of 

my specilnens (fig 11, pI. X.) appears to have several fine lines 

between the outer and inner ri111s and running parallel to them. 

The same portion of the valves are occasionally seen to be 
delicately reticulated after the pattern of the rest of the surface. 
(Fig. 5c, pI. X. A.) 

The central area of the valves is generally very much pro
duced, but more so in some specinlens than in others. 80nle

times its cOllllectioll with the nlargillal portion of the valves is 
so abrupt as to cause it to appear like a great tubercle; at others 
it slopes more gradually towards the 111argin, and wears a less 
gibuose aspect: this is particularly the case in young spccirnens. 
The postero-dorsal region of this area is always the most pro-
11linent portion of the valve; and as the central portion of the 
dorsal region is at tinles rather depressed, both it and the antero
dorsal angle have there a gibbose appearance. Such specimens 
assimilate to the 1{. (Cythere) ScllJ'ellkii''i-? of I(eyserling, the 

equivalent regions of which are extremely gibbose. As the 
central area varies in prOIninence in different specimens, so do 

specimens vary in width, and that very considerably. 

* "Reise durch die Timuren der Samojeden, 1854," p. 112, tat. 4, ftg , 37. 
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l(. PC7'miana is not uncomn10n in the shell-linlestone of Tun

stall IIiIl, and in the upper Pernlian liulestone of Byers' Quarry. 

l(. Permiana seelns to be nearly related to the Russian species 

l(. (Cytlwre) sticta, E.:eyserling. * The latter fonn has rounder 

extrenlities, and its ventral luargin 1110rc deeply sinuatc} and it 

is apparently 1110re compressed than the fornler. SOIne differ

ence also exists in the ornmnentation, which in l{. sticta appears 

to be yery regularly arranged. Both agree, however, in possess

ing two ' expanded rims on the free InaI'gin of each valve. le 
Roessleri, Reuss,t of the UnteI' Zechstpin, also corresponds in 

this respect, and will probably prove to be closely related. 

The generic affinities of this species and of its congeners have 

been until lately involved in son1e obscurity. When first de
scribed by 111'. Jones, from specinlens on the limestone slabs of 

Byers' Quarry, it was referred by hiln to the genns Dith,ljl'ocaris 

of Dr. ScouleI'. In placing it there, he admitted that it was 

questionable whether it in reality belonged to that group or not; 

for his own specimens were not ,veIl preserved, nor had the 

characters of the genus been properly defined by its author; but 

from the data offered by the illlperfect lllaterials in his hands, 

he thought it pos~ible that it lllight have some affinity to it, 

and placed it in that genus provisionally. 

Dithyroccl1'is was originally considered by Dr. Scouler to have 

a univalve carapace, like Aplls and other single-valved Branchi

opocla.t lIe afterwards altered his views, supposing it to be 
bivalve, like Cypris, though differing frOlH that genus in having 

caudal appendages, protruding frOl11 the valves. This opinion 
was held until 18..t3, when General POl'tlock descl'iLecl two new 

species from the slaus of the Lower Carboniferous rocks of Ire
land, and proved that its carapace was univahT~, as Dr. SCDuler 

had at first supposed. General POl,tlock's description of the~e 

species, particularly of D. Colei, can leave no doubt of the cor
rectness of his viewg' in this respect , and clearly dClnonstnites 

that Dithyrocaris is a univalve E ntomostJ'acan - that I S, snp-

~ "Loc. cit ," p. 112, taf. 4, fig. 38. 

t "Jahres. 'Yctterau. Ge..,el1." 1854, p. 70. 

t .. Uccords of Science," Fel> . lS;J'i; awl in a paper real! hefore the British -\.sso('iatioll at 

Gl:u:gow. ~ee also Jones on DUllYl ora1'i.~, in Professor K ing-'s "~[on. rerlll . Foss ." p. 64-. 
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posing Dr. Scouler's species belollg' to the smno gronp, wllieh llW.y 

be taken for granted until proved to the contrary. 

All the eXalnples of IC Permiana which Calne under the notice 

of Mr. Jones were, as stated before, Inore or less imperfect, so it 

Inny naturally be supposed that grcat difficulty would occur in 

attenlpting to detcnninc the generic affinitics of the speeics to 

which they belonged. It was evidently owing to this cause 

that 1.11'. J ones supposed that it nlight be a Inmnoer of Ditlt//J'o

carz$. It is from the perfect state of preservation of my speci

Ulens that I have been enabled to offer the preceding re1narks 
in addition to those of Mr. Jones. And as sonle of the specimens 

have their valves united and in close juxtaposition, I have also 

been enabled to prove that the species is a bivalve Entonws

tracan, like C!JtlwJ'e, or rather Be!JJ'lchia, consequently that it has 
no affinity to Dit7t!J7'OC(l},lS, or to Ceratioc(l)'is, to which lVIr. J ones 

afterwards referred it, the closely fitting cc1ges of its carapace, of 

course, excluding it fr01n that genus. 

German and Russian palH:,olltologists have referred congeneric 

forrrls to Cythere; but, with the exception of being bivalve, they 

possess no characters to warrant their remaining in that genus. 

RE:i\IARKS BY T. RUPERT JONES, F.G.S. 

The specitnens of l\fagnesian liulestone with which Professor 
I\'ing supplied nle in 18-1:9, for the ootaillillg of I'uJ'(uui71i/era and 

EntomostnLCa, to be described in the "l\Ionograph of the Per

nlian Fossils of England," yiellled llUlllerous casts and l11ditTcrently 

preserved valves of Entomostraca, which I could ,not place with 

the Cytheres, on account of their relative size, shape, and style 

of ornan1ent, and which I erroneously l'eferred to Dithyrocal'is 

(seeing S0111e apparent relation betwcen t1L:lll and D. tenuistJ'l·atus). 

Subsetluently I suggestcll to 1\11". l\Iorrj::;:, when he was preparing 

the new edition of his " Catalogue," that these Pernlian Ento
mostraca should be rC1110ved £1'0111 Dith!J7'OCa1'l's, and provisionally 

placed with the bivalvular Cel'atiocal'is, until we should know 

luore about them. At this time Professor Reuss figured and 

described an eviLlently al1ied form, under the namc of C!JtheJ'c 

Roessle}'i, f1'0111 the LO"'E;r ZeclJsteln of Bleichenl'fich; and soon 
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afterwards Dr. Richter figured and described another, s01newhat 

differing fronl the foregoing, under the salne appellation, f1'0111 the 

dark-grey lilnestone of the Lmver Zechstein of the Roth Berg, 

near Saalfield, and recognised its probable affinity to the so-called 

Dithyrocaris P ermiana. 

The numerous fino specilnens, however, obtained by 1\1:1'. I{i1'k

by from the l\iagnesian lilnestone of Tunstall Hill enabled hinl, 

last year, to draw up an exact description of these interesting 

Entomostl'((ca; but, thinking that I might have 111eans for a 

wider cOl11parison than he possessed, and knowing that I had 
already interesteu 11lyself in the subject, he Inost courteously and 

considerately left to Ine the detennination of the generic alli

ances; and liberally confided to 111e an his 1natcrials for exan1i

nation. The result has been that, after a careful comparison of 

Silurian, Oarboniferous, and Pennian species of near alliances, I 
believe that we have, in these peculiar Pennlan fonns, and in a 

related species fr0111 the Lower Oarboniferous rocks of Scotland, a 

distinct generic type not far rCllloved fr0111 BeYl'ichia. For this 

genus I propose the nll1lle of ]{iJ'kbyCl; for without 1\ir. l(irkby's in

dustrious researches and acute observation, we should still have 

wanted the abundant and illustrative materials which we now 

possess for the natural history of this Permian species. 

J had recognised iri the figures and descriptions given by Reuss 

and Riehter of their C!JtliCJ'8 RoessleJ'i an affinity to Illy so-called 

Dithyrocw'is Perrniww and D. glypta; and, in the anttnnn of 1857, 

Dr. Richter favoured Ine, at Saalfelcl, with two specin1ens of the 

species which he had clesC'ribed as CytheJ'e Roesslcn° (Renss); but 

the finely-sculpturcd surface of the Gcnnan specinlClls offered 

so strong a contrast to the bareness of the valves f1'01ll Byers' 

Quarry, that I gave np the hope of finding 11101'0 than a consangui

nity between these peculiar English and Gennan Elltr)}}wstJ'aca; 

and I trusted to be able some day to point out that they 1veloe 

neither DithyroCCll'is, Cel'atioca1'is, 1101' Cythere. 

The carapace-valves from Saalfeld had presented to lue not 

unlya finely reticulated surface (well figured by Hiehtc'r), but also 

a Sl1wll suucentral sl111ken oval spot., around the smouth edge of 

wllielt t he In('~lH's of the f.luperficial net-work had a Inore or le:-:;s 

distiuct concentric arrangClncnt for a little space. Of this fca-
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ture, which is indicated in Richter's fignre (" Zeitschrift," vol. 

vii., pI., 26, fig. 2.), -I could not find clear evidence on the 

specinlens whieh I possess fr0111 Byers' Quarry, although a trace 

of reticulation on one valve, and a slight sub central circular 

Inark on the casts of others, strengthened nly belief that they 

might belong to the peculiar genus ""hich cOlnprehends the so
called Cythere Roessleri. 

1\1:1'. ICirkby's specil11ens fronl Tnnstall Hill, occurring under 

the circunlstances so well cleseribed by hin1 (sec above), ena1led 

hiln to set these peculiar Be!Jl'ichia-like f01'111S again before palre

ontologists, and this tilne with full and clear descriptions, acconl

pallied by several sketches (" Annals of Natural History," 3 ser., 
vol. ii., pI. 11, figs. 5-13). Following ~1r. I\"'irkby's suggestions, 

assisted by his notes, and carefully studying his numerous speci-
111ens, I am now enabled to show thClll in a lithograph executed 

by :1\11'. G. \Vest, with their details elaborated, and in cOlnparison 

both with the Ger111an forms and with the speciIllens fro111 Byers' 

Quarry. 
SOlue of the features which I have lately recognized in Mr. 

I\:irkby's specin1ens are alluded to above in his revised descrip
tion of the species. I need only add the following remarks. 

The sculpture of the surface of the valves is subject to con

sidera11e variation as to its distinctness. In the specimens which 

I have seen frolll the Zechstein of Saalfield and Gera, it is very 

distinct and unifornl; the su1central oval spot is well defined; and 

the inner border of the innermost of the ventral ridges is strongly 

nlarked by a line of sluallroundish pits (figs. Ba and 8b; shown 

also by Richter). A faint trace of this linear punctation I have 

lately found in a specimen from Byers' Quarry. Not unfre

quently the longitudinal boundaries of the hexagonal pits, on 
the surface of the valves, arc strengthened (fig. 2a), and occa

sionally exaggerated (figs. 4 and G), in which case we get the 

ridged variety, ](. Permiana, var. glypta, which I llalued as a 

species in the" Monog. Penu. Foss." SOllletimes a single ridge 

only is developed on the valve, as in fig. 5a. Reuss's C. Roessleri 

(fig. 9) is evidently one of those ridged varieties, and may be 
distinguished as ](. Permiana, var. Roessleri. Richter's C. 
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Roessleri~ with its n lli fo 1'1 uly scuI ptured surface, punctured Yen

tral ridge, and well-marked oval spot, l11ay be regarded as a 

separate variety (1(. Permiana, vaI'. Riclzteriana). 

I quite agree with Mr. I(irkby in his observations on the 

](. (CytlzerB) sticta, of I(eyserling ( see above, p. 132), which 

closely resembles the specimens referrerl to by Richter to 1(. 

(Cythere) Roessleri, of Reuss. Nor can I see, in I{eyserling's 

figures, any specific tlifferences between his C. Schl'c/l.,hi, C. sticta, 

and C. grapta; they are, probably, varieties of I(. Pel'miana; and, 
until we can C01npal'e the specinlens, we may recognise them as 

li. P~rmiana, var. Schrenkii, sticta, and gl'apta. 

The other species of I{i}'l.;bya, with which I mn acquainted, has 

a thick oblong carapace, with its ends nearly unifonn in thick

ness with the central portion. Its ventral border is thick and 
doubly ridged. The surface of the valves is reticulated, and 

characterised Ly two sOluewhat selnicircular ridges, one within 

the other, their ends touching the dorsal edge. The oval spot is 

nearly central, and placed at the curve of the inner and snlaller 

ridge. The specimens are in the Hunterian Museum of the 

Royal College of Surgeons, of London, and were collected and 

presented to John Hnnter by the Rev. Dr. Ure. They are fr0111 
the lower Carboniferous shales, near Glasgow. I propose to cle

nOlninate this species 1{irkbya Urei. 

The generic characters of l{il'l.;bya lnay be stated as follows:

Animal enclosed in a bivalved carapace; carapace equivalved; 

carapace-valves thick, ohlong; anterior and posterior extremities 

lTIOre or less rounded; ends of the c1orsaI10rc1er s01newhat acute; 

ventral border straight in the centre and curved at the ends. 
-Valves usually wider at the caudal than at the cephalic extre

ITlity, convex, ridged strongly on the ventral border and at the 

ends; the ventral edge of one valve (dextral) slightly overlap
ping that of the other; surface inlpressed with a slnall snbcentral 
oval hollow, and In ore or less ornamented with a reticulate 
sculpture and ridges. Hinge probably consisti-ng of a simple 

adaptation of the uorsal edges and their union 1y n1Clnbrane. 
In the general for111, hingelnent, and Bl0de of overlap, It-iJ'kbya 

resClnbles BeY1'ichia; and IC. Urei slightly approaches some 
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Beyrichiro (such fiS B. BU8sacensis) hl the setting on of its ridges. 
We also see in the figure of ](. Permiana, VUI'. Schrenkii, and 

occasionally in SOlIlC of thc Durllfun speciulcns (sce fig. la), n. 

tendency to the bilobed condition of the valve, due to the sub

central dorsal furrow, so characteristic of the Leperditice. The 
oval spot, however, the hexagonalreticnlation, the long stretch

ing wrinkles and riblets, and the doubly and s01l1etilnes trebly 

ridged ventralluargin, are characters not fuunel in BeYJ'ichia, and 

must be regarded as distinctive of a separate generic group. 

Lastly, it seems to me probable that the sunken oval spot on 
the valves may have reference to the place of attaclllnent of the 

transverse muscle of the allllnal, and thns represent the variously 

patterned" ll1uscle-spots" of other bivalved Entomostraca. 

CYTHERIDATI . 

. A.MONGST the Entomostraca of the shell-lilnestolle none are f:lO 

plentiful as the Bail'dia!. Of these there are several fOl'lns, which 

somewhat resemhl<thc Bail'dia cw'ta (lV[, Coy ) of the lower car

boniferous rocks of Ireland, find r.,re not very dissimilar to the B. 

subdeltoidea (J\1:unster) of th8 Cretaceons mlll Tertiary formations, 

and of existing seas. These Pern1ian spccinlcns vary consider
ably among themselves in outline and relative convexity. Several 

of them were described in the" Annals of Natural History," 3rd 

series, vo1. ii., pp. 324, &c., under the specific nUllleS of B. plebeia 

(with three varieties-elongata, Neptuni, and cornpressa), B. 

ventricosa, B. Reussiana, B. ]{ingi£i B. 1n1lcronata, B. Sclzaurothiana, 
B. Berniciensis, and B. 'rlzomboidea. 

Three other Cytlter idcc, fronl the shell-lilnestone, were also de

scribed at the smne time as BaiJ'dicc, viz., B. 7'cllijormis, B. Jonesi

ana, and B. truncata, which, however, are regarded by lny friend 
Mr. J ones as more likely belonging to another sub-genus. 

Having asked 1\11'. T. R. Jones for his opinion on the arrange-
VOL. IV. PT. H. s 
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n1ent which I had proposed for these f01'111S, as above indicated, 

and shmvn hin1 all nly n1atcrials, he recomlnr,ncls me to annul 

SOinc of lUY c1etcnninations, and to group into the following species 

(as far as the Bail'clice are concerned) the forms which I had 

sorted out as characteristic. 

Reference to ~ 

Names given in the Ann. Names now Proposed. Plates ix. & x. Nnt. lIist. :: 
c 

1~ Bairdia plebeia, Reuss ...... PI. ix. figs 1 & 2. 1 Bairdia plebeia, Reuss. 

2. B. plebeia, var. caudata.{ 
" 

fig. 10 .... 2 B. mucronata, Reuss. 

" 
fig. 9 ...... 3 B. 111 llcronata, Reuss. 

" 
fig. 12 .... 4 B. n. sp.? 

3. B. plebeia, var. amygdalin a 
" 

fig. 11 .... 5 B. mucronata? Renss. 

4. B. plebeia, var. elongata ... 
" 

fig. 4 ...... 6 B. plebeia, Reuss. var elongata 

5. B. plebeia, var. N eptnni ... 
" 

fig. 5 ...... 7 B. plebeia,Reuss. var Neptuni 

6. B. plebeia, var. Reussiana. 
" 

fig. 6 ...... 8 B. Reussiana, Kirkby. 

7. B. plebeia, var. ventricosa .. 
" 

fig. 3 ...... , 9 B. ventricosa, Kirkby. 

8. B. Schaurothiana, Kirkby. 
" 

fig. 14 .... 1 10 B. Schaurothiana, Kirkby. 
9. B. Kingii, Reuss ............ 

" fig. 8 .... " 111 B. Kingii, Reuss. 
10. B. Kingii, var. compressa .. 

" 
fig. 7 ...... 12 lB. plebeia, vur. compressa. 

11. B. Berniciensis, Kirkby ... 
" 

fig. 15 .... 
12. B. rhomboidea, Kirkby ..... PI. x. fig. 3 ...... 

13 1n. Berniciensis, Kirkby. 
14 B. rhomboidea, Kirkby. 

Fr0111 his opportunitics of studying the carapace-valves of both 

recent and fossil BaiJ'{lif1!, ]\i1'. J ones appears to have reason for 

differing frOl11 111e in the estil11ate ulade of the value of SOll1e fea

tures upon which I had much depended, Ilmnely, the relative 

gibbosity of the valves (shown in the lateral contour), and the 

mnount of ventral overlap. 1\lore particularly, n1y friend's viel\Ts 

are at variance \yith those advanced by n1e as to the sub-generic 

relations of what I termed BaiJ'dia l'C'I~rormis, B. Joncsiana, and 

B. tl'u7lcaia. These he believes to belong to Cythe1'ideis, a snb

genus estahlished by hin1 in 185G, for the reception of several 

Cytheres nearly approaching Bairdia in many respects. 

For the sake of easier cornparison, a1ld to illustrate the gradual 

c1evelornnent of YaI'ictal diffcre1lces, it has been dcelned advisable 

to introduce a series of carefully ex('clltell wOOllcut outlines of 

the Bairdzm above referred to. 
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CYT HERE, lJIiillel'. 

SUB-GENUS DAIRDIA (11l'Co!J). Jones'" l\fonograph of the 
Entomostraca of the Oretaceous Forrnation of 
England," p. 22; and" l\tJonograph of the Ter-, 

tian Entomostraca of England, p. 51. 
Bairdia (genus), lYl'Ooy, 1844. "Syn. Ohar. Carbo 

Foss. of Ireland," p. 164. 
This group was instituted by Professor 1\i'Ooy, in 1844, for 

the reception of two species of Entomostraca, from the carboni
ferous rocks of Ireland, which he considered to differ generically 
from any existing genus. 

1\11'. T. Rupert Joncs, in hjs " l\'Ionograph of the Ento111ostraca 
of the Oretaceous FOl'lnation of England," 1848, proposed its 
adoption as a. sub-genus of Cl/there, giving a. good definition of 
its sub-generic characters, which had scarcely been done by 
M'Ooy. I attach to it a similar value in these remarks. 

1\11'. Jones has given further illustrations of the sub-genus in 

his "Monograph of the Tertiary EntolllOstraca" (Pa1monto

graphical Society, 1856). 
Dr. Baird has placcd it, as nlmlificll by J ones, anlong his syno

nyIus of Cythere. lIe statcs that no anatomical difference exists 
in the anilnal of those recent spccies referrcd to it uy Joncs, frOlll 

the animal of C!Jthc}'e proper.''\:- This is ccrtainly r~ strong point 
in support of its near affinity ·with Cytlzere; but still, with its 
marked peculiarity of carapace, I think it nlay be fairly entitlcd 
to a distinctive ternl, to mark it from the typical forms of 
Cythm'e. At least, whether it really be ~ natural sub-genus or 
not-supposing such to exist-it is a very convenient group in 
palreontology, as it serves to mark a number of fossil Entomos
tJ'Clca of pcculiar character, which have rcpeatedly held no uniIn
pOl'tant position in the econonlY of ancient faunas. 

The sub-generic characters of Bal7'dia h::wc already been given 
by Mr. Jones. The Permian species add little that is new to 
theln, thongh it Inuy bc well to rccapitulate the sub-gencric fea
tures of these forms. They all appear to ue Slllooth; sonletimcs 

* "Natural History of the British Entomostraca" (Ray Society), p. 163. 
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the carapace is finely pitted, and occasionally hirsute in the re

cent state. The general fonn of the lllajority is somewhat trian

gular or subpentagonal, though species or varieties having a still 

1110re elongate contour occur. The posterior extre1nity of all is 

11101'e pointed than the anterior, and it is generally rostratec1. 

The anterior extremity is usually rounded, but sOlnetillles sub

nngulatcd, and also 11lllCh " 'ider than the posterior extrenlity. 

The ventralnlargin is ah\'ays the stl'aightest, though often some

what sinuated. The dorsal 11largin is 1110re or less C011vex cen

trally, and generally sinuatecl towards the posterior extremity. 

In latcral contour~< they are lenticular, yariously 1110c1ified, being 

sOllletilnes ahnost exactly lenticular; at others, by the extr81lle 

position of their greatest diarnetel', sub-cuneiform. Perhaps the 
11l0st illlportallt generic character ofBaiJ'clia is its hingenlent, which 

is a lapping of the left valve over the right, along the dorsal-mar

gin, and which was first noticed by 1\1:1'. Jones. In some Per- " 

n1ian varieties, the folding of the valves is relatively greut; and 

in Illost cases the folding is 11luch greater in the centre than near 

the extrmnitics. In general this character cloes not vary much 

in the Pel'lnian specics. A ccntral third of the ventral margin 

of the left valve overlaps an equivalent portion of the right, giv

ing the contact-line of the ventral luargins a sinuatec1 appear

ance. The ll10de of its overlapping is this :-From each ex

trenlity, until approaching the central portion of the ventral 

Inargill, the extl'Cllle c(1ges of each yalve are sOlllewhat produced, 

aud lie against each other in close juxtaposition, like the valves 

of a conchifer; t owards the centre, however, the edges become 

flattened au(l bent inwards, fornling slight horizontal ledges or 

flangc~, that of the right valyc being rather s111aller than the 

other which overlaps it. In no instance does the whole lllargin 

of onc valve oycrlap that of the other; in no species is 1110re than 

one-third ovcrla.ppcd, bnt SOlllctinles lc~ s . The length of 11l::trgin 

o\~cl'lapp c c1, and its ,)'ic1th, uwy occasionally be of use as specific 

:if The t erm" lateral contonr," is used for thc outline whi"ll is secn by viewing the cara
pace vcntraDy. " "\ cntral aspect," is uscd in similar instanecs by othcrs; but, as it is 
cllicfly thc contour of thc shIcs of cach valve of the carapacc that is referred to when using 
tllc tcrm, I think tllc former uettcr exprcsses the meaning nttached to it. 
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characters, as also its position, which is not constant, being 
sometimes nearer one extremity than the other. 

BAlnDIA PLEBEIA, Reuss. PI. IX., figs. 1 and 2, woodcuts la, 
lb, le. 

B. plebeia, Reuss. "Jahresbericht del' Wetterau. 
Gesell. 1854," p. 67. I(il'kby," Ann. Nat. His.," 
3rd ser., voI. ii., p. 324, pI. X., figs. 1 and 2. 

L~ngth, I-13th of an inch; height, I-30th of an inch. 
Oarapace subdeltoid, rather inflated centrally. Surface 

smooth. Dorsal margin prominently convex; postero

dorsal region sloping abruptly, slightly concave; antm'o

dorsal region sloping nlore gradually, straight, or slightly 
concave. Ventral margin straight or slightly incurved, 
more or less convex towards each extremity. Anterior 

extremity obliquely rounded, and rather produced. Pos

terior extremity acute, rostrated. Lateral contour regularly 
lenticular; greatest diameter (of lateral contour) two-thirds 
of the height. Flange of ventral margin sub-central. 
D orsal overlap strong. 

B. plebeia enjoys a great latitude of form . . Figs. 1 and 2 
represent what are considered to be type-specilnens. Several of 
the most important varieties will be separately noticed, and their 
differences pointed out. The modification of certain specific cha
racters in the most aberrant varieties induced me at first to de
scribe thmn as distinct species. But on a careful study of a very 
full series of specimens, I have reduced thmll to their more ap
propriate position of varieties. In the correction of these false 
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determinations, I must acknowledge the kind assistance of Mr. 

Jones. 
Though the surface of this species is described as being 

snlooth, 1\1:1'. Jones informs me that he has seen traces of pittings 
on some specimens from I(amsdorf, Germany; he has also ob
s.erved similar traces on examples of B. mnpla, from Hampole, 
Yorkshire. 

When Mr. T. R. J ones described the first-discovered speci

mens of this species, he referred them to the B. curta of 1\£'Coy

a species fonnd in the lower carboniferous rocks of Ireland. 

Subsequently Dr. Reuss met with luore typical specimens in 
Germany, which he described, and BUlued BaiJ'dia plebeia. In 

the" JA.nnals Nat. Hist." of last year, I identified a group of 
closely related varieties with Dr. Reuss's species, to which I at 
the same time referred the specimens described by 1\lr. J ones. 
However, on afterwards corresponding with t.he latter gentle
man on the subject, I found that he was still inclined to refer 
all these specimens to B. curta. After SOl11e explanation on his 
part, and further examination on my own, I was disposed to 
come to the same conclusion. In arriving at this opinion, both 

Mr. Jones and myself relied upon the accuracy of Professor 
M'Coy's figures of B. curta, for up to this tilue we had not been 
able to examine specimens of that species frOlu carboniferous 
strata. Fortunately, however, before the publication of these 

reluarks, Mr. Jones received the type-specimen of 1\1:'Ooy, which, 
when he had carefully extracted it from its matrix, so as to show 
its true form, proved to be a species distinct from the Permian 

examples. The figure given by ~l'Coy (" Syn. Char. Carbo 
Foss.," Ireland, pI. 23, fig. G) does not represent the exact out
line of the specimen, but as it appeared when partly iIubedded 
in matrix. 

In B. cw·ta, the anterior extremity is acute, and differs little 
from the posterior extremity, except in being less produced. In 
B. plebeia, the smne feature is always cOlnparatively broad, 
and 1110re or less blunt; or, to speak 1110re preciscly, the gradual 
antero-dorsal slope, and the quick upturn of the angle, conjoin 
in giving this extre111ity what 1\£1'. Jones graphically terms a 
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" cheese-knife-like form," which holds good, more or less, in all 
the Pernlian varieties. It is the marked difference of this fea
ture from its equivalent in B. curta, upon which Mr. Jones and 
myself chiefly rely, in considering B. plebeia to be a distinct 
species. 

B. plebeia occurs plentifully in some portions of the shell
linlestone at Tunstall Hill, also rarely at Humbleton HiB, and 
not unfrequently in the upper linlestone at Byers' Quarry. 

It is found in the UnteI' Zechstein at Bleichenbach, Selters, 
Gera, and near Saalfeld, * in Germany. 

B. PLEBEIA, var. CAUDATA. PI. IX., figs. 10, 9, and 12; and 
woodcuts 2, 3, and 4. 

B. rnucronata, Kirkby. " Ann. Nat. His." 3rd ser., 
vol. ii., pp. 327-328, pI. X., figs. 9-10. (Not B. 
rnucronata, Reuss.) 

Length, 1-20th.of an inch; height, I-45th of an inch. 
Cw'apace sub-cuneiform; antero-dorsal regioh sloping more 
gradually than in plebeia proper, and forming a sharp 
angle, with antero-ventral curve, whieh forms a bold, 
convex sweep to the ventral margin; postftrior extremity 

produced, acutely pointed, and curving upwards; lateral 
contour lenticular, having the extremities more acute 
than in type specimens. 

Var. caudata exhibits the broad cheese-knife-like antero
ventral curve in its greatest development. The length and 
acuteness of its posterior extremity is also greater than in 
any other variety of this species. The peculiarity of these 
features give to it a delicacy of outline which is unequalled 
among the Permian Entomostraca. 

In classing this form as a variety of B. plebeia, I of course 
cancel my fonner identification of it with B. 1nucronata, Reuss, 

Dr. Richter, in the" Zeitschr. deutsch. geol. Gcsell.," 1855, figured and described some 
varieties of B. plebeia, namely, B. d1'upacea (pI. xxvi., figs. 10-11); B. geinitziana (fig. 
12); B. cw·ta (figs. 13-15). On l\Ir. Jones addressing Dr. IUchter respecting the speci
mens found at Saalfeld, he was immediately favoured by a suite of specimens and a letter 

from Dr. Richter, who stated his opinion that his B. drupacea, and B. geinitziana, were 
certainly varieties of what he termed B. curta. The last appears to be a variety of B. 
plebeia. 
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wllich, in ull probability, is quite distinct from the present 

speCIes. 

B. PLEBEL\., VUI'. Al\IYGDALINA. PI. IX., fig. 11; woodcut 5. 
B. 'IJl1lcl'onata?, I{jrkby. "Ann. Nat. His.," 31'd 

ser., vol. ii., p. 327, pI. X., fig. 11. (Not B. 
11'wcronata, Reuss.) 

C(wapace sub-ovate; narrow and rounded in front; obliquely 
acute behind; antero-dorsal 7'egion gently sloping; pos

tero-dorsal, with a rapid slope and slight incurvatnre ; 
ventral nwrgin straight, with a bold cnrve antcriorly, and 

a slight curve upwards behind; lateral contour shows 

compressed extl'Clnities, especially in front, and a strong 
convexity a little behind the nliddle. 

B. PLEDEIA, var. ELONGATA. PI. IX., fig. 4; woodcut 6. 
B. plebeia, var. elongata. " .. A.nn. Nat. I-lis.," 31'd 

ser., vol. ii., p. 325, pI. X., fig. 4. 
Carapace elongate; postero and antero-dorsal regions slop

ing gradually; anterior extreJ1lity somewhat produced; 
lateral contour more compressed than in B. plebeia proper. 

The present variety is B. plebeia proper eiongatec1 and corn
pressed; curtail its length and increase its width, and we have 

the typical fonn of the species. 
B. plebeia, var. elongata, is . a common form at TunF;tall Hill; 

it also occnrs in a 11lugnesian linlestone at Hanlpole, Yorkshire. 

B. PLEBEIA, var. NEPTUNI. PI. IX., fig. 5; woodcut 7. 
B. plebeia, var. Neptllni. "Ann. Nat. Ilis.," 31'd 

ser., vol. ii., p. 325, pI. X .. , fig. 5. 
VaI'. lVeptuni has an elongate carapace, with the greatest 

convexity of dorsallnargin very posteriorly situate; it 
consequently possesses an abrupt posterior slope, and a 
very gent le anterior one-; its posterior extremity is 
broadly beaked, and its lateral contour somewhat com

pressed. 
TIesides occurring at TUl1stall Bill, I have also 111et with this 

variety at Ha,1llpole, Y o1'kshi1'e. 
YtJL. tY. PT. ll. T 
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B. PLEBEIA, var. REUSSIANA. PI. IX., fig. 6; woodcut 8. 

B. Re1lssiana, ICirkby. " .. Ann. Nat. His.," 3rd ser., 

vo1. ii., p. 326, pI. X., fig. 6. 

Carapace sub-renifonn; d07'sal margin flatly convex; ventral 

7naT[Jin sinnated near the centre; postero-dorsal region 

abruptly sloping; antel'o-dorsal region forming a slightly 

convex slope; anterior extremity truncated rather diag

onally; latentl contOllJ' cOlnpressed centrally. 

Although the val'. Rezlssiana differs from B. plebeia proper, 

and most of its varieties, in its sinuate ventral Inargill, compara

tively blunt and high beak, less prOl11inent dorsal margin, and 

consequently greater leng,th corn pared with its height, and in its 

cOl11pressed lenticular lateral contonr, yet the varieties IVeptzllti 

and elongata link it so closely with B. plebeia, and its variety 

c((udata, that I prefer to follow 1\11'. Jones' advice, and regard it 

as a variety, rather than to keep it distinct as a species. 

B. PLEBEIA, vaI'. VENTRICOSA. PI. IX., fig. 3; woodcut 9. 
B. ventrzeosa, IGrkby. " Ann. Nat. His.," 3rd sel'., 

vol. ii., p. 326, p1. X., fig. 3. 

Carapace sub-rhomboidal, ventricose; dorsal margin flatly 

convex; ventl'al ma'rgin slightly sinuous; postero-dorsal 

region abruptly sloping, concave; antel'o-dorsal region 

sloping rather less abruptly, convex; anterior extremity 
diagonally truncated, angulate above, rounded below; 

posterior extremity bluntly pointed; lateral contour lenti

cular, ventricose. 

I anl deterred by 1\11'. Jones' mlvice fr0111 considering that the 

ventricosity, blunt produced po~tcrior extrmnity, and ang'lllatE'll 

anterior extremity, can essentially separate this fonu fro111 

R(mssiana, Nept'llni, and other varieties of B. plebeia. 

This variety is COlnmon at Tunstall Hill. .1\.. single speci

Ine11 occurred to me at 1\{oorhouse, York hire. 
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B. SOHAUROTHIANA, 1(il'kby. PI. IX., fig. 14; woodcut 10. 

B. Schaurotltiana, I(irkby. "Ann. Nat. His.," 3rd 
ser., vol. ii., p. 329, plo X., fig. 14. 

Length, I-18th of an inch; height, I-40th of an inch. 

Carapace sub-hexagonal, rather ventricose dorsally; dor

sal m.argin straight centrally; antero-dorsal region con

vex, sloping gradually to below one-third of height; 
postero-dorsal region very abrupt, descending two-thirds 
of height in a right line; ventral margin straight, rising 
abruptly to meet dorsal margin posterior, and very con
vex anteriorly; anterior extremity convex, projecting most 
in dorsal half; posterior. ex tremity angulate, the postero
dorsal region and ventral margin forming almost a right 
angle; lateral contour almost lenticular, the greatest 
dianleter being rather posteriorly situate; hinge, strong; 

flange of left ventral margin small, sub-central. 
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I named this species with great pleasure after Baron von 

Schaul'oth, of Coburg, to whose assiduous researches in the 
Pel'lnian rocks of G81'1nany pala~olltologists are greatly indebtm1. 

Found rarely in the shell-liluestone of Tunstall Hill; also in 

a magnesian limestone at Hampole. 

BAIRDIA I(INGIl, Reuss. PI. IX., fig. 8; ,voodcut 1l. 

B. ](in.qii, Reuss. "Jahresbericht del' vVetteran . 

Gesell. 1854," p. 67. 
B. ](ingii, Reuss, l{irkby. "Ann. Nat. His.," 3rd 

ser., vol. ii., p. 327, pI. X., fig. 8. 
Length, 1-22nd of an inch; height, I-45th of an inch. 

Carapace sub-reniform, . with sharp ends; dorsal marg£n 

arched; ventral margin sinuate, becoming rapidly convex 

at each extremity; anteri01~ and posterior extremities almost 

alike, sub-angulate; the posterior a little more angulate 

than the anterior; lateral contour lenticular, slightly con

cave posteriorly, greatest diameter centrally situate; ven

tral overlap extremely slight. 

Although I have identified the fOrTIl just described with B. 

l{zllgii, Reuss, there exists a little difference in the general out

line. Reuss's figure represents the posterior extremity more 
puinted, and the anterior wider and. rounder, than the sanle fea

tures in the Durham form. In other respects they agree. 

It nlay be well to remark that the authenticity of B. Kingii, 

as a species, appears to be somewhat doubtful. Its differences 

scarcely seem strong enough to keep it ,vithout the circle of 
varieties of B. plebeia; but as Dr. Reuss has described it as a 
species, 1\11'. Jones andlllyself acccpt it as such for the prescnt. 

B. ](ingii was first observed by Dr. Reuss in the Unter Zech

stein of Bleichenbach. It is a rare species in the shell-lime

stone of Tunstall Hill; and as rare in Inagnesian lilnestone at 
Hampole, Yorkshire. 

B. I(INGII, var. COl\IPRESSA. PI. IX., fig. 7; woodcut 12. 
B. Plebeia, var. cOJnp}'essa. "Ann. N at. His.," 3rd 

ReI'., vol. ii., p. 32;), pI. X., flg. 7. 
COJwexit!J of dorsal nlargln regular;" anterior and posterior 
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slopes nearly flat; anterior extremity less acute than in 
the typical fonn; valves conlpressed laterally, the greatest 

diameter being only a little n10re than half the lwight. 

BAIRDIA? BERNICIENSIS, ](il'kby. PI. IX., fig. 15; woodcut 13. 
B.? Berniciensis. "Ann. Nat. IIis.," 3rd ser., voI. 

ii., p. 330, pI. X., fig. 15. 
Length, I-25th of an inch; height, I-55th of an inch. 

Carapace sub-rhomboidal, moderately convex, smooth; 
dorsal margin convex; antero-dorsal 1~egion slightly con

cave, sloping gradually one-third of height; postero

dorsal region convex, sloping abruptly one-half of height; 
ventral mw'gin somewhat convex; anterior extremity ob

liquely truncate; posterior extremity rounded or bluntly 
pointed; lateral contour sub-lenticular, greatest diameter 

posteriorly placed. 
Not being able to make out the hingmnent of this specimen 

(having found but one), some doubts may exist as to its really 
belonging to Baz'1'dia; but, until we know more of its affinities, 
it may be well to consider it a member of that group. 

BAIRDIA RHOl\IBOIDEA, ](irkby. PI. X., fig. 3; woodcut 14. 

B. rlwmboidea, I(irkby. "Ann. Nat. His.," 3rd 
ser., voI. ii., p. 433, pI. XI., fig. 3. 

Length, I-23rd of an inch; height, I-50th of an inch. 
Carapace sllb-rhomboidal, protuberant centrally, smooth; 
dorsal 1Twrgin prominently convex, sloping gradually to 
each extremity; ventral margin convex, more so anteriorly 
than posteriorly; anterior extremity convexly sub-angulate; 
postel'ior extremity somewhat produced, bluntly pointed; 
lateral contour lenticular; greatest diameter central. 

Very rare in the shell-limestone of Tunstall Hill. 

NOTES ON THE B.AIRlJlLE FROM TUNSTALL HILIJ, BY MR. T. RUPERT 

JONES, F.G.S. 

'Vi th regard to the Inaj ori ty of the specimens collected by 1\1:r. 
I(irkby, the valves are so well preserved that every important 
IC'uture, except the Inuscle-spots, can be reauily di::;tingui~hed. 
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This is Inuch more so tl1all with the specilnens found in the 

upper linlcstone at Byers' Quarry. Owing to thiB circu111stance, 

we can recognise the peculiar deltoid shape, hingClnent, and the 

dorsal and ventral overlap of the sub-genus Bainlia in many 

specilnens. A very characteristic suite of these has been selected 

and figured by Mr. I(irkby, besides some of the Cytheridm, 

which do not (to me) appear to belong to Bairdia. 
At first sight it appears easy to sort out several carapaces and 

val ves of the Balrdice specifically distinct one frOlU another; but, 

on arranging the specinlens (or drawings of then1) in series, ac

eOl'ding to certain lllOc1ifications of their nlarginal outline, it 

becOlnes a far nlore difficult task to satisfy onc's self where any

thing like specific boundaries occur between them. The su b

deltoid BaiJ'(licc occur fossil in several fOl'lllations, and recent in 

existing seas, and they present lllany varieties but little different 

one from another, as far as the valves can sho,v. There may be 

specific differences of structurc in the organs of the animals pos

sessing the several varieties of carapace; but of this we can say 

nothing, for we kno,v but very little of the animals. Giving 

the greatest possible value I can to the differences observable in 

the carapaces of the Pel'lllian spccin1ens, I should say that figs. 

1 and 2 (pI. IX.), represent the normal form of the Bairdia 

plcveia of Reuss-or at least that wel1-n1arked, sub-deltoid form 

of the species which Dr. Reuss described. Fjgs. 10, 9, and 12, 

represent a narrow and acute form of the san1e species. Figs. 

11, 4, 5, 6, and 3, are fron1 specilnens which graduate from the 

sub-deltoid to a sub-oblong f01'111; cvery grade of the chancre is 
. b 

readily found. In these varieties the lateral contour varies' 

'within certain limits as to the lenticularity of the outline' a . , 
strong luiddlc overlap of the ventral lnurgin is nearly always 

present. Fig. 14 represents a nearly parallelopipedal carapace, 

in which the approach to l'cctmlgnlarity is carried so far that wc 

seem to have overstcppecl a specific limit; hnt eyen its nlOdifica

tion of shape, and greater size, do llut give 111e any great confi

dence in regarding it as a distinct species. 

Until rccently I was disposed to consider all the a1)oYc Yal'ie

tics as belonging to thc Cal'bOllifel'ou~ species IJairdia cw'fa, 
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~l'Coy. The differences observed. between the specilnens of 

Reuss and I(irkby, on the one hand, and the figures anu descrip

tion of Professor 1\1:' Coy, appeared to be of less importance than 

what was necessary t-:> constitute specific distinction. .A. short 

time ago I received, by Sir R. Griffith's kindness, the original 

specimen of B. curta; and, when I had carefully worked it out 

froln its matrix, I saw that the exact outline of the species was 

not represented in l\l'OOy'R figure, mlll that the points of differ

ence were quite sufficient to warrant B. curta and B. plebeia 

being considered distinct species. These differences I have 

pointed out to 1\1:1'. I(irkby, who nlfmtions them in his remarks 

on B. plebeia and its varieties. 

The shapes of figs. 8 and 7 (woodcuts 11 and 12) seem to be 

less readily traced into the contours of any of the varieties of 

B. plebeia, but approxin1ate to each other; and, therefore, I 
inlagine that they luny belong to a distinct species. The lateral 

contour in these two varieties equally show but a slight ventral 

overlap. Fig. 15 (woodcut 13) is a peculiar fonn, almost ellip

tical; it appears, nevertheless, to be a Bairdia; and the same 

may be said of fig. 3, plate X. C,voodcut 14). 

CYTIIERE (Cytherideis) .JoNEsIANA, ](irkb/l. P1. X., figs. 1, 2. 

Bwrclia gracilis, Reuss. "Jahres. vVetterau Gesell., 

1854," p. 65, fig. 3 (fig. 2 ?). 
B. Jonesiana, I(irkby. "Ann. Nat. His.," 3rd sel'., 

vo1. ii., p. 432, pI. XI., figs. 1, 2. 

Length, I-25th of an inch; height, I-55th of an inch. 

CalYtpClce reniform, convex, snlooth; dorsal margin regu

larly arched; antel'o-dorsaZ region convex, gradually slop

ing to anterior extremity; postero-dorsal 7'egion convex, 

abruptly sloping to posterior extrmnity; ventral margin 

sinnate centrally, convex near extren1ities; anterior ex
treJr~ity bluntly rounded; posterior extremity obtusely 

pointed; lateral contow' compressed oval, the posterior 

end nlost acnte; greatest dimneter central, one ·third of the 

length; flange of left ventral nlargin large, being fnlly 
one-third of the length. 
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The chief variation of fortu shown by this species is in the 

dorsalluargin, which is 11101'0 pl'Oluilll'llt ill SOIno individuals than 

in the majority. Fig. 2, pI. X., illustrates this variety. 

C. Jonesiana resembles in many respects the Cythere Geinitzi

ana* of Jones, which appears to be a closely relatea form. The 

dorsal margin of the latter, however, is more flatly convex, its 

p0sterior extrmnity is n10re acutely pointed, and 1l10c1ianly placed, 

aud the sinus of the ventral Inal'gin is deeper than the Salue fea

ture in C. Jonesiana. The lateral contour is peculiar also, being 

ovate, while that of C. Geinit:dwlCl is a flattened oyal, with rather 

acute extrmnities. In these particulars it differs f1'Oll1 the pre

sent species; and I allo,v the111 spp.cific value. 

lVIost of the specimens of' this species 'Y.hich have occnrred at 

Tunstall Hill are coated with a thin deposit of calcareons n1at

ter; and it is not until this is removec1 t11at the hing'cU1cnt of the 

carapace can be detected. 

It is not rare in the shell-liluestone of Tunstall; it also occurs 

at Hampole, Yorkshire. In Gern1any it is found in the Unter 

Zechstein of Bleichcnbach and Selters. 

C. Jonesiana is narned after my friend Mr. T. Rupert J ones, 

to whom I am indebted for several conrteons communications on 

Permian Ent07nostraca. 

NOTE BY lURe T. R. JONES ON CfTIIERE JONESIANA, KIRJ(BY. 

C. Jonesiana (I(irkby) and C. Geinitzz"ana (,Jonm;) are, with

out doubt, closely allied to each other, and to the forms termed 

by Reuss B airdia frumentu1n and B. rJJ·aci1is. Indeed, there are 

vcry nutny Cyt71crcs, both recent and fossil, having 11lO(lifications 

of this form of carapace, such as C. flavida, C. anrJ1lsta, &c.; and 

it is often hazardous to distribute the fossil valves in to specific 

groups, there being little exccpt slight c1i.Ffcn·llces of n1urginal 

outliun and lateral contour to he taken as criterions. Still less 
can we feel satisfied either in lli~tinotions or ~yllonyll1S, wholl we 

have only plain lithographs (in the case of luan,Y of the forcign 

Entomostraca) to judge by. For the pr.escnt, we had better 
kl't'p provisionally distillct the hest llwrkc(l forllls, nutil we (,fln 

1! Joncs. ill" King's )1011. Perm. Foss ,'0 p. G2, pI. x,rnI., 11g-. 'I, a, b, e. 
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see all the spccitllens side by side, when perhaps SOlllC of the 

now apparent differences will melt away through easy gratlatiollH 

of size and contour. 

These Cythel'es, having a n10re or less elongate, killney-shaped. 

outline, have thin valves, like those of Ba i)'{Zia , with internal 

marginal lan1inm, and more or less overlapping dorsal and ventral 

edges; but with this distinction, the two valves are not such 

unequal contributors to the hinge-line as they are in Bairdia. 

In the latter, the dorsal edge of the right valve is pared down, 

us it were, and wholly over1appell Ly the opposite valve; whereas 

in this other group (C!lthCJ'ideis, "~fOllOg. Tort. Entuul. Engl.," 

p. 46), the right valve is not always 0verlappecl, retaius its thick

ness (it is indeed SOl11etillles thickened), anlI often presents slight 

folds or knobs, sufficient, in some instances, to help in marking 

out one or both ends of the hinge-line on the closed carapace. 

(See, for instance, " Monog. Cret. Entom.," plo 6, fig. 18a). 

At the salne ti111e we must remember that the hingement of 

these Entomostl'ClCa is variable, and that in CytheJ'c propel', and 

its sub-genera, there are endless n10difications, fonning gradual 

passages from a hingelllent ahllost as simple as the l11ere 111cet

iug of the dorsal edges in CYPJ'ls, to the strongly-toothed hinge

work of the thickest (J!Jthereis. In accordance with this varia

bility of hinge, C!)the}'ideis Jonesianct is, I lllay reIn ark , certainly 

nearer to Bai1'(lia in the structure of the hinge-line than many 

others of the sub-genus. Nevertheless, there is a distinct 

thickened hinge-line in the speciInen~ before us; it occupies the 

middle-third of the dorsal border. (PI. XI., fig. 24c.) 
The inclination to develope toothed or notched terminations 

to the hinge-line, the sub-reniform shape and more obtuse ex
tremities, the less unifornl lenticnlarity of the lateral contour, 

and a different plan in the arrangClllent of the" lucid spots" (as 

far as I have yet had opportunities of noticing), are the cha
racters which separate this group (Cgtlterideis) froln its fellow sub

genus Bail·dia. These characters are not to be always readily 

distinguished; but when S0111e are present, we may hazard the sup

position that the others would appear in well-preserved specilnens. 
VOL. IV. PT. 11. U 
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By carefully looking for the distinctions above-mentioned, I 
believe that many of the Bairdiw of palreontologists 'will be 

found to belong to Cytherideis. 

The anil11al of Cytherideis (as far as yet studied) appears to be 

truly a Cythere. 

The for111 referred by Dr. Reuss (" Jahres. Wetter. Ges. 
1854," p. 65, fig. 3, and possibly fig. 2), to Bairdia gracilis, 

M' Ooy, seelllS to Ine (as already indicated also by 2\1 r. IGrkby) 

to be a narrow variety of the species here termed C. Jonesiana. 

I believe that 1\1'Ooy's B. glYlcilis (though I have not yet seen 
the specil11on) is a true Bairdz'a; Dr. Richter's specimen of B. 
gracihs (" Zeitsch. Geol. Gesel1.," vol. vii., p. 530, pI. 26, figs. 

16, 17) also appears to be a BaiJ'dia; and I may say the sanle 
of the very il11perfect specilnen frOlll nyel's' Quarry, indicated in 

the "Monog. Perln. Foss.," pI. 18, fig. 7. 

CYTHERE sun-RENIFORl\US,* Kz'rkby. PI. IX. , fig. 13. 
Bairdia'renijormis, I{.irkby. "Ann. Nat. His.," 3rd 

ser., voI. ii., p. 329, plo X., fig. 13. 

Length, I-35th of an inch; height, I-75th of an inch. 
Carapace sub-reniform, flatly convex, obtuse nlarginally, 

smooth; dorsal margin almost straight centrally, but 
slightly inclined towards the anterior extremity; antero

dorsal region convex, sloping quickly to anterior extrell1ity; 

postero-dorsal 'region convex, abruptly falling two-thirds 
of height; ventral margin convex towards extremities, 

with a rather deep sinus . anteriorly situate; anterior ex

tremity rounded; posterior extremity obtusely pointed; la

teral contour sub-lenticular, compressed, convex towards 
the extremities, more so posteriorly than anteriorly; 
gl'eatest diwneter central, rather more than one-fourth of 

length; hinge with left dorsal Inargin moderately over
lapping the right. 

C. sub-1'eniformis has some resenlblance to Bairdia Schaurd

tllic(}la. It is distinguisha11c, however, by its 11l0re Oythere-like 

:j! Thc term 1'enijormis bcing pre-occupied, I have changcd the specific name of this 

species to sub-l'ell(fol'mis, 



l'lIE ::;HELL-LUIES1'ONE OF DUIUIAl\I. IfJ5 

f01'111. B. Sclwlll'othianCl has straighter uorsal and ventral luar

gins than the present species; it is more produced anteriorly, 
and its posterior extrOlnity is angulate; in lateral contonr it dif
fers ill the acuteness of its extremities, and in the position of its 
greatest dianlCter; and its dorsal overla.p is decidedly greater. 

C. sub-1'eniformis has only occurred to me at Tunstall fIill, 
where it is extremely rare. 

NOTE BY UR. T. R. JOSES OY CYTHERE SUB-RENIFOR3!IS, KIRKBY. 

]\11'. I(irkby has alreaay noticed his recognition of the Oythere

like aspect of the carapace of this species, and its si1llilitude to 

the recent C!Jthere 1'cnifr)J'mis and C. albomaClllata. I cannot think 

that we have here the carapace of a Bairdia or even of a Cytheri

dez's. In fact, the carapace rmninds us very strongly of Cythere 

albo}}wculata; and it is only its greater relative length, and SOlne 

slight differences of nlarginal ontline, that snpport a specific dis
tinction. The dorsal border appears to lne to present a much 

lnore definite hinge-line (occupying the ll1ic1l11e two-fourths of 
the dorsal border, pI. XI., fig. 23c) than 1\11'. I~irkby's figure shows. 

OYTHEnE Al\IPUTATA, 1{irkby. PI. X., fig. 4.* 

Bail'dia truncata, I(irkby. "Ann. Nat. His.," 3rd 

ser., vol. ii., p. 423, pI. XI., fig. 4. 
Length, I -25th of an inch; height, I-60th of an inch. 

Carapace sub-rhomboidal, obliquely truncated at the ex
tremities, straight on the back, and slightly inflated ven
trally at the anterior half, gently swollen near the centre 
of each valve, and cOlllpressed towards the borders; ven
t1'al margin somewhat sinuate, but almost straight; antero
dorsal region nearly straight, sloping to anterior extremity; 
postero-dorsal region slightly convex, sloping abruptly 

downwards and forwards to the posterior extrClnity, and 
parallel with the antero-dorsal border; dorsal margin 

straight, with a sub-angular projection at the anterior 

hinge, near the anterior extremity, and terruinating pos-

'" In this figure the margin of the carapace placed uppermost is the ventral, nod the 
lower one is the dorsal, 
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teriorly in a blunt point; anterior extremity prominent, 

ron~ded, bordered by a flattened marginal rim; posterior 
extremity diagonally truncate; lateral contour somewhat 
boat-shaped, tapering quickly in front, blunt behind; 
greatest diwneter in anterior half, at two-sevenths of 

length; contact-line of valves straight on both ventral 
and dorsal borders. 

A curiously siluilar but distinct species has been figured and 

described by I(. von Seebach (" Zeitsch. Dentsch. Geol. Gesell. 
1857," p. 201, pI. 8, fig. 4), under the name of C!Jthere d[spar, 

from the I(euper of Thuringia. 

1\1:r. Jones tells me that a tertiary species has been ualued 
Cythere truncata, by Bosquet, so it has been necessary to alter 
the specific name of the present species, which I have clone by 
substituting amputata, as being similarly expressive of the trun

cated appearance of its posterior extremity. 
C. amputata is rather rare in the shell-limestone of Tunstall 

Hill. 

NOTE BY l\lR. T. R. JONES, ON CYTHERE AJJIPUTATA, KIRKBr. 

'Ve have here a very interesting and peculiar form, in which 
the hinge-line is well developed: the anterior hinge, in particular, 

being strongly Inarkecl externally, judging froll the cast, which 
also shows the dorsal margins of the valves peculiarly flattened 
out. The cOlnpressecl and obliquely rounded anterior border
the central swelling of the valves-the straight and thin-edged 
back, and the obliquely truncated lJinder cnd, with its project
ing" dorsal angle, (the luargins of the two extreluities being 
nearly parallel), characterise this species. (See p1. XI., fig. 22.) 

Besides the species of Bairdia, Cythcl'idcis, and Cythere proper, 
already noticed, there appear to be onc or two additional fonus 
belonging to the fauna of the shell-linlestonc, "which 111ay subse
quently be established as species. Specimens have occurred to 
TIle which seeln to in1ply this illea; but owing to a paucity of 
Inaterials, anu in S0111e caseR to an apparent affinity to described 
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species, I havo not ventured to specialise them. Thero was one 
well-Inarked individual of triangular contour, which was unfor
tunately lost after it had been outlined, and which, I have little 
doubt, was the Cytltere acuta of Jones; it was minute and ex
ceedingly globose, and had the ventral Iuargin almost straight, 

and its dorsal margin convex; its extreluities were acute and 
alike. 

Before closing my reluarks on the Permian Entomostraca, I 
cannot but express how greatly I mu indebted to Mr. T. Rupert 
Jones, for his valuable and ever-ready assistance during nly later 

researches on these fossils. lVlany of the corrections Iuade in 

this revise are due to his suggestion. And besides adding notes 
to the species, from the shell-liluestone described by me, he has 
kilHlly undertaken to revise his descriptions of those species 

peculiar to the upper liluestone, so that they may be printed 

along with this paper, and cOlnplete the list of Entomostraca be
longing to the Permian rocks of Durham. 

ENTO:UOSTRACA FROM THE UPPER PER:\IIAN LDIESTONE OF BYERS' 

QUARRY. BY T. RUPERT JONES, F.G.S. 

IN critically eXalllining, at the request of 1\1:1'. I(irkby, his col
lection of EJltO})WstJ'Clca, frol11 the shell-lilnestone of Tunstall 

IIill, Iny attention was necessarily re-drawn to nly figures and 

descriptions of PCl'll1ian Entomostraca, published in Professor 
I(ing's "l\lonograph of the Pennian Fossils of England" 

(Pal[Cont. Soc., 1840); and I find some points on which remarks 

and amendll1ents may bE~ advantageously made, especially as it 
appears desirable that the species there described should be again 
briefly noticed in the c01npletion of an account of the Permian 

Entonwstraca of Durham, for the Tynesiue Naturalists' Field 
Club. 

The forms described in the lllonograph as Dithyrocal'is Pel'mi
ana and D. gl!Jpta, have already Leen re-described by 1\11'. I(irkby 
and myself as ]{z'rkbya Penniana, in the preceding memoir. 

The generic and sub-generic characters of CythcJ'e and its sub

groups will be found 1110re especially in Illy " l\Ionograph of the 
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Cretaceous Elltomostraca of England," 1849; in that of the 

"Tertiary EntOlllostraca" (Palreont. Soc., 1856); and in lVIr. 

I(irkby's memoir preceding this notice. 
I find, on breaking up the r81Uailling fragments of magnesian 

liluestone (froln Byers' Quarry), with which Professor I(ing 
favoured 1ne in 184:7-8, and also by reference to my first draw
ings, that I have some additional materials of which I can make 

use with advantage in i1uproving and adding to my notices of 

the species; especially in rClllinJing me of those links of varia
tion which I regarded as existing within the lirnits of certain 

species, son1e of the typical forms of which I gave in 111y figures. 

In my fonner descriptions of these Entomostl'ClCa, I doubtfully 

placed SOl11e with Cythel'cis and Cythcrella. But I think it better 
to withdraw these provisional references, until we know some

thing more certain of the fossil species, and, in the meantime, I 
use the genus Cytllel'e in its fullest sense. The Bairdice, how
ever, are so characteristically featured, that we have seldom any 

difficulty in determining the individuals belonging to this sub

genus. 
By the kindness of Sir R. Griffith, I have been enabled to ex

amine, at my leisure, the specimen on which the species 
Bail'dia curta was determined by l\l'Coy. Mr. I(irkby has 

already noticed (p. 142) its characteristic features as contrasted 

with B. plebeia. 
I regret that it has not yet been in my power to conlpare the 

Carboniferous Entomostl'aca described by Count l\1:Unster with 

those before us. It is very desirable that we should have more 
than a few words of description, as the l11eans of comparison in 
determining the C. elongata. 

Dr. Richter having favoured me with a series of specirnens 
from Saalfeld, and also with some remarks on theln, I mu en
abled to correlate his figures with our own. 

CYTHEHE, Muller. 

1. C. MOURISIANA, Jones. PI. XI., figs. la, Ib, le. 

Cythere :.Jfol'l'isiana. J ones, in " I(ing's Monograph 
Perm. Foss.," p~ 61, pI. 18, figs. 2a, 2b, 2c. 

Carapace irregularly o1lo11g, convex, Sll100th; dorsal and 
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ventral borders straight, slightly incurved; extremities 
sub-acute, suddenly depressed; the anten'or slightly nar
rower than the posterior; dorsal aspect elongate oval, 
compressed at the ends; anterior sub-ovate. 

This was most probably a true Cytltel'e. 
From Byers' Quarry and Humbleton. Rare. 

2. C. ELONGATA, .iYIunster.(?) PI. XI., fig. 2. 
Cythere elongata, l\1unster. "Jahrbuch f. Min. 1836," 

p. 65, no. 19; Jones, in " I{ing's Monog. Perm. 
Foss.," p. 62, pI. 18, fig. 5. 

Car'apaoe bean-shaped, smooth, convex; dorsal and ventral 
borders slightly incurved at the middle; extremities 
rounded, the anterior more obliquely than the posterior. 

MUnster's description of C. elongata (from the Bergkalk of 
Regnitzlosau), is very succinct; but, as far it goes, is applicable 
to this species. A very similar form (Cytlwre proper) lives in 
the Mediterranean. 

A single specimen, imbedded in a fragment of magnesian 
limestone, . dredged up near the Dogger Bank. 

3. C. I{UTORGIANA, Jones. PI. XI., figs. 3a, 3b. Jones, in 
" King's Monog. Pernl. Foss.," p. 62, pI. 18, fig. 6. 

Carapace somewhat bean-shaped, or resembling a peach
stone, cQnvex; dorsal border elliptical; its contact mar
gin thickened and bearing traces of hinge; ventral sinu
ous; anterior extremity obliquely rounded; posterior acute. 

Fig. 3b represents a larger and relatively narrower individual 
than fig. 3a, which was the specimen figured in the" I\Ionog. 
Perm. Foss." This form of carapace is common among the 
group of Cythere proper. 

Not common at Byers' Quarry. 

4. C. GEINITZIANA Jones. PI. XI., figs. 4a, 4b, 4c. "I{ing's 
Monog. Perm. Foss.," p. 62, pI. 6, fig. 46; pI. 18, 
figs. 4a, 4b, 4c. 

Carapace elongate reniform, convex, snl0oth, slightly punc
tuated towards the anterior extremity; .roundedanteriorly, 
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bordered with a slight, narrow, raised rim, and sonlCW hat 
depressed; tapering and more convex posteriorly; ventral 
border sinuous; dm'sal elliptical, shelving dmvnwards pos ... 

teriorly to form a sub-acute angle with the ventral bor
der; dorsal aspect elongate ovate; anterior broadly ovate. 

From Humbleton. Very rare. 
Dr. Reuss's B rtiJ·(lt"a jrwnentwn (" Jahresb. Wetter. 184:8," p. 

68, fig. 8), is not unlike C. Geinitziana in outline. 

5. O. BIPLICATA, Jones. PI. XI., figs. 5a, 5b. 
Cythere (Cythel'eis?) b~)licata. J ones, in " King's 

1\1:onog. Perm. Foss.," p. 63, pI. 18, fig. 8. 
Carapace sub-ovate, convex, bearing two short, longitudinal 

rounded ridges, near the n1iddle of the valve; dorsal and 

ventral borders elliptical; anterior extrem,it.lJ rounded; 
posterior acute. 

Fig. 5b is a larger individual than the one figured in the 

"Monog. Penn. Foss." (fig. 5a), and exhibits a modified fonl1 

of the plication or slight superficial ridge. 

From Byers' Quarry. Rare. 

6. C. INORNATA, },£,Ooy. PI. XI., fig. 6. M'Ooy" 8yn. Ohar. 
Oarb. Foss.," p. 167, pI. 23, fig. 18. 

Oythere (Gytherella?) inol'nata. J ones, in "ICing's 
1\1:onog. Perm. Foss.," p. 63, plo 18, fig. 9. 

Oytherella inornata, Richter. "Zeitsch. Deut. Geo1. 
Ges.," voI. vii., p. 529, plo 26, figs. 6, 7. 

Oarapace nearly oblong, sub-reniforn1, slnooth, convex; doJ'
sal border elliptical; ventral almost straight; anterior ex
trem,ity obliquely rounded; posterior semicircular. 

From Byers' Quarry. Rare. 
Dr. Richter has spechnens of this species fron1 the Zechstein 

of the Saalfeld district. 

7. C. NUCIFOR1\lIS, Jones. PI. XL, figs. 7a, 7b, 7c. 
Oytltere (Oytherella?) nuciformis. J ones, in " I{.ing's 

1\1:onog. Perm. Foss.," p. G4, pI. 18, figs . lla, 

llb, lIe. 
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Oythe7"ella nuciformis, Reuss. "Jahresb. Wetter. 
Geo. 1854," p. 68, fig. 9. 

Oytherella nucij01"7nis, Richter. "Zeitsch. Deut. 
GeoI. Ges." vol. vii., p. 529, pI. 26, figs. 8, 9. 

Om"apace oblong-oval, smooth, convex; dorsal and ventral 

borders elliptical; extremities rounded; anterior depressed , 

rather narrower than the posterior; dorsal aspect com
pressed, ovate; ante}'io1' oval. 

From Byers' Quarry. Rather rare. 
Professor Reuss and Dr. Richter have lllet vvith this species 

in the German Zechstein. 
This little species has a somewhat similar form to that of 

CZltlle}'ella lIJuenstel'i (Roerncr sp.) of the Chalk and the Tertiary 
beds. See" Jones' Monog. Tert. Entom.," p. 56. Fornls of 
carapace not very dissimilar to O. inornat~ and a. nuciformis oc
cur with other O!JtheJ'es in the carboniferous lilllcstone of ICil

bride, near Glasgow. 

8. C. (Bairdia) PLEBEIA,* Reuss. PI. XI., fig. 8. 
Oythel'e (Bairdia) curta, Jones (not M'Coy), in 

" ICing's Monog. Perm. Foss," p. 61. 
Bail'dia plebeia, Reuss. "Jahresb. Wetter. Gesell. 

1854," p. 67, fig. 5a, 50. 
Oytlwre (Bai1Ylia) plebeia,. ICirkby. See above, p. 141. 

The specimen here figured is from Byers' Quarry, and has 
its carapace well preserved. It presents the usual form of the 

typical B. plebeia, with its well rounded alltero-ventl'al border. 

It was not figured in the" Monog. Penn. Foss." 
Specimens of Bairdim (B. plebeia and its varieties) are not 

uncommon at IImnbleton and Dyers' Qnarry; but at the latter 
place, especially, they are very imperfectly preserved. 

9. C. (Bairdia) PLEBEIA, Reuss. Var. BREVICAUDA. PI. XI., figs. 
9a, gb, 9c. 

* Dr. Richter h:ts figured and described some varieties of B. plebeia (" Zeitsch. ,Deut. 

Goo1. Ges.," vo1. vii., pI. 26, figs. 10-15), under the name of Bairdla drupacea, B . Geinitzi
ana, and B. curta. Dr. IUchter himself has determined that the two former are varietie .. 
of the last, which is the synonym for B. plebeia, and which we now wish to withdra,v. 

VOL. IV. PT. lI. v 
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Oytlzere (Bairdia) curta. Jones, in "I{jng's Monog. 

Perm. Foss.," p. 61, pl. 18, figs. 3a, 3b, 3c. (Not 

Bairdia cw·ta, M'Coy.) 
Carapace sub-triangular, convex, smooth, sometimes faintly 

punctate; dorsal border arched; ventral sinuous; anterior 

extJ'cmity produced, rounded on its ventral half, slightly 

sinuous dorsally; posterior broadly angular, its angle 
nearly equal and median; dorsal aspect narrow, acute, 
oval; anterior compressed, oval. 

This form agrees with B. plebeia, var. caudata, in the curved 
cultrate border of the anterior ventral region, so characteristic of 
the species; but it presents a strong contrast to the above-men
tioned variety, in its being curtailed posteriorly. 

10. C. (Bainlia) PLEnEIA, Reuss. Var. RHOMBICA. PI. XI., figs. 
10, 1], 12a, 12b. 

We have here a variety of B. plebeia, in which the long 
anterior dorsal slope, the obtuse and nearly equal-angled pos

terior extremity, and the nearly straight ventral margin, passing 

into the broad but not prolllinent hatchet-edge of the front 
ventral region, give a rigid and near rhOlnboidal aspect to the 
carapace. This, at least, is the chief feature in fig. 10, and figs. 
11 and 12 are placed with it, as differing but little fro111 it ex
cept in size. 

11. C. (Bail'dia) PLEBEIA, Reuss. Var. GRANDIS. PI. XI., figs. 
IBa, 13b. 

Cythere (Bairdia) curta, Jones, in "I(ing's Monog. 

Perm. Foss.," p. 64, pl. 17, figs. 21, 22. (Not 
Bairdia cU1'ta, M'Coy.) 

.A single cast (from Hlunbleton), indicates a Bail'dia of twice 
the si~e of the COllllnon spccinlells; uut it offers nothing but its 
greater size to distinguish it from the smaller forms. It is 
Hot very dissilnilar to B. affillis, 1\101'1'is, "Stl'zelecki's Phys. 
Descript. New South Wales, &0." p. 291, pI. 18, fig. 10. 

12. C. (Bairdia) A7IIPLA, Reuss. PI. XI., figs. 14a, 14b, 14c. 
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Bairdia amp la, Reuss. "Jahresb. Wetter. Ges. 
1854," p. 68, figs. 7 a, 7b. 

Cnrapace irregularly ovate, showing but little of the trian
gularity of the Bairdim; dorsal margin rounded; ventral 

slightly sinuous; extremities obtusely angular. The 
plumpness and large size of the carapace well deserve the 

name adopted by Dr. Renss for this species. 
It occurs at Byers' Quarry. It has been collected by Mr. 

I(irkby from the magnesian limestone of Hanlpole, Yorkshire. 

Professor Renss had it fr01n the Zechstein of the Wettm'au. 

13. C. (Bai1'dia) GRACILIS, M' Coy (?). PI. XI., fig. 15. 
Bairdia gracil£s, M'Coy. "Syn. Char. Carbo Foss.," 

p. 164, pt 23, fig. 7. 
Bairdia gracilis, J ones, in "I(ing's Monog. Pel'lu. 

Foss.," p. 63, pI. 18, fig. 7. 

Bai1'dia grac£lis, Reuss. "Jahresb. Wetter. Ges. 
1854," p. 65, fig. 2a, 2b. 

Bairdia g1'acilis, Richter. "Zeitschrift Deut. Geol. 

Ges.," voI. vii., p. 530, pI. 26, figs. 16, 17. 
A cast (fr0111 Dyers' Quarry), much worn, of a carapace nearly 

allied to B. plebeia, but very n1uch narrower; probably Professor 
M'Coy's B. gracilis. 

A form like this has been found in the German Zcchstein by 
Professor Reuss and Dr. Richter. 

14. C. (Bairdia?) ACUTA, Jones. PI. XI., fig. 16. 

Cythere (Bairdia ?) acuta. J ones, in "I(ing's l\1:onog. 
Perm. Foss.," p. 63, plo 18, fig. 10. 

Carapace sub-triangular, smooth, convex; dorsal border 

rounded, produced; ventral nearly straight; extremities 

acute. 
From Byers' Quarry. Not very rare. 

Mr. I(irkby believes that he has met with this species at 

Tunstall Hill. 

We add a table of Permian Entomostraca, in which are 111-

cluded those species not found in England; the latter are reduced 
t.o the nomenclatorial system adopted in the preceding papers. 
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NAl\lES OF GENUS, SPECIES, &c. 

I{i l'ltbya P{'}'JJl la }la, J ones ....................................... . 
--------, var. 1. gll/pta., Jones .................... . 

, yar. 2. RoessleJ'i, Reuss .................. . 
---.-----, var. 3. ilifJldcria }la, J ones .............. .. 

-----, var. 4. stictrl, Kcyscrling' ................ . 
--------, var. 5. SCliJ'Cllltii" Keyserling- ......... .. 

, var. G • . fJl'llpta~ Keyserling ............... . 
Cl/thcrc? ')'ccta, Kp)'sC'l'ling ....................................... . 
CytlwJ'c J.1Iol'}'isiall{[, J ones ...................................... .. 

--- clongata, l\1.iinster ........................................ . 

--- KutoJ'giana, J ones ............ ............................ . 
--- bijJZicata, J ones ............................................ . 
--- Geinit::ialla, Jones ....................................... . 

--- illO}'nata, l\l'Coy .......................................... . 

--- nucifol',u~is, J ones ......................................... . 
--- Sub-l'cnijoJ'mis, IGrkby ................................... . 
--- a1JljJutata, ICirkby ......................................... . 
--- T!/J'onica, Jones ............................................ . 
--- bitubcl'cuZata, Reuss ..................................... . 
--- RichtcJ'irllla, Jones ....................................... . 
--- P!JJ'J'1i(e, Eieh,vald ........................................ . 
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Like a LepeJ'dit ia in shape. 
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') the Dogger Bank. o.lJth. elongata was first described by Count 
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Cyt7au'c? C!lclas, Keysp-rling .................................... . 

C!lt1wJ'e (C!ltlicJ'idcis) J(}71e.~ialla, Kirkby ................... . 
jl'U1JWntl.l'lJl., Reuss .................... . 

C!ltlwJ'e (Ba i nlia) plcbcia, Reuss .............................. . 
---------, var. 1. c(llldata, Kirkby ........ .. 

, vaI'. 2. a1n?JgdaUna, KiI'kby ..... . 
----.----, var. 3. dOJl,fI({t({, Kirkby ......... . 
--------, vaI'. 4. JYcpt1.tni, Kirkby ........ .. 

, var. 5. RCllssiana, Kil'kby ..... .. 
, var. G. 1.·cntl'icosa, Kirkby ..... .. 
, vaI'. 7. bl'cvicauda, J ones ...... .. 

----.----, vaI'. 8. 'J'lwUlbica, J ones ........ .. 
, var. !). g),{(lldis, Jones ........... .. 
, var. 10. d1'1lpaCea, Richter ..... . 

C?Jtlwre (Bai1'dia) a1npl{~, Reitss .......................... · ..... . 
-------- g'l'acilis, l\1'Coy .............................. . 
----.---- acuta" Jones ............. ..... ............... . 
----.---- 8cliauJ'otlliaua, Kirkby ................... . 
-------- I(in,qii, Reuss ................................ . 
----~--- ---- ', var. COJJljJJ'c,Ii.'5a, Kirkby ........ .. 
-------- BC),Jlicicw·ds, Kirkby ....................... . 
----·----1'lwmboidca, Kirkby ........................ . 
----.---- 1nuqJ'onata, Reuss ........................... . 
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t-3 
::rl 
t?j 

r.a 
~ 
t?j 
t"1 
t"1 
I 

t"1 
~ 
!;;I 
~ 

t=.l 
en 
t-3 
o 
Z 
t::j 

o 
t::j 

!j 
c:l 
@ 
>-
~ 

~ 

OJ 
C)l 



166 ON PERl\IIAN ENTO~IOSTnACA FnOM 

APPE:NDIX. 

To complete our account of Permian Entomostl'aca, figs. 17-
25 are added, as illustrative of species either new or requiring 

further illustration. 

1. CY'fHERE (Bairdia) PLEBEIA, Renss. Var. cAuDATA,I(irkby. 
PI. XI., figs. 17, 18a-18e. 

In this variety (see Mr. I(il'kby's description, p. 141) the 

posterior extremity (the lowest end in the figures) is drawn out 
into a sharp, upturned point. It is strikingly contrasted with 

the short-angled hinder extremity in varieties illustrated by figs. 
9 and 10, and also with the tapering, but obtuse angle of this 
extremity in fig. 8. The anterior hatchet-shaped or cheese-knife

like border is broadly developed also in figs. 17 and IBa, even 
more so than in any of the figures in plate IX. These two 
specimens are selected frOln a series forwarded to me by Mr. 
Kil'kby, and collected by him at Tunstall Hill, near Sunderland. 

2. C. (Bairdia) AMPLA, Reuss. PI. XI., figs. 19a-19f. 
The specimen here figured is far more perfect than that shown 

in fig. 14. This broad, thick, and symmetrical carapace, with its 
obtuse and almost equal extremities, reminds us, like the other 
Bairdia, of the Scytbian bow in its outline. This specimen was 
collected by Mr. I(il'kby from the magnesian limestone of Haln
pole, in Yorkshire. It exhibits traces of surface-ornament in 

the form of minute punctation (:fig. 17j). 

3. C. TYRONICA, spec. nov. PI. XI., :figs. 20a.-20b. 

Cythere? inornata, M'Coy. I(ing and Jones, "Journ. 
GeoI. Soc., Dublin," voI. vii., p. 69, note and p. 
78; pI. 1, :fig. 13. 

I have seen only two single valves of this EntOlllostracan. They 
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were found by Professor VV. King, at Tullyconnel, near Artrca, 
county Tyrone, Ireland, and were forwarded by hinl to nle for 
examination; and sketches of thmn, with my renlarks, were pub
lished in Professor l{jng's paper on Irish Pennian Fossils in the 
"Journal of the Geological Society of Dublin," vol. vii., 1856. 

The specimens indicate a sOlnewhat almond-shaped carapace, 

nearly straight on the ventral, and obliquely arched on the 

opposite border, tapering somewhat anteriorly, and fuller and 
rounder behind. In shape it approaches C. inornata, M' Coy 
(a Carboniferous species, to which sonle Permian individuals have 

been referred, see p. 170), but it is proportionably narrower, and 

of much greater size. Specific differences are difficult to be 
satisfactorily recognised in the very similarly shaped carapaccs 
of Cytheres of this type, especially in the fossil state; nevertheless, 

for the sake of registering this Irish Permian form, I propose to 
term it Cythere Tyronica. 

4. C. Rrc HTERIANA, spec. novo PI. XI., figs. 21a-21c. 

The specimen here figured (from the Zechstein of I(oenitz) 
was placed in, lUY hands SOlue years ago by Professor lung, and 
I take this opportunity of describing it. 

Carapace bean-shaped, convex, compressed anteriorly, flat
tened above and below, smooth, punctate; rounded at the 
ends; anterior rather narrower than the posterior ex

tremity, and less symluetrically outlined; back faintly 

arched; ventral border gently sinuate. Valves margined, 
except along the hinge-line, with a very narrow flattened 
rim, strongest round the ends. In profile the carapace 
is acutely ovate or lanceolate; in cross section, sub-quad
rate. 

This is a well 111arked species; and I dedicate it with 111llCh 

pleasure to IUy obliging friend Dr. Richter, of Saalfeld, who has 
adJed considerably to our know ledge of palmozoic fossils . 

5. C. AMPUTATA, ]{irkby. PI. XI., figs. 22a- 22d. 

This species is' described in full by Mr. I(irkby, at p. 155. 

The figures here given do not essentially differ fro111 those given 
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in p1ate X., but define more c1ear1y the features of the anterior 

extremity with its c0111pressed edge, and the dorsal surface with 
its hinge-line. 'Ve n1ust re111el11ber that it is only a cast that 
we have before us; 1\11'. I(irkby has col1ected several speci111ens 
of casts with portions of the valves attacheu, anu these remind 

us that possib1y the profile of the carapace itself differs son1e
,vhat f1'0111 that of the cast, especial1y as regards the attenuated 

margIns. 

6. C. SUB-RENIFORrtns, I(z'l'kby. PI. XI., figs. 23a-23d. 
These figures arc intended l110re especial1y to define with 

accuracy the dorsal overlap in this interesting species. (Sce 

p. 155.) 

7. C. JO~ESIA~A, 1{irl.:by. PI. XI., figs. 24a-24d, and 25a-
25d. 

Here also the artist has giyen his best attention to the careful 

delineation of the features shown in the hinge-line of this species, 
and its smaller variety. (See p 153.) 

EXPLANATION OF PLATE VIII. 

Excepting figs. le, 2e, 5e, 5}, 8b, ga, and gb, the figures are magnified 25 diame
ters. The specimens are from Tunstall Hill, excepting figs. 6-9. 

F ig. la Kirkbya Pe1'miana, J ones: left valve. 
Ib 

" " 
lateral contour, dorsal aspect. 

le 
" " 

reticulation around the oval spot, magnified 50 
diameters. 

Id 
" " 

lateral contour, ventral aspect. 
le " " 

lateral contour, end-view. 
2a 

" " 
right valve. 

2b 
" " 

right valve, dorsal aspect. 
2c 

" " 
oval spot and reticulation, magnified 50 diameters. 

2d 
" " right valve, ventral aspect. 

2e 
" " 

right valve, lateral contour, end-,~iew. 
3 

" " right Yalve, inner Ilspect. 
4 

" " 
var. g(1Jpta, Joncs: right val\Te. 

5a 
" " right valve. 
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Fig. 5b J(irkbyu Perm-iana, perfect carapace, dorsal aspect. 

5e " " perfect carapac~ ventral aspect. 
5d 

5e 
5j 
6a 

60 
7 

Ba 
8b 

!la 
90 

" " 

" 
" " 
" " 

" " 
" " 

." " 
" " 

" 
" " 

perfect carapace, end-view, showing the mode of 
overlap. 

reticulation, magnified 50 diameters. 
oval spot, magnified 50 diameters. 
left valve, not well presenTed. From Byers' 

Quarry. 
left valve, edge-view. 
var. glypta: right valve. From Byers' Quarry. 
var. Richtel'ial'la, Jones: left valve. From Saalfelrl. 
var. Ricltteriana: part of surface with punctated 

ridge and oval spot, magnified 50 diameters. 
var. Roessleri, Reuss: right valve.} Copied from 
edge-view Reuss's plate. 

EXPLANATION OF PLATE IX. 
Fig. 1 ........................ Bairdia plebeia, Reuss: right valve, magnified 23 

diameters. 
2 .••.•..•..•..... , •..•... B. plebeia: left valve of another form, magnified 23 

diameters. 
2a ..•.•.............. .• Lateral contour, with contact-line of ventral margins. 
4 & 4a ..•.....•.•...•..• B. plebeia, var. elongata: magnified 23 diameters. 
3 & 3a .•• .•• .... ••.••••• B. plebeia, var. ventricosa: right valve, magnified 28 

diameters. 
5 & 5a .••..•.••..• .••.•• B. plebeia, var • . Neptzmi: left valve, :magnified 25 

diameters. 
6 & 6a ..•.•••••.••..•..• B. plebeiu, var. Reussiana: right valve, magnified 26 

diameters. 
9, 9a, 10, 12, & 12a, B. plebeia, var. caudata: right valv'e, magnified 28 

diameters. 
11 & Ha ............... B. plebeia, var. amygdalina: left valve, magnified 28 

diameters. 
8 & 8a ............... •• Bairdia, Kingii, Reuss: right valve, magnified 34 

diameters. 
7 & 7 a ...... .......... .. B. Kingii, var. compressa: right valve, magnified 25 

diameters. 

13 & 13a .......... .. ... Cythere subreniformis, Kirkby: right valve, magnified 
40 diameters. 

14 & 14a ... ............ Bail'dia Schaul'othiana, Kirkby: left valve, magnified 
28 diameters. 

15 & 15a ............... Bailylia Be1'1dciensis, Kirkby: right valve, magnified 
33 diameters. 

All from the shell-limestone of Tunstall Hill. 

VOL. IV. PT. lI . 
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EXPLANATION OF PLATE X. 
Fi:;. 1. ....... Cythere (C.lJthel'ideis) Jonesiana, Kirkby: right valve, magnified 30 

diameters. 

2 ........ C. Jonesiana: a less elongate form, right valve, magnified 30 
diameters. 

2a ...... C. Junesiana: lateral contour. 

3 & 3a Bail'dia 1'lwmboidea, Kirkby: right valve, magnified 26 diameters. 
4 & 4a Cythere amputata, Kirkby: cast of left valve, magnified 38 diameters, 

figured with the ventral border upwards. 

5 ..... ... K:i1'kbya Pe1'Jniana, Jones: right valve, having a smooth surface 
magnified 26 diameters. 

6 & 8 ... K. Permiana: right and left valves, showing a 
7 ........ K. Penniana: left valve of a specimen, showing the reticulation of 

surface, magnified 30 diameters. 

9 ........ K. Pm'miana: left valve of a young specimen, magnified 38 
diameters. 

10 & 11 K. Permiana: ventral aspects of two specimens, magnified. 

12 ...... K. Permiana: dorsal aspect, magnified. 
13 ...... K. Permiana: interior of right valve, magnified. 

All from the shell-limestone of Tunstall Hill. 

EXPLANATION OF PLATE XI. 

All the figures are magnified 25 diameters, excepting fig. 19j. 

Fig. la, C.Jthere jJIorrisiana, Jones: right valve-lb, edge-view; le, end-view of 

carapace. 
2, Cythere Elongata, l\Hinster: right valve. 

3a, Cythel'e Kutor.qiana, Jones: showing cast of the left valve, and eoges of 

the right; 3b, larger specimen, showing cast of the right valve, and 
edges of the left. 

4a, Cythere Geinitziana, Jones: left valve-4b, profile; 4c, end-view. 

5a, Cythere biplicata, Jones: showing cast of the right valY-e, and the edg-cs 
of the left; 5b, a larger specimen, with the plication modified; left 

valve. 
6, C.lJthere inornata, l\I'Coy: left valve. 
7a, C!fthere nucijormis, Jones : right valve-7b, edge-view of carapace; 7c, 

end-view. 
8, c.1jt1zere (Bail'dia) plebeia, Reuss: right valve. 
9a, bl'eviccmda, Jones: gb, profile of carapace; gc, cnd-

view. 
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Fig. 10, C!Jthel'e (Bail'dia) vaI'. 1'hombica, Jones: left valve. ' 11, Inside of the 
right valve of another specimen. 

12a, plebeia, Reuss: vnr. small imlividnal, or dimiuuth'e 
rhombical form; left valve-12b, edge-view. 

13a, ----------- VUI'. gl'andis, Jones: right valve cast-13b, 
edge-view. 

14a, Cytltere (Bail'dia) a'l7lpla, Reuss: showing cast of the right valve, and 

edge of the left-14b, euge-view-l4c, end-view. 

15, Cythere (Bairdia) gracilis, l\I'Uoy: cast, showing the outiine of the 
right-valve. 

16, Cythe1'e (Bai1'dia) acuta, Jones: left valve. 

17, Cythel'e (Bairdi(f,) plebeia, Reuss., var. c(tudata, Kirkby: right \Talve, 

Sunderland. 18a, another specimen, left valve-18b, profile-l8c, 
enll-view. 

19a, Cythere (Bail ldia) ampla, Reuss: closed carapace, with dght valve UP'"' 

wards, Yorkshire-19b, the same, left vah·e upwards-19c, ventral 

aspect-19cl, dorsal aspect-1ge, end-view-19f, punctation, mag

nified 50 diam. 

20a, Cythere Tyronica, Jones: right valve, Ireland-20b, profile. 

21a, Cytlw1'e Richtel'iana, Joncs: left vah'e, Germany-21b, profile-21c, 

end-view. 
22(t, C,lJtlzere alnlJlltata, Kil'kby: cast of carapace, with left valve upwards, 

Sunderland-22b, ventral aspect-22c, dorsal aspect-22d, anteriol' 

aspect. 

23a, Cytlzel'e subrenif01'mis, Kil'kby: carapace, with right valve upwards, 
Sunderland-23b, ventral aspect-23c, dorsal aspect-23d, end-view. 

24a, Cytliere Jonesiana, Kirkby: carapace, with right valve upwards, Sun

derland-24b, ventral aspect-2 Llc, dor al aspect-24d, end-view. 

25a, smaller variety; carapace, with right valve 
upwards, Sunderland-25b, ventral asplct-25c, dorsal aspect-
25d, end-view: 
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