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Fourth Report on tlie Structure a,id Classification of tlte Fossil 
C1~ustacea. By HENRY WoonwARDJ F.G.S., F.Z.S., of tlie British 
M useitr1i. 

(PLATE II.) 

DuRING the past year no new Silut .. ian fo1"1ns of Crustacea ha,e come unde1" 
my notice, save the series which I had the pleasut"e to exhibit at Dt1ndee. 
Of these, belongi11g to the Order Merostomata, the f ollo,,,ing have bce11 
fully desc1 .. ibed and figured :-

et. EuRYPTERIDlE*. 

l Eii1--ypte, .. its ( Pte, .. ygotits) pilnctatits, Sa.lte1', sp. 
2. -- .sco,pioicles, S]). no,. 
3. -- obes-its, sp. nov. 
4. Pte1·ygotits 1·ct1iice_iJs, sp. nov. . 

b. LIMULID..Et. 

Neoli111.itlits fc1lcc1t-ils, sp. et gen. nov. 

Perha1)s the most inte1 .. esting point which I ha-ve been able to deter1nine 
in connexion with these U1)per-Silu1 .. ian fo1·ms is the occurrence of gill-plates 
in Pte1 .. y9otus in precisely the same relati,e l)osition as we fincl they ocCUilY 
in Liniultts at the p1"esent day, b11t differing in fo1·1n. These leaf-like 
b1·anchire occur in rows, and still exhibit thei1" hig·hly vasct1lar structu1"e, and 
indicate by their aspect in the fossil state their extreme tcnuity. 

It is very inte1"esting· to me, and I ca1111ot bt1t oelieve that it will a.lso in­
terest othe1"s wo1"king at the I1ive1·teu?·(ttct, to find the nl1mber of points which 
Pte1~.7;gotiis possesses in con1mon with the Sco,1Jio1iiclce among the A1·ctcll,1i2:cla. 

If the organs called '' c.onibs, ' which a1"c attached to the fi1·st tlio1·ctcic seg­
ment of Sco1--1Jio, be 1·udimcnta1"y gills, 1iot 1.ulzolly c,bo1·tecl, we have a·uothe1· 
point of analogy g·ained between the two :t. 

That rudimentary gills existed in Pte,·ygotits at the bo1"der of the segments, 
and in that IJosition in which the pttlmonary sacs in Sco11Jio are found, I 
ha,e evidence l)oth from the Devonian and Sillu"ian s1)ecies. 

The position also of the ova1i.es in Pterygotus and Sco11_J1·0 is the same, 
though in the forme1" the opening to the sacs is double, as in Li11i.itlus and 
othe1" Crustacea, whereas in Sco;pio it is e.-1}te1·1ictlly central as in Insects. A 
bilobed plate conceals the ape1"tU1"es in both forms. ltf y co11clt1sion is that 
there is good g·round fo1" assuming that Pte, .. y.r;otits rep1·esented, in Palreozoic 
time, the aqt1atic condition of Sco,pio, just as the aquatic larvre of L·ibellitlct 
represent to day the i11ict90 of a futm"e season. 

I have lately 1 .. ecei"Ved specimens from the Carboniferol1s shales of Carlt1ke 
of a new fo1"m of Cr11stace~11 allied to OJ;clits. I was at fi.1,st doubtful whe­
ther the C,11clus rciclictlis of lf. de Koninck, from Belgium, really represented 
the Ag1iostus 1·ctclictli.'3 of P1 .. of. Philli1)s, from the Ca1 .. boniferous Limestone of 
Bolland, Yorkshu"e. I have fo1·t11nat~ly been able to see and exan1ine the 
original specimen of C1;clits rctclictlis of De Koninck, ancl fincl that it does ag·1 .. ee 
with the figtu"e in Phi11ips's ' Geology of Y 01'kshire' (vol. ii. t. 22. fig. 25) ; 
but it enti1"ely disagrees with M. de Koninck's magnified figure. I have 
therefore redi .. a,v11 the Belg·ian form, and propose to figure it by the side 
of the 11ew B1 .. itish form from Carl11ke. (See Plate II. figs. 1 & 2.) 

* See Qua1·t. J ou1·11. Geol. Soc. 1868, vol. xxiv. pp. 289-294, 1)1s. 9 & 10. 
t See Geol. 1\1:ag. 1868, vol. v. 1), I, pl. 1. figs. 1 & le,. 
t I am p1·epa1·ing injections of 1~ecent s1)ecin1en .. of Sco1'Pio i11 the ho1)e of bei11g able to 

rle1nonst.rate thi point ce1~tainly. 
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ON THE STRUC'l,URE AND CLASSIFICATION OF THE FOSSIL CRUSTACEA. i3 

Cyclus 'l"aclialis (Pl. II. fig. 1) is an elegant little shield-shaped buckler 
5 lines long by 4 in breadth; its gene1--al form is hemisphe1 .. ical, with a 
na1 .. 1"ow smooth border; the shield is divided down its centre by a raised 
longitudinal ridge, from which ra.diate seven diverging ribs whose roun<led 
ends 1 .. each the lateral and posterior border. 

The anterio1' cephalic portion occupies abot1t a quarter of the entire shield, 
and is ornamented by the spreading out of the raised central ridge, and by 
two subcentral rounded prominences which correspond in position to eye­
spotR, but a1"e not facetted. The ribs are ornamented each with from three 
to five tl1be1·cles irregltlarly disposed over their surface. 

The new form of Gyclus (Pl. II. fig. 2) discovered by Dr. Rankine of 
Carluke, in the Carboniferous shales of that place, is most remarkable in 
a.p1)ea1 .. ance, and certainly fa1· mo1·e like a parasitical Crustacean than the 
Cyclus 1 .. adictlis, which certainly seems to have been furnished with a hard 
calca1 .. eous test. A comparison of the two, however, leaves no doubt in my 
mind iii referring them both to one g·enus. 

The shield is about 4 lines in diamete1", and conveys the idea of an ex-
• t1·emel)r thin test flattened out on the soft shale by pressure. The eye-spots 
occu1)Y the same relative position as in 0. radialis ; but the diviRions which 
1·epresent the costre a1·e six, not seven in nl1m ber in this species, and these 
anastomose together on the lateral border, and diverge, not fi·om a median 
raised 1·idge, but a broad V -shaped ce.nt1·al area. One is reminded by this 
Crustacean of the appeara.nce of A1·gitlus, BoJJyrits, and other recent parasitic 
forms, and also of· the disk-shaped Disc1·nocaris, from which it differs, how­
e,rer, in the prominent eyes and costated shield. 

For this new s1)ecies (Plate II. fig. 2) I propose the name of Gyclus Rctn-
i,.i1ii, after its discoverer. • 

In describing Cyclus 1·ctclictlis, M. de Koninck obse1·ves :-
'' There is no dot1bt this animal should be ranged with the C1·ustacea, 

and in Milne-Edwards's order Trilobita abnormalia and battoidea, near to 
• AgiJiostus.'' 

M. de Koninck also thinks it p1·obable that the body of Cyclus was soft and 
,·ery contractile, that it was a parasite, and that the two tubercles which 
we have called the eyes really covered those organs-and, further, that the 
ribbecl borde1' protected the feet when the animal was in repose. 

We mt1st differ from M. cle Koninck in referring this form to the Trilobita. 
If truly an adult, it must be placed near to Apus with the other shield­
l)ea1·i11g Phyllopoda; if a larval form, it may have been the ea1·ly stage of 
P1--estw1:cliia 01 .. some other of the Coal-measures Li1nitl1.·czce. Nor do we thjnk 

• it in the least probable that the shield of Cyclits 1·adicilis was flexible or con­
t1 .. actile, its 01·ig~i11al seg·ments being completely soldered together into one 

• piece. 
Hermann von Meyer has fig~ured a small Crustacean head-shield llnder the 

name of Halicy,1ie agnota, and a second species, H. laxa*, from the llus­
chelkalk of Rottweil in Germany. Goldfuss originally fig·m .. ed it as an 
Ole1iits ( 0. serotinus) ; afterwa1 .. ds it was 1·eferred to Liniulits by Mi.inster 
(Beit1·age, 1841, Bd. i. t. v. f. 1). To both these conclusions l\feyer demurs,­
to Li1niilus because no eyes are visible, and to the Trilobita because none are 
found older than the Carboniferous. 

The form of this head-shield is extremely like that of Ag1iostits; but the 
Ay,iostillce a1·e confi11ed to the Lower SilU1 .. ian strata, between ,,1hich and the 

1868. 
* s~e Palroo11tographica, 18-!7, vol. i. p. 134. 
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Trias are the long intervening series of Upper Silu1ian, Devonian, Carboni­
ferous, and Permian formations. I consider this form may more properly 
be placed with Bu1iocles, He11iias1Jis, &c. among the aberrant forrns of the 
Li11iulidce, of which it may possibly have been a larval state. 

Among the Secondary forms of Crustacea I have described the following 
f1,om B1"itish specimens during the past year. 

Pctli,nu1,i1ict lo1igipes. Lowe1, Lias, Lyme. (Geol. Mag. 1868, vol. v. 
p. 260, pl. 14. fig. 5.) 

Pseudoglypliea gra1iclis. Lower Lias, Weston. (Ibid. p. 353, pl. 17. fig. 1 .. ) 
Glypliect rost1·atct. Lowe1" Lias, Weston. (Ibid. p. 354, pl, 17. fig. 2.) 
-- Heeri. Lower Lias, Lyme Regis. (Ibid. p. 355, pl. 17. fig. 3.) 
-- To11iesii. Lower Lias, Welford Hill, Stratford-on-Avon. (Ibid. 

p. 356, pl. 17. fig·. 4.) 

I have now to notice another species, of the genus Pe1iceus of Fab11.cil1S, 
f1'om the Lowe1 .. Lias, N 01,thampton. This is a remarkably pe1,sistent fo1,m; 
a11d the genus is actt1ally found now living in the liediterranean, if Dr. 
01)1)el's determinatio11 be correct, which I feel little doubt in endo1 .. sing·. 

This handsome Crustacean (see Plate II. fig. 3) was not less than 9i 
inches in length when measUI"ed along the dorsal line, the carapace being 
abol1t 3 i11ches, a11d the abdomen 6f ; the rostrum was very strongly se1"rated 
as in the Palce1Jio1iiclce, bt1t the serrations have been abraded in the fossil. 
This form most nearly resembles in size and appearance the Pe1iceits speciosiis 
of Miinste1", bt1t differs slightly in the form of the border of the abdominal 
segments, and also in the direction of the st1'ong and deeply forked sulcus 
.wliich ma1"ks each side of the latero-anterio1,. portion of the carapace 11ear 
the base of the g·reat antennoo. The surface of the ca1 .. apace and segme11ts 
was hig·bly enamelled, some portions of which may still be observed in tl1e 
fossil. I have named it Pe1iceus Slict1pii, afte1, Mr. Samuel Sharp, F.G.S., who 
is the discovere1" of the fossil. 

Of the .Cretaceous Crustacea two have been noticecl b)r me, viz. a new 
Cir1"i1)ede from the Norwich Chalk, Pyrgo111a c1~etctcect (Geol. Mag. vol. v. 1868, 
]). 258, pl. 14. figs. 1 & 2), and Nec1·oca1~ci1ius t,,.ica,9 i1icttus, f1 .. om the Galtlt 
of Folkestone (ibid. p. 259, pl. 14. fig. 4). 

I am now enabled to adcl two new species of a family not hithe1 .. to before 
11oticed in a fossil state in B1·itain, the family of the Tlzc,l<tssi1iicla3. 

This curiot1s g1"ou1) contains several genera and species. Those of which 
"'"e k11ow the habits, bur1"ow in the sa11d, which they readily excavate ,vith 
thei1 .. feet. 

Although f1 .. eql1ently found fossil, especially in the Upper Chalk of Maes­
t1·icht, of France, ancl Bohemia, we rarely see atrace of thei1 .. bodies. Even 
in dredging, the llst1al thing is to find the t"\"\70 fore claws only in the d1~edge 
(if any pa1 .. t of them is taken at all). In the fossil state it is to be also 
.antici1)ated that their occurrence would be rare, as the integt1ment of their 
.. bodies (like that ot' the He1 .. mit-Crab and others which concea,l themselves 
in foreign substances) is extremely thin, a11cl often soft. I may con1pare 
the diffe1 .. ence of their test to that which exists between a lady's hand encased 
f1 .. om infancy in a kid glove, ancl the hand of a savage who uses his digits 
constantly for delving in the grou11d after roots. In the one, the cove1mg 
memb1·ane is thin a11d soft; jn tl10 other, harcl ~1nd ho1·ny. One might even 
go ft11 .. tber ancl in1agjne (l)y 1~epe~tecl cxcl11sio11 from t1se) the nails would 
bd no lo11ger dovelo1)ed; ccrtainl) 1 they nre leRs JJowe1·ful as offensive weapons. 
This is p1'"ecisely what we find docs tnkc place in the bu1~1'owi11g Crustacea; 
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the hard and shelly epimeral pieces of the body-segments are not properly 
developed ( as they are in the common lobster and other active swimming 
long-tailed forrr1s), and the lobes of the tail are in like manner rudimentary. 
Such changes I cannot but conceive to have been the result of long habit, 
arising from the disuse of the 01 .. gans of a part of the body, causing first their 
gradual reduction in size, and :finally resulti11g in their abortion. The 
two new species of Thalassi1iiclce I have to notice belong to the genus 
Octll1:ct1iassct, hitherto characteristic of the Maestricht Chalk, and found also 
living in ou1 .. o,vn seas. We are now able to take it back to the Lower 
Greensand on the one hand, and link together the C1 .. etaceot1s and Recent 
periods by a species in the Eocene beds of Hempstead, Isle of Wight. I have 
named the fu·st Oallia;ictssa Neoco11iiensis, f1 .. om the Greensand, Colin Glen, 
Belfast (Pl. II. fig. 5), and the second Callia1iassa Batei (after Mr. C. Spence 
Bate), from Hempstead Upper Marine se1ies, Isle of Wight. (Plate IT. fig. 4.) 

This is a genus ,vhich should be looked out fo1' by collectors of Upper­
Chalk fossils in Norwich. 

The Plates exhibited are intended for the second part of my Monog1·aph on 
. the fossil Merostomata, which now awaits its turn of publication. I wish to 

add a word here in favour of t.he Palreontographical Society, as deserving of 
support, as a means of enabling authors writing upon special branches of 
Palreontology to secure the p11blication of their researches. If more sub­
scribers would only come forward in its aid, more autho1~s would be enabled 
to make then .. work known, and much time would be saved. The last vol11me 
issued is an illustration of what they give for their annual guinea subscrip­
.4-: * w.Oil . 

Casts of the largest of the Palooozoic C[·ustacea have already been prepared 
and coloured, and copies sent to Liverpool, Dublin, Oxford, Cambridge, 
Edinburg·h, Glasgow, N or\vich, and elsewhere, for the Muse11ms of those 
cities .. 

EXPT,AN.ATION OF PLATE IT. 
Fig. 1. Cyclus 'radialis, Phillips, sp. From the Carboniferous I)imestone of Bolland, 

Lancashire, and Vise, Belgi11m. Enlarged five times the naim•a.l size. 
Fig. 2. Cyclus Rankini, sp. nov. From the Coal-shales, Carluke, Scotland. Magnified 

five times. 
Fig. 3. Pe12<e'lts Skarpii, sp. nov. Lower Lias, Northampton. A fourth less than the 

natural size ( the outlined parts are restorations) .. 
Fig. 4. Octll·ianassa Batei, sp. nov. Upper Marine series, Hempstead, Isle of Wight. 

Natural size. 
Fig. 5. Callia1iassa Neocomie11sis, ~- nov. Greensand, Colin Glen, :Belfast. Natural size. 

Fi1·st Report on the British Fossil Corals. 
By P. MARTIN DuNCAN, M.B. Lond., F.R.S., F.G.S., Sec. Geol. Soc. 
Tnrs Report consists of notes of observations made upon the Coral-faunre 
described by MM. Milne-Edwards and Jules Haime in the monog·raph of the 
'British Fossil Corals' (Palooontographical Society, 1850), of descriptions of 
·new and unpublished species, of notices of_ species published by me in 1867 
and 1868, a.nd of examinations into the affinities of the forms and their 
geological positions. 

* Tl1e last volL1me issuecl containecl 45 Plates (9 of whicl1 wcro clou ble quarto) and 238 
4to pages of text. 
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