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25. On JURASSIC AMNONITES fi.onz JEBEL ZAGHUAN (TUNISIA). By 
LEOBABD FRANK SPATE, B.Sc., F.G.S. (ltead March 5th, 
1913.) 
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THE fossils described in the following pages were collected on a 
hurried excursion to the mountain of Zaghuan, the graceful, eharp- 
peaked surnmit of which is a prominent landmark that  greets the 
eyes of' travellers i n  the llegency of Tunis. bl jar t  from being 
tbc most conspicuous mountain in  the country-though inferior 
i n  absolute height to Jebel Chambi,-Zaghuan also forme the 
most important elevation of the Tunisian Atla8 from a geologic#l 
point of  view, and the tectonic problems which i t  suggests are  
manifold and of exceeding intereet. Without discussing these, it 
may suffice to mention that the la te  Dr. PervinquiZbre in 1903" 
summarized the existing geological knowledge of the mountai~i a8 
follows : 

'Massive limestones of Linssic. uge f o m  the principal lllnsu of the ~nollntaiq, 
whereas the Oxtbrditln and Tlthoniun yluy but n subortii~l~~te purt in itr 
constitution.' 

As a matter of frict, tho Oxfordian' fossils of PervinquiAre 
characterize t h e  zone of I'eltwaras trcrneversarium, which corre- 
sponds approximately with what was a t  one time cdled in this 
country the zone of Aspidorerns 2>e1.aru1atzcrn. On the ot,her hand, 
he mentions Kimmeridgian forms, but includes them i n .  the  
Tithonian. 

A later work by the same author is devoted entirely to  Tunisian 
cephalopods. Very few of thc ammonites are of Jurassic age, 
however, and of these only about ten come from Jebel Xaghuan, 
none from the pre-Corallian deposits. Several other works on the 
geology of Tunis have been published since; but, so far as I am 
aware, no new facts regarding the mountain have come to light. 
I offer the following notes, therefore, in the hope tha t  they may be 
of general interest;  for the study of the ammonites has revealed 

1 'gtude GQologique de la Tanisie Centrale' Paris, 1903, p. 353: 'Djebel 
Zaghoyan.' " 'Etudes de PalQontologie Tunisienne : I-CQphalopodes des Terrains 
Secondaires ' Text & atlas, Paris, 1007. 
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a few interesting facts, despite the circumstance that the small 
collection consists of casts and impressions which are not in a very 
good state of preservation. I n  consequence, epecific determination 
has proved tedious, and, so far as  some woru Upper Jurussic 
specimens are concerned, too unsatisfactory to warrant the ex- 
prestlion of an emphatic opinion. But the observations modify 
the current opinion, insomuch as  there is now good evidence in 
favour of thc presence of the zone of 1LeinecL"eia ancepe, hithcrto 
believed to be absent, with all the other strata intervenil~g between 
the Middle Liay and tho Corallian. Domerinn (that is, Middle 
Liassic) ammonites are also recorded for the first time, and t h e  
discovery of a rioh cephalopod fauns of Argovian age throws intcr- 
osting light on certain ammonites deecribed by previous authors 
:he of Lower 'l'ithonian ago. 

It is a matter for regret t,hat further stratigraphic$ observations 
or vieits to the looality were impossible. 

(1) The Liae. 

The Liae is regreoented a t  Zaghuan by thick, massive, bluieh- 
gre limestonen of oonfured atratlflcatioa, The base is unktlgwa, 
u n l i t  ia irnpomible +a ray a t  reneot xhioh an the oldaet bed@ 
represented. Tlie late Prof. Ba f torer 1 had colleoted a number of 
1,itrraic ammor~itee in 1803, and tho liet compiled with the holp 
of L'rof. Mayer-Egmar, and published itr 18116,Y included (besides 
belemnitce and lamellibrsnche) !or~ue of the following Lower 
Liaseio genera : Ve~>nvicewre ['Avietitre], Coronl'cerae [Arietitee], 
A r ~ i i o c c r . ~  [Arietitea], Arietita, Beroreras [&goceraeJ, Andro- 
!/ynoccrraa [AlgooeraeJ, Platypleurocerno [&yoc.eraa] ; and aleo the 
Tonroian D~~ctylioccme [Coelocerae] canguinum (Rein.). 

They are the only Liaeuic ammonites that  huvu ever been 
recorded from Zeghuu~l (and, indeed, from the whole of Tunisiu), 
and were collected helow the ridge near the Col de Dourzen, 
partly among the screes. The matrix is not the eau10 in all the 
specimens, aud the curious mixture of Lower, Middle (to French 
geologists), arld Upper Liassic forms seems to have n~ado both 
Dr. Yervinquidre and Prof'. Haug somewhat sceptical about the 
identifications. The former' records only little-determinable 
belemnites and !l1ereb~.atu1cx: from these limestones ; but  M. Ficheur 
and Prof. H a u g 4  found, besides belemnites of the aouti group,' 
G Pyyope' nqnsicc Meneghini (Von Buoh), a brachiopod common to 

'Beitrige zur Kenntniss des Tunisischen Atlas' N. Juhrb. vol. ii (1803) 
p],; 26-41 . 

- Id. ibid. vol. i (189.5) pp. 105-10G. 
" ~ t u d e  GQologique cle la Tunisie Centrale' 1903, p. 39. 
4 C. R. Acad. Sci. Paris, vol. cxxii (180G) p. 1364. 
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the Alpine, Italian, and Sicilian Domerian.' Prof. Haug therefore 
classed the beds in the Middle Lias, and stated that  the Toarcian 
seemed to be absent in  Tuniuia. 

I ha\ e not been able to  find Lower Liassic amxpomites ; but my 
search among the screes and rocks between the Col de Bourzen 
and the summit-ridge was of a superficial nature, since 1 did not 
recognize the locality a t  the time. I was fortunthe enough, 
however, t o  collect the following Domerian forms in loose dObris 
by the side of the path to  the Ponte Optique (975 metrep) just 
before t;hat path reaches the final slope: that is, a t  a height of 
about 900 metres :- 

Protogmm~norcms covnncmlrlenxc Taoech, vnr. relc!gilauuw~, nov. 
l'r. a#. costicillatunt (Fucini), var. detractzc?n E'ucini. 
1'r BP. nov. 
[' Lioccras '1 gen. et RP. nov. aff. grecoi (Fuc.). 

Togethbr with these specinlens was found a fragment of an 
ammonite similar as  to matrix a11d mod0 of 'preservation, whioh 
strikingly resembles the well-known ITarpoceras bicarincrtum Ziet. 
non Miinster sp. (=cto)~zzclatunz Hyatt). On acoount, however, of i ts  
association with Domerian fossils, I am inclined to think that  my 
specimen is a heterochronons homceomorph of that  Harpoaras, 
rather than that  the latter appeared earlier in  Tunis thall i t  did in  
Europe, where i t  seems to be unknown in the lowesb zones of the 
Toarcian. I n  either case, tho evidence in  favour of the presence 
of the Toarcian afforded by this fragment,, which shows neither 
umbilicus nor suture-line, is most unsatisfactory ; and, further, 
i t  is possible that  the above-cited Unctylioeeras nnyuinz~rn (Rein.), 
collected by Prof. Baltxer, may really be one of the many similar 
Domerian ' Ccelocer:~tes ' recently described from Italian deposits. 
Hence the Yelioliassic character of a t  least the main mass of the 
grey limestones would remain established ; whereas better evidence 
would be required in  confirmation.of the presence of the Toarcinn. 

The terin D on1 e r i  a n  is hero used in Bonnrelli'~ senee, t h a t  is, to denote 
the Upper Pliensbachian (Upper ' C l ~ a r ~ n o ~ l t l ~ i ~ ~ n '  in Bonarelli), wliich 
corresponds wit11 what the Officers of t.he Ueological Survey call t,he Mi d d l e  
L i a ~ :  namely, the zones of Ainalth,etrs ?nayaritalzss and of Pnltopleuroceras 
spi71atz~7l2. Mr. B~icknian (in 'Yorkshire Type-Amrr~onite~') also uses the 
terin Dornel.ian for this stage, but he restricts the term O h a r m o u t h i a n  
to  Bonarelli's L o w e r  C h a r ~ n o n  t h i a n .  Mr. W. D. Lnng (in Geol. Mag. 
dec. 5, vol. X, 1913, p. 401) introduce8 the term O a r i x i a n  for the Lower 
Pliensbachian (which latter has priority before Charn~outhian, Liasian not 
being acceptable) : that is, for the zones from Echioce~as raricostatu?w below, 
up to, ancl inclucling, that of Bqocerns copicomus. The new terrn deserves 
general accept,:~nce, since it enables us to keep the term P l i e n  s b a c h i a n  for 
t h e  whole, with its original connotation. T l ~ e  incoming of Segzwuziceras and 
other ~ildocerates'nt the base of the Domerian (zone of Sequ~aricevas u<qovi- 
nq~zcm of Buckman), together with the appearance of Amalt,heids and the 
alrnost con~plete extinction of the Liparoceratidze, is the most important 
pai;eontological characteristic. 

' Trait6 de G6010gie1 vol. ii (1008) pt. 2, p. 987. 
See also under specific descriptions. 
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(2) The Callovian. 

Reineckeicr nnceps (Rein.) and Lunulocevus lunula (Ziet.) ha rc  
been recorded from Batna in  Algeria; and a specimen of a lZeir1ec7~ei(~ 
comparable with the type-form, or, in  any cuse, belonging to the 
' substeinmanlzi ' group of Lemoine; from Poum lslamen, Constall- 
tine, is in the British Museum (Nature1 History)."ut it was 
generally believed that the whole series of beds from the Ilomerian 
t o  the Argovian was absent i n  Northern Tnnlsia. l have, Iiowever, 
found the two forms mentioned below on the path to the Poste 
Opti ue, about half way up, where a branch of it  leads into a 9 smal pit  of red limestone, evidently used for getting material 
to repair the path. The outcrop i~ small, much overgrowl], and 
obviously forms quite a n  ieolated patch amid unfossiliferous grey 
limestone of different age. The matrix (red marble) is the 
same ar that  of the  speoimen from Foum Islamen, and both 
my epeoimens were out out of the rook-surfaoe. They are 
Rsinsokdn R~P. Aungarioa Till and Per*ipAinotm of, bieaiccszi 
Teieeeyre. 

Both forms belong to the zone of R s b ~ c k e i n  anoep, and the  
world-wide distribution of the genus Xair~sckeia i n  deposits of 
Callovian age has long been proved. 

(8) The Corallian. 

The lower part of the Uorsllian, an interpreted by Mr. Buokman' 
(that is, the oordatur and prtcorrEntvs zones), as also the upper 
xoncs of tho Divesian (Oxfordian) seem to be abeent; but  the 
Argovian, or zone of l'filtoeut-as tt*arttversariw~t, is woll roprosouted. 
l'ervinquihre quotes only Ph?/llocet+ccs rn((nfvedi Opp., f30~erb,I/ceras 
iortieu2oatum (d'Orb.), und Oultetocsms uroliout~t (Opp.) with un- 
identifled l'hylloceratee, I'erieplrinotes, and Aspidoocrae from u 
small outcrop of greenish-grey limestone on the T6IBgraphe. But 
Cf. Le Meale ' also found (perhaps a t  the same  pot) :- 

Tnvantelliceraa [Oppelia] callicerzrm Peltocernr 8uge)cii (Bnsp.). 
( 0 ~ ~ 4 .  l'eriuplinctecl plicatilis (Sow.). 

Tararnel/icerall [Oppelia] jecxzsosn?n Porisphinctcs rnartelli (Opp.). 
(Miinst.). Sivcoceras [Pcrisphiuctea] tloublieri 

Asl~iclocevas regir (Opp.). I (d1Orb.). 
- -  - - - - - . -. -- - 

I~~/b~oarnn dishtqi Opp. 
1Ctru~~~ollicera,s [OppoliaJ unnr (Opp.). 
liimrnellicwao Oppdan] cf. buohi- 

a,wrn (opp.f. 

1 P. Lemoine, ' Pal. Madnqascar : pt. 8-Ammonites Jurass. Sup&. dlA:laln- 
lava' Ann. PalBoh. vol. v (1010) p. 9 r1451. 

Peltelloterns tra~r~ueraarir~rn (Quennt.). 
l'cvi~phi~8rl~a (U@lica#J of'. Aobclti 

Neum. 

. -  L - 
Specimen No. C 10568.' 

3 See G. W. Lamplugh & P. p. Kitchin, 'On the Mesozoic Rocks in some 
ofthe Coal-Explorations in Kent &[em. Geol. Surv. 1911, p. 132. 

Sur le Jurassique du Zaghouau' Bull. Soc. (3601. France, ser. 3, vol. xvii 
( 1888) p. 63. 

Whereas Baltzer records from the south of the mountain, near 
the L Gabrielle ' mine :- 
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At a locality which may be thak marked ' Bou Goubrine ' in 
fig. 1 of Baltzer's pl. iii,' I collected a large number of ammonites 
preserved in red limcstone. Most of tllem had weathered out 
of the rock, and lay loose at the surface, which was overgrown 
with brushwoocl to such an extent that  the relations of the out- 
crop could not be traced clearly. Tlio forms are : 

Phylloceras cf. ~ ~ ~ r t b i t e r r a ~ z ~ z ~ ~ ~ l  Neum. 
Ph.qlyllocerus cE sn/ ,r , t~/cloica~~~ 1)acqtlO. 
Phylloceras 771ng1Jred.i (Oppel). 
Phylloc~cros cf. saso?biclcn~ Neumnyr. 
l'h~~/lloceras of, isod,~/ptlrn Benecke. 
Sowerh!/ceras proto~tisz~lcutan (l'om- 

peckj). 
80werhyccvcloscf. lorvi(M~~n.-Chnlma~). 
Lylocera,$ (4, gnulnlciii Gernmellaro. 
Lytoccvas afl: pol,qqyclzlm Nenn~ayr. 
Ochctuc*cras arolicz~m (Oppel). 
Ocfietoccrua cattaliculatrcvz (Milnnt.). 
Orhrtocerns un. 
Taramslliceras of, nvnr (Oppel). 
' Lisuocarax' wafo  (d'orb.). 
Peris~hilr ctcs (C;rossoclvrin) c f .  regnl- 

? I ~ ~ I . P I I S ~ S  Uern~n. 
I'erisphi~~ctcs ((+rosa,tcarin) cf. 

nnvillei I71~vre. 
Pcrisphi~~c/o.s (Grossouu~itr) cL clegzsi. 

eosfn Gelr~rn. 
Perisplcbzctes (Biplicx~s) Xohelti Neulll. 

Prrihphiglctes (Alaxic~.evas) regteas 
Gemln. 

Perisphig~ctrg (Atnxiorrrn~) cf. 
michnlskii Buk. 

Pcri~phi~rrtrs (Atoxioccras) of. depercti 
de Riaz. 

Psviqhinctes (segreu sfricfoj nf, s a p i  
de Rinz. 

Periaphbrctaa (do. )  cf.jebkli giem. 
l'erinphirtctee (do.) ?>iicatilir cle Bias, 

llotl Sow., g~oc Biem. 
Pariclphirotse (do.) o f .  am~uolzctus 

(Qoenat,.). 
Perisphi~~otoa (do.) BP, no?, cl@, triclro- 

plooacn Qenrm. 
Paitocnns toitcaninnurn (cl'Orb.). 
I'eltocercre of, toroasin?aftn~ (d'orb,). , 
Pellocwns parui~lqcdirrS, nonl.' nnv. 

~nilli=.fonqtrdi Perviny, ~ L O N  Kil. 
I'oltocerar aff.,toz~qa8i Iiil. 
Anpidocrms c l  agir (Opp.). 

There is perfect ~imilarity of inattrix in all the specimens : the 
outcrop consists of a truly Alpine, ammonitic ' Knollenkulk,' whioh 
contains apparently no other organisms; but the list inoludee 
forms from the t~nrrsversctriztn~ aonu rnixcd with eome from the 
uciznt7~icus beds. If wo cr~ll to  mind the curious fact that, not orlly 
in  the Southern Alps, bnt also in Sicily there is a great devdopment 
of the Argoviar~ to the exclusion of tho higher bede of the Cor~llian; 
followed without any apparent break by the czca~atl~iczcs bede, i t  
oppcrrrs quite probable that the two ' zones ' oociir here in  a similar 
manner, a11d that  the npparcnt mixture is not due to  doubtful 
identifications. 

Most of the forms enumerated above aro of undoubted Argovian 
age. With regard to  the remainder, a brief discussion of their 
stratigraphical value may be de~irahle. 

Prltorrvns .fotrquBi Pervincl. %on Xil. scems to be the only form 
that  had previously been recorded from this locality or its vicinity. 
The matrix also is a red limestone, and Anbert collected it ' prds 
de la zaonia de Sidi Bou Goubrine.' Pervinquiire originally gave 
the age of the ammonite as S e q ~ a n i a n , ~  but in  1907 he figilred 
i t  as a Lower Titlioninn form. The latter age seemed to him 
'more probable, especially as nothing else indicates the occurrence 

N p e s  Jal~rb. vol. ii (1893). 
'Etude GBologiqne de la Tunisie Centrnle ' 1903, p. 28. 
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,,l the lower beds a t  that  locality.' This does not apply now, 
I~owerer. 

Pdtocer.cts .fouquCi Kil. occurs in  Algeria, togdther with t rans -  
, r~sn~iurn-zone ammonites; but the typc Comes from Andalnsian 
1)eds of probably u higher horizon, and several authors record i t  
irom the  Lower [Vithonian. The ovidence afforded by t h b  form, 
therefore, is no! satisfactory. 

2't~isphit1ctes (Bipliccs) kobelti Neum. is  another ammonite 
figr~red and described by Pervinquidre as a TJower Tithonian form. 
Xenmayrl stated tha t  the horizon was not directly known; 
but he thought that,  judging by the general uppearanco of the 
ammonite, i t  undoubtedly belonged to the upper regions of the 
Upper Jurassic. The matrix is a red limestone, identical with 
the Diphya Kalk of tho Southern Alps, and the type-spccimen was 
colleoted by Dr. Kobelt rather high up  on the northern slope of 
Jebel Zaghuan, a t  a spot where ammonites of fair size were 
:~bnndant, It is  impossible t o  aay whether this refers t o  some 
looality on the Poete Optique, othur than the  greenish-grey lime- 
stone outcrop mentioned by Pervinquidre - as a t  Bu Gubrin, 
where dmilar red marble oocura, ell  the oeventy speoimens that 
1 colleoted were of small dimenniono. Le Meule, as  we have eeerl 
above, oited this form together with PsZtooeraa tranrusrsatium; 
o statement which aauued Pervinquidre to point out that  Le 
Mesle, as  well as  Baltzer, h 4  certainly mixed np 'Oxfordian' 
and Tithonian, The Tithonian age of this form, as well an of 

Kil., soems by no meanr proved, however, and 
lays muoh stress on tho resemblanoe of the red 

marble matrix with hie Lower Titlionian' limestone from Jehel 
14on Baidan, 6 known to Lolong without doubt to  the bogirlning of 
the Tit,honitu~,' has himaelf bee11 misled. It is well to romomber 
here t h a t  Pervinquiire includes Upper Ximmeridgian (that is, the 
old acnnthiczce-zone ') forme i n  hie Lower Tithonian. 

Perisphinctr~ eirnocaroiclcs Font. is another amruouite, figurod 
and deeoribed by Pervinquidre as  probably of Lower Tithonian age, 
although the specimen came from the greenish-grey 'Oxfordian' 
limestone of the Poste Optique. It is posnible, as that  writer thinks, 
that t h e  form the type of which comes from the tenuilobntus bede 
of Crussol appeared earlier in Tunie; but the identification may 
also be a t  fault, for PervinquiOre says : 
' at any rate, the amlnonite can be more c1011ely attached to Pimoocroides than 
to the " Oxfordian" species sul?bari Choff. or trichoplocwr Gernm.' 

The evidence afforded by those Phyllocerates and Lytoeerates 
which a re  of ' acit~tthicus' age is equally unsatisfactory. The 
specimens are  imperfect casts, and i t  will be necessary to mention 
i n  the  specific descriptions that  some of the identifications are 
doubtful. The same may be said of Sozue~-bycevus lory i  (Mm.- 
Chalm.). That  form-or, a t  least, two closely-allied, non-constricted 

1 ' Geogr. Verbr. d. Juraform.' Denkschr. K. Akad. Wissenach. Wlen, ~ o l .  1 
(1885) p. 139. 
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ammonites, the dimensions of which agree fairly well with the  
type-occurred together with a very large number of specimens 
of Sotue~byceras protortisulcatum (Pomp.), and although S. 7oryi 
has been quoted from various horizons, i t  certainly occurs in beds 
higher than the Argovian. Yet Pervinquibre mentions already ' 
the singularly close resomblance of one of his fragments to S. lovyi, 
although Munier-Chalmas was of opinion that  the specimens 
(associated with Ocketocertrs arolicunt Opp. sp, and other Argovian 
ammonites) belonged to 8. tortisulccituna. As Pervinquihre says, 
t,he two formu are indeed closely allicd ; and, since the differences 
do not seem so constant as has been made out, there wil1,often be 
groat difficulty in the distinction. This oaee, then, is similar to that  
of Ye7tocer.n~ fouqubi Pervinq. non Kil., which ie found with the older 
P. touctrsictnunt and P. transvarsat.ium ~ n d  a n  intermediate form. 

I t  may be added that Bervinquidre mentions a100 a true 
Sowet.bycsrae l o y i  from Zaghuan; but thc evidenoe, like, that  of 
,Simoceras cf. doubliuri (d'orb.),' a doubtful impren~ion in red 
limestone, does not appear strong enough t o  warrant the attribution 
of thasc forms to the Lower Tithonian with oertainty* UntP 
the relations have been more clearly determined, the prewnoe 
of the  aoanthicl~s ' beds, whioh would inoludo both the Uppep 
Kimmeridgian and the Lower Tithoaim, osnnot be wnsidere'd a# 
proved beyond doubt. Thoir presence is quite probable, sinae, oar 
the neighbouring Jebel Ben [aaidan, similar red limertonen witrh 
nndoubted L acanthicus' forme occur ; but it should be pointed O& 

that  the distinction between the so-oalled ' Lower Tithonirn ' 
and the Argovian is a matter of great difficulty with the material 
that  is a t  present a t  our disposal. 

(4) Conclusions. 

The absence in  the Tuuisian Atlas of all strata intervonirtg 
between tho Middle 1,ias and the Argovinn has generally been 
regarded as un established fact. The presence of the Callovian, 
however, necessitates some modiflcntion of that view. The Middle 
Jurassic tranegrossion began in Callovian timea, since deposits of 
that  age probably rest directly on the Domerian. The latter has 
now yielded typical ammonites, but the question as to  whether the 
Toarcian is completely absent must remain undecided. 

Whether the higher beds of tho ' Oxfordian ' are represollted or 
have, perhaps, been cut out by the extensivo faulting, of which the 
general calamitization seems to afford proof, so that  the Middle 
Oolitic succession may be more complete than we think, or whether 
new transgression@ i n  Argovian and Upper Ximnleridgian times 
brought back the sea and exactly similar deposits of red ammonitic 
limestones, it is impossible to say a t  present. 

The Ell+sacti~ricc Limestones which haye been recorded fro~n 

1 ' ~ t u d e s  de Pali.ontoloaie Tunisienne : I-Chphalopodes des Terrr~it~a 

Vol. 69.1 JURAS~IC A~YNONITES FROM JEBEL ZAGHUAN. 547 

Jebel Zaghuan appear to  indicate the incoming of a different facies 
a t  the top of the Jurassic System. 

It remains only for me to acltnowladge very grutefully my 
indebtedness to the officials of the Geological Department of the 
British Museum (Natural History) for facilities aflorded during 
the uxamination of the specimens in  their charge ; and to express 
my great obligabion to Dr. A. Morley Davies and Mr. C. P. Chatwin, 
for kindly looking through this paper and offoring valuable 
suggestions. 

111. D~OORIPTION OB THE) BYMONIT~.  

(1) LIAB. 

Family Hildooeratidm Hyat t  am. S. Buckman. 

P ~ t o r o e ~ ~ ~ o a r a ~ a ,  gen. nov, 

A brief explanation i8 neoernary in juntifloation of the entablish- 
ment of thin new genua. 

The present state of the  olas8ifloatfon of the Domerian Hildo- 
oeratida, i8 unnatinfaotory. Mont authors either group the  formb 
which are here conridered with arnmonitea of later lineagw, but 
similar external a p  eclranoe, or elm refer them to the oonvenierrt 
though muah-abuns c! genun Havpesrar, tw ZatdatCo, 

A few exam ler may be mentioned. Prof. #augg quoten t h e  
Lyyioal roat i raiate  Domerian Sl urndoercc8 a$ovionum (Opp.) 
i~l ter~~ii te ly an fframmooaras and d avpoaarar, whioh, in turn, a180 
ure used to aooommodate A. d'orbigny's Antmonita normaninaw. 
A. Fucini,' again, places the latter in Hildoce~.cts, aleo s strictly 
Toaroinn genus ; and P. lloeenborg8 restricts the genus Harpoccras 
to form8 with a oarinatisuloate periphery, although that  genus had 
already been restricted by Mr. Buckman to the true Toarciun faloifs9-i 
twenty-two ears earlier.' On the other hand, Dr. Bosenberg 
ideutifled a Ididdle Liassio sickle-ribbed form with Gram~noceras 
jallnciosurn Bayle from the  jurenaa zone, whereas i t  is not difioult 
to see that  Bayle'e excellent flgure6 is distinguished by a particular 
straight~iess of the costm on the lateral area. 

The preeent desideratum is a genus in  which to place the am- 
monites collected a t  Zaghuan. Unfortunately, the material is very 
scnnty, and even in the British Museum collections Mesolinssic 
Hildoceratidre are almost unrepresented, wherefore an original 
study of the sutures, inner whorls, and probable septate character 
of the carina could not be carried out. On the other hand, it is not 

1 'Trait4 de G601ogie' vol. ii (1908) pt. 2. 
Oefalop. Liass. del Mte. di Cetona' pt. 5, Pal. Ital. vol. xi (1905) p. 108. 

'Liasische Cepha1.-Wuna d. Kratzalpe' Beitr. Palaont. & Geol. CEsterr.- 
Ung. vol. xxii (1909) p. 304. 

Ge01. Mag. dec. 3, vol. iv (1887) p. 397. 
' Expl. Carte GBol. France ' vol. iv (1878) pl. Ixrviii, figs. 1 8: 2. 
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desirable to  propose a more detailed classification of these forms, 
when one has to rely largely on the  published descriptions of 
previous authors. I will indicate, therefore, only a few groups into 
which the ammonites in question might be collected wit,hin the 
genera Xeguenricerns Levi (=Arieticeras Seguenea) and Protogram- 
moceras, nov. Further subdivision will doubtless be necessary as 
our knowledge of these forms grows. 

The classification is based on the course of the radial line, in  the 
first place, ns the  most constunt featore of the shells. Mr. S. S. 
Buckman has shown how i t  may m7011 be used, in col~junct~ion with 
the  suture-line, as a basis for classification ' in the Hildoceratidm 
i n  any cnsc. Objections on account of the change in the radial line 
on the same ammonite will hardly be raised, Buoh changes do 
ocour, not only in  Hildoceratidse (notably, for example, in certain 
Lz~dzoiyclZa), but also in  many other families (' Polymorphidse' : 
Fontanneaia ; Oppelidm : ' Haploceva,' eto,), They are  alwa s 
limited to, a t  most, the laet 80' in uiroular measure of t 1 o 
body-chamber, leading up t o  the mouth-border, and oau easily 
be distinguished. By fa r  the p e a t e r  part of the body-ohumber 
and $he previous whorls have, for all practioal purposee, a n  i d e n t i d  
radial curve. It is interesting to note here that, even in ewes 
where thc irregular development of the ornament ie said t o  b. 
yery stril~ing, as in  Irtdocerar baluahiata,tanat~ Nwtling; the rig- 
moidal course of the radial line ia really flxed, and it aeemr thd 
only the change i n  i ts  character (from striata to oostute) followa ne 
Jaw. 

With regard to the suture-line, I am fully aware of the  d i d o u l t h  
attending the proposed claeeifioation, The sututes of these earl 
forms are too similar in  general outline to have reoaived mu 4 
attention in the past, and they are, therefore, but  imporfeotly 
known. We now know, however, t h a t  in eome striking oases m 
identical radial line may be combined with a notable differonoain 
i&e suture-line, and I am quite unable to endorse Dr. Boeenberg's 
view. That after etudyil~g well-preeerved material, refrained 
from giving detailed descriptions and figures of the sutures of his 

Harpocerates' because ' they offer no or only very slight dis- 
tinctions for specific soparation.' I n  fact, a comparison of the 
sutures given by Dr. Fuciui for his various forms of ' Haq)ooeras,' 
L Grarnmoceras,' and 'Hildoocms,' Reerne to show that  they differ 
more i n  L species' of the samc genus than they do in certain 
c species ' of diffcront genera. But this merely emphasizes the 
undesirability of adopting Fucini's classificntion. H e  deems it 
impossible to separate the varieties costicillaturn and insyambile of 

' Inferior Oolite Ammonites : pt. 10-Supplement' Monogr. Pal. Soc. 
vol. lii (1898) pp. i & ii. 

F. Ncetling, ' Die Ent,wioklung von Indoceras haktchistnnelbse Ncetlg.' 
.Geol. & Paleo~~tol.  Abhancll. (Jena) n. E. vol. viii (1906) pt. 1. 

3 ' Liusische Ceaha1.-Fauna der Kratzalpe ' 1909, a. 288. 
<Ammoniti dil  Lins Medio dell' ~ G e n n i n o  'dentrale' Pal. Ital. vol. pi 

(1900-1901) pp. 17-65 & text-figs. 24-48. 
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d'orbigny's normnr~ianunz from the type, merely on account of 
t h e  section, which is quadrate in  the former two and acute i n  the 
latter-and I quite agree with him there. I n  my proposcd clnssi- 
fication they woi~ld also bc united, assuming, of course, that  there 
is agreement in the radial curve of the thrce forms : since the 
rather bad figuros do not let this character como out very clearly. 
Our bolief in the close afflliity of these forms roceivcs a shock, 
liowever, when we compare the sutures of, for inatanoe, thy, 
var. costicillaturn of ' (fmm~noceras' norn~unianum (d'Orb.) l wlth 
that  of its subvariety cletmoturn, and find that  there are marked 
differenoes. The former has an unsymmetrically-bifid external 
lobe, and a wide external saddle with a quadrate, bifid, inner 
branch. The second lateral saddle ie also bifid, the first auxiliary 
lobe wide and low. I n  the latter variety, on the other hand, tho 
lateral lobe is regularly trifld and the  external saddle narrower, 
with a slender, monophylloid, internal branch ; a similar, narrow, 
monophylloid, seoond lateral saddle is present, ~ n d  there is also 

. a strong forward inolination of the rest of the ruture. 
A11 this clearly shows t h e  need for a revision of these forms, 

whenever more observation8 and material are a t  our disposal. 
It is  snaroely neoelvsary to add now that the classifloations of 

those Oohtinental authors who oonsider the radial line variable, and 
in the absenoe of suitable sutures bane them on tho outward shape 
of the ooeoh only, opyoning forms with a oarinatiruloclte venter to 
those of ovul-lanceolate section and nn angular eripherr, seem to 
me unjuatiflable. A study of the inner whorls o P some of the forms 
belonging to the lineages here considered has ahown the anagenetio 
character of the periphery, from faetigute to carinate and sub- 
suloate and then to carinatisulcate ; and, if we were t o  be 
guided solely by that  oritorion in our olaesifloution, we might 
poetibly rcfur several frugmonts of the samo ammonite to three 
different genera. Of course, as Wiirttemberger pointed out more 
khan thirty years ago, this difficulty applies equally to mnny othor 
groups now aooepted universally; and it could be argued that the 
radial line also (or, indeed, even the suture) does not help us in  the 
distinction of the ill-oharacterized inllor whorls. But i t  is main- 
tained here that, although there are transitions in  the radial line, 
we shall generally be ablr tfo group together forms of close genetic 
 cla at ions ; whereas, in  each of the several groups distingnished by 
different radial curves, we find produced forms with, for example, 
$L carinatisulcate venter-they are only morphological equivalents, 
and cannot be classed together. A striking example is afforded by 
pl. i x  of Fucini's work (already cited) on the Cephalopoda of thc 
Central Apennines. Here, on account of u common acute venter, 
;l number of forms are united as ' Grammocerates,' including 

Ot.ammoceras' subtile Fuc. (fig. 10), probably a derivative of the 

1 A. E'ucini, ' Amm. del Lias Medio dell' App. Dentr! p. 30 & figa. 29-30. 
2 c Studien iiber die Stammcsgeschichte der Ammoniten' Darwinistische 

Scbriften. No. 5, Leipzig, 1880. 
- 

Q. J. G. S. No. 2 f 6 .  
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true recticostate Seguenzicerates, whose generic difference will be  
admitted readily by most palceontologists. 

Many of the ammonites i n  question occur in the Middle Lias 
of Italy, and a great number of forms are founded on imperfect 
specimens, the figures of which are of as  much value as  those of t h e  
older authors, who paid so little attention to the course of the radial 
line. For instance, the true curve of the ornament is very doubtful 
i n  A. d'Orbignyls Amnzonites nornzaninnusl or i n  ' Hnrpocerns 
cintiquum ' Wright,2 and I question the correctness in  the former, 
because of the unusual character of the curve clearly shown i n  a 
tracing; the latter form, which, I may mention, doe8 not seem to 
have been rediscovered and is quoted by its author from the jameuoni 
zone (l) ,  is represented in three widely differing drawings. The 
type-specimens are not in  the British Museum collection. Finally, 
the grouping under ' Harpoceras' boscense Eeynde of forms of such 
widely difering appearance as those figured by Meneghini, Zittel, 
Geyer, and others, has caused a great deal of oonfusion. 

The radial curve, then, enables us to  separate the Middle Liassic 
Hildoceratidm into Eectiradiatu and Flexiradiata. The former 
belong to the genus Seguenziceras Levi (=A~,ict icrra~ Beguenza) ; 
but  the definition given by ZittelY will hnve to be altered, so as to  
include also forms with a narrow umbilicus and a more oompressed 
section, having simply a carinate venter. Borne of the  very evolute 
forms are apparently transitional, t o  Lower Liassic Polymorphids. 
By far the greater number of the ammonites belonging to t h e  
genus Xeguenzicevas, includillg the  type, are subractioostate; b~rt 
there are lateralrbranches developing truly recticostate and rursi- 
radiate forms respectively. 

The flexiradiate forms are here united in  the one genus Proto- 
yrctmmocerns, but  belong to two separate divisions: 0110 being 
distinguished by increasing peripheral projection, and giving rige to  
subfalciradiate and f~ilciradiate forms; the other, where there is 
reduction in the peripheral projection, develops suhanguliradiate 
and angulirursirndiate forms. They may, then, be arranged a a  
follows :- 

Rectirndiata : example bertrandi (ICil.). 
Genus S e g  U e n z i c e r  a s  . Subrectirudinta : example algovianum (Opp.). 

Rursiradiata : oxamplc retror8icoata (Opp.). 
CSubfalcirrtdiata : 

is- 
2 &? 
,pd? 
* '6 2 8%; 
-4- 

G -  p $ 5 .  
g &  

$U 

.I d 8 8 $% 
S :, B 

^ c = '  
;3 'G - E 
p S B  
~a F+ cue & $ ?  

example c s l e b r a t u ~  
Puc. 

Suban~uliradiata : Genus P r o t o g r a n t m o c e r a s  I - 

example normani- 
anum Puc. non 
d'0rb. 

' Angulirursiradiata : 
example Zavinianum 
Mgh., especialIy var. 

C retroJEexzcm Buc. 

Decrease in projection 

- p--.- - . 

'Pal. Francaise : Tcrr. Jurass.-CBr~halopodes ' vol. i (1842-49) pl. lxxxviii . A 

8: p. 291. 
'Lias Ammonites ' Nonogr. Pnl. Soc. (1878-86) p1. Ivii, fig#. 1-4 C? p. 431. 
' Qrundziig: der Pal'aontologie ' rol. i (1910) p. 487 (under Arieticeras). 
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A brief formal diagnosis of the new genus might, then, be framed 
a s  follorc-s :-General form of the shell resembling Seguel~zicerus 
a s  here emended: that  is, more or less evolute ; compressed or 
quadrate in  section, and always keeled-the venter ranging from 
acute to carinatisulcate. The ornament consists of falciradii, 
varying within the limits defined i n  the foregoing table (p. 550). 
Sutures like Seguenziceras. 

The introduction of subgenera will havo to be delayed until a 
study of the suture-lines has been accomplished. Purthor, I believe 
tha t  no careful observatio~~s have been made hitherto, aa to the 
successiou i n  time of the various forms discussed here. Most of 
them are quoted from the ' margaritatus ' zone ; but I think it 
probable that the two subdivisions of the now genus here established 
aro later than, and have developed from, the older Seguenzicerates 
of cilyovianz~m type, with increase and deorease of peripheral pro- 
jection respectively, addod to a flexiradiue. Inoreased knowledge 
rnay permit us further to separate from the forms deeoribed here 
two apparently distinct lineages : tha t  of ' Nnrpooeras(?) ' dilsotum 
Puc.,' which tends to develop a typical Harpooerate undercut 
umbilical edge, but is still snbfalciradiate ; and that  of Antmogtitacr 
aout~ts Tate, a 'perfalciradiate' form, in whioh the etrong and 
notched cirina beoomes so cor~spiouous a feature. 

PKOTOGRA~~,IMOCEBBS CORNACALDIN~E (Tau~oh) var. Z ~ O V ~ I T A N V X  nov. 
(PI. LI1,figs. l a & l L.)  

Comparable forms :- 
1867-81. Harpoceras pectinatum Menegliini, ' Yoanile8 du Medolo ' [in 

Stoppani's ' Pnlbont. Irombnrtie ' Her. 4, App.1 p. B & pl. i, figs. 1-9. 
1884. Harpoceras normanianum (dlOrb.) Wright, ' L188 Atntnoniton ' M O I I O ~ ~ ,  

l'al. Soc. p. 470 & pl. Ixxxiii, fig#. 1-8. 
1890. Harpoceras cornncnldsnsd Tnu~cb, ' l~auna d. grallatl I<ttlke der Had~lpen ' 

Abhundl. K.]<. Ueol. Itcichna~rut, vol. xv, pt. 8, p. 30 $ pl, i A . 1. 
1895. Harpoceras (?) cornacaldsnss Teunch, rar. bioioola, ~ona1*e l \ i ,~~o la i l i  

Domeriani della 13rianm' Itendiu. R. 1st. Lombard. ser. 2, vol, xxviii, 
p. 339. 

1800. Grammoceraa normanianuin (d'Orb.) var. Insdparabilr Bucini, ' Amm. 
del l ins  Medio dell' Appennino Centrale' I'al. Ital. vol. vi, p. 20 & 
pl. viii, fig. 6. 

1900. Hildoceraa cornacaldsnae Tausoh, mut. madolenss nettoni, 'Foaeili 
1)omeriani delln Yrovinoia di Ureaciu' M6m. (Joc. Paldoot. Yuisae, . 
vol. xxvii, p. 63. 

1909. Harpocera8 cornaca2dsy;se (Tauach) Rosenberg, ' Liasiuohe Cephal.. 
Fauna der Kratnalpe Boitr. Paliiont. Geol. CBsterr.-Ung. vol, xxii, 
p. 307 & pl. (vii) xvi, figs. 1-2. 

The specimen is a cast in  compact grey limestone, and has the 
following dimensions :- 

Diameter .............................. 60 millimetres. 
............ Height of the last whorl 30 per cent. of the diameter. 

Thickness of the last whorl ...... 18 per cent. of the diameter. 
U~nbilicus .............................. 46  per cent. of the diameter. 

The whorls are much compressed, and show the  peculiar wedge- 
like thinning towards the periphery characteristic of all the  forms 

l ' Cefalo~.  Liass. del Mte. di Cetona' pt. 4, Pal. Ital. vol. x (1904) p. 278 
(314) 8: pl. xxxix (xviii), figs. 11-13. 
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belonging to this group. The ventral area is carinatisulcate on 
the last whorl; the penultimate one ill more rectangular, with a 
tabulate periphery and a high keel, which is probably hollow, 
although the  crystalline infilling does not let this character show 
itself very clearly. The inner whorls are much compressed and 
oval-lwncuolate in  section, with an acute periphery. The umbilicus 
is wide (the inclusion being rather less than a quarter) with well- 
defined perpendicular walls, but a rounded border. 

The ornamont consists of very close costm, whioh seem t o  de- 
generate into irregnbr strim towards the end ; both havo a very 
distinct bend a t  the inner third of the side (subanguliradiation), and 
the outer part of the radial curve is somewhat rursiradiate, has  
only slight peripheral projeotion, and beoomes indistinct before 
reaching the ventral area. This kind of ornament is limited to  the 
outer whorle only, however ; before then the ribs are much stronger 
alld more distant, and, flnally, dieappear altogether on the inner 
whorls. 

The suture-line is, unfortunately, not dearly visible, but  seems 
t'o a ree with that  of the type. 

T t e  form here desorihed dieer. from Dr. Taunoh's f?rm in the 
larger urnbilious (46 per oent. of the diameter iuntead of 42) and 
in the beginning of de~enerat~ion of the  ornament. 

The form whioh Dr, Roeenberg flguree comes very near to  t h e  
type, and his seotion 2 b (pl. xvi) agree8 well with that  of my 
specimen, The oontation is also too prominent; and, moreover, it 
ia probably exaggerated, no far  as the lateral bend ir oonoerned. 

The ammonite flgured by Wright has little afflnity with A. d'Or- 
bigny's Ammonitee nov.maniuvtus, as has been pointed out by 
soveral authors, Dr. Geyer1 thinks that  it probably belongs t o  
(L form of the boscenee Rroup, and Puoini comparee it with hilr 
variety ineepcirubile of ' Qrarr~mocev~as ' ~tomaniunum (d'Orb.) since 
their dimensions ugrce. Dr. Taueoh, on the other hand, says 
that  Wright'a form is distinguishid from Barpocerae cornuccrlclenue 
Tausoh only by i ts  eeotiori, whioh is thioker (20 per cent. of the 
diameter). Acoording to my measurements on the specimon pre- 
served in the British Museum (Natural History), the umbilicus ie 
48 per cent. of the diameter: that  is, the same as  i n  11, corna- 
caltlenue. The ornamer~t is, however, stronger and very regular; 
i t  consists of eighty-five costs  on the last whorl, and only near 
the end (of a specimen measuring 30 mm. more in  diameter than 
the shell here described) doee degeneration set in. A now name, 
Pvotoyrammocdras  w r i g h t i ,  noln. nov. (=fIarpoceras nor- 
n,ctnianuv)o Wright non d'0rb.2), may well be proposed for this 
ammonite. I may here add that  Wright's figure is not quite 
correct. The radial lino should indicate the lateral angularity a t  
tile inner third, and the inner whorls, which are smooth a t  first, 

1 'Mittellinsische Cephal.Faunn des Hinter-Schafherg' Abhandl. K.K. Geol. 
Reichsaust. vol. XV, pt.? (1893) p. 18. 

a 'Lias  Ammonites Monogr. Pal. Soc. (1878-86) p. 470 & PI.  Ixxxiii, 
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show no excentrumbilication. The venter is narrower than shown 
i n  the figure, has  finer keels, and agrees better with that  of the 
type than the figure would lead one to believe. Wright mentioned 
that  the history of the specimen was not known ; but, judging by 
the matrix, he thought tha t  it might be of Middle Liassio age. 
The specimen is labelled 'Upper Lias, Somerset,' although the 
authority for that  statement cannot now be ascertained. If 
the  latter age were correcb, we have hare a striking example of 
deccptivo homceomorphy; but the different style of the ornament 
in I3iZcloceras and tho catagenetic character of the  periphery i n  
f'seudograrnmocerus from carinatisulcate to fastigate do not suggest 
connevion of Wright's form with the Toarcian Hildoceratidse. 
The suture-line irr, unfortunately, not visible 011 the specimen, and 
1 was unable to break i t  up. 

Puc in i '~  var. irtse~)arffibile of G"P.ammoocra9' normpnhnum 
(dlOrb.), now more correctly named Protoqrammoosvnr  i*- 
beparabi le  (Fuc.), has a section similar to that  of my s p e o i ~ e g  
and not so thick as  that  of Pr. wrighti. The costation, moreover, 
is coarser in  the earlier part of the last whorl than that of tbb 
ot'hor forms me~itiomed here ; and the radial line may be straighter 
laterally, showing the form to he somewhat transitional. Pucini'r 
figure is not good enough to enable one to decide this. 

Gru.an~~)~ocerccr oorrtacakdense (Trtusch) vnr. biricolcrr Bonar., ir die- 
tinguishod by a very small umbilicur (82 per cent. of the diameter)a 
and the same percentage is ~ i v e n  by Jdeneghini for his 'Rarpoaerm', 
~)ectincctum, which agrees (e~peoially flg. 9) very well in section a 6 1  , 
suture with my specimen, but is subfalciradiate. 

I n  Menoghini's variety iii of bliarpooeraa' bosoc~rea Reyn, 
(= Gran~mooerax cornac.nZdense mut, nretlolsnee of Ijetkoni) the 
umbilicus is orlly 30 per cast.. und the r ~ d i n l  curve, owing to the 
width of the sidu and 11 slight puriphorol projection, ar~urnee s 
pseudofalcato character. 

ffranamoceras %ormnnianum d'Ot-l).) vnl*, cnsticillatzctt~ Foo., forms 
U t r a o t a  h~r in i ,  'Amm. d d  L i u  Medio dull' dppetluiuo Centde'  
Pal. Ital. vol. vi, pI, viii, figs, 9-8 & p. 30, 

fframmocsraa pnrtisi Bucini, ibid. pl, ix, Rga. 1-8 & p. 83, 
Hildoceras portisi Puciui 'Cefnlop. Linas. del Mte. di Cetonn' pt. 4, 

ibid.  vol. X, pl. xx (xli) t ig~. 7-11 & 287. 
Grammocerasporti8i vnr. rittalianuns%ua. ' Amm. del Lins Modio, &C.' 

i b b .  vol. vi, pl. ix, fig, 4 & D, 36. 
Cirammoceras portiei vir. contrarium Fuc. i6id.  pl. ix, fig. 6 & p. 86. 

This form is preserved only as an irnpres~ion i n  tho same bluish- 
grey limestone as the other specimens. The ventral port,ion is 
missing, and i t  is impossible, therefore, to say anything definite 
about the periphery, except that the venter certainly soems to have 
been fairly acute and the section co~npressed. The dimensions a,re 
as follows :- 

Diameter ..........., ,........ ....... 67 millimetres. 
Height of the last xvho1.1.. ......... 33 per cent. of the diameter. 
Umbilicus ................ ....... ..... 40 per cent. of the diameter. 
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These dimensions agree with Fucini's variety (only the  urnbiiicus 
is 40 instead of 42 per cent.) and also with his ' Gran~woce9.a~' 
purstisi. Hut the latter has a sulcicnrioate, fairly bro'id venter and 
more rounded sides, whereas i n  the former the sulci nre faint and 
tho bides flutter ; and these characters, together with the  sharper 
umbilical border, bring i t  near the present variety. 

The ornament consists of flexirtidii which are somowhat lesu 
angular than thosu of the group described previously, ' b ~ t  w0111d 
still be claa~ed as ~ubnn~uliradiate .  Some of the ribs are united on 
the inner halt' of the side, and come out more prominently then, a s  
illustrated in Fucini's fig. :3 o of pl, viii. The costation of the 
inner whorls also seems to agree very well with that  given by 
Fucini. 

Of the other forms cited above, the var, zittelianum has a n  
umbilicus of 88 per cent, only: in other words, it i s  smaller than 
that of my rpeoimen by the same amount M that  by which the 
type portii  exceeds it. The oortc~tion is too ooaree and distant, 
however; whereas, on the other hand, i n  tho var. oontrariuqn it 
is  too Ante, and here the umbilicue is but  88 per oent, of the 
diameter. 

P R O T O ~ R A X ~ ~ O U ~ P R A ~  (?), Bp. IIOV. 

Of this form ouly a'amall fragment preserved in grey limestone 
ie in  my oolleotion ; and, if t h e  speoimen h r d  not been found in 
company with forsilr of undoubted Mesoliasric age, I probably 
~ h a u l d  not have hesitated ta  identify i t  with Harpoasraa bioarfmaturn 
(eict.) ~cumu2atum Hyatt, oonaidering the distinctive charactere 
of this form. Hut, aa I pointed out in the Arst part of this pnper 
(p. 5-42), Beepito this appnrently alose rusomblance, due in part, 
ua(lnubtedly, to the peculiar mode of its preservation, I am inclined 
to cluestio~~ i ts  nfflnity to Zieton's form, especially as the umbilicus 
t ~ n d  the suture-lino aro unlrnown. 

The specimen nhows c l o ~ e  agreement with an undoubted H. hi- 
cnr.i~tcttu~r~ (Ziet.) from Milhau (Aveyron) in my collection, and 
nlso with the figures giver] by P. I l u y ~ ~ b s  l and E, 1)umortier.' 
Wright's form soerne to be l e s ~  closely costate, but agrees well in  
its thin atid flat section : i t  is named H. bicarinnturn (Miinster) ; but, 
aa Prof. Haug l ~ a s  pointed out, Miinster's bicarinntue is an Arcertes. 
Hvatt's new specific name for Zieten's Anzrnonitee bloccrinntus is, 
thkefore, ~uperfluous. 

Zieten's figure has more rounded sides and n smaller umbilicus ' 
than t,hat given by Wright ; also the radial line is less falcnte. 
But there seems t o  be a good deal of variatioll in  this group (the 

1 L Monograpllie des A~nlnonites clu Lias SupBr! pl. V, figs. 18-30. 
' DepBts Jurnss. du Bassin dn RhBne: pt. 4-T~ias Sup.' pl. xi, figs. 3-7 & 

p. 55. 
3 *I,ias Ammonites' Ifonogl-. Pal. Soc. (1878-88) p. 462 & pl. lxxxii, 

figs. 9-10. 
C. H. von Zieten, ' Verstein. \17~rtten~bergs' 1830, pl. xs ,  fig. 9. 
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change in the conrse of the radial line a t  least is probably due to 
incorrect drawings), and another specimen in my collection frrua 
Altdorf (Franconia) shows not only a thicker section but also a 
smaller number of costze, similar to figs. 6 & 6 of Dumortier. 

80 far as I am aware, no Me~oliassic forms so thin a6 this h a r e  
been described. My specimen has been slightly squashed obliquely, 
and is worn on one side, but from the  inner whorl show11 in section 
I measured the width of the conch to have been a t  most 7 milli- 
metres a t  a whorl-height of 16 mm., precisely the same as i n  
If. bicnl-inaturn (Ziet.). The periphery is tabulate, with a fine 
medictn keel, as figured by IleynJs on pl. v, flg. 21) (non 27) ; the  
latter is apparently hollow, and certainly so on tho inner whorl, 
where the section is more rectangular and the keel st,rong and high. 

' Oranzmocerc.cs ' cel~btatum Fuoini l has evolute whorls und a 
distant oostation. G~~.'faloicoetatzcm Fuo.' ie similar, but approxi- 
mates more closely to the form here desoribed in its thin section: 
I t  is possible that  thelatter may represent an involute development 
of this falciradiate group. 

I n  ' Grnmrnoaeras baseanii F~O.J  there ir oloeer and flner 
costation towards the ond, but the curve is only eubfaloiradiate.~ 
Or. cornoca2dense (Tausch) mut. mcdole~iee Bettoni,' also has sub. 
anguliradiate costation ; whereas, in  the form here desoribed, the 
radial line is a true Harpocorate eiokle with strong forward pro- 
jection near the periphery. Bettani's variety, however, somewhat 
resembles the form here desoribed in its wide and flat sides and: 
narrow periphery. 

I n  the a1)scnce of suture, or even umbilious, the identifloation of 
this interesting fragment must remain d o n b t h l ;  but, as I have, 
stated before, thc association wi1,h Domerilm ammotlitee mrrkos it  
probable that i t  reprosenta a now form, apparently Inare or lees. , 
homceomorphous with the typioal Toaroian IJarpooarur Iricctr~i~tcitum 
(Ziet.). 

GEN. NOV. BP. NOV. (P). (PI. LII, flg. 2,) 
1900. Lioceras (7) grecoi Fucini, 'A~run, del Lins Medio dell' A ~ ~ O I I I I .  Centr.' 

1'81. Itul. vol. vi, p. 66 & pl, xi, tig. 4. 

This interesting fragment was found together with the ammo- 
nites described in tho foregoing pages. Like Fucini's forms i t  has 
a much compressed section, but the umbilicus is smaller than that  
of his fig. 4 a, although not quite so small as that  of fig. 6 (L : 
this might be explained, according to Fucini, by the intermediate 
size of my fragment. 

The greatest thickness also occurs a t  the inner third of the whorl, 

' Ammoniti del Lias Medio dell' A ~ ~ e n n i n o  Centrale ' Pal. 1tn.l. on1 m; . - . * ~ -. .-A. ,. 
(1900) p. 41 & pl. X, figs. 1-2. , . 
" Cafalop. Liass. del Monte di Cetona' ibid. vol. X (1904) pl. (xviii) xxxix, 

fin. 13. 
Amm. del Lias Medio, &C.' Pal. Ital. vol. ri (1900) p. 46 & pl. X, figs. 6-7. 

4 See y 554. 
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from which point the sides slope very gradually t o  the periphery 
as well as to the umbilicus, although the final edge a t  the la t ter  
is quite sharp. 

The periphery, as in Pucini's forms, is ' l i t t le spacious' and 
narrowly rounded, bearing a small keel. Fucini does not stote 
whether this is solid or hollow, and his illustratioris are certainly 
far from good; but he  compares his fossils with amm~ni t~es  de- 
scribed by Neneghini as  A. Z?/tkensis Y. & B., a form which belongs 
to  the hollow-oarinato genus Pseudoliocer~s. The latter author ' 
also omits to describe the charaoter of the carina. 

Now, on the penultinnate whorl the form a t  present considered 
is distinotly ~olid-kneled, like the typical Aalenian Lioccrates. The 
section is here alao less lanceolate and quite rectangular, with a 
comparatively broad periphery, 

Tho,ornament consists of strong primary costoe near the u p -  
bilious; and, whereas Pucini'a form nhows fourteen, my specimen 
possessed probably eighteen to twenty. These costm bifurcate a t  
the middle of the ride, but nomewhat irregularly, and the whole of 
the radial line desoribes the double curve which is characteristic 
of the t rue Liocerates. There are alno intermediate costae, and 
altogether the charafter of the castation agrees exoeedingly well 
with that  of Liooercte gracits S, Buokm. and, lesa so, with L, rub- 
oortosum 8. Buckm,: both these t rue Liocerater coming from the 
rdeei bedr, 

Borne Bseudoliooerates show euperfloial resemblanoe to this 
rpeoimen. Quenstedt'a Amntonittr of. Zythettair (mn Y. & B.) 
pl. liv, fig. 64 Arnm, d. Bchwiib. Jura  ' 1886), is  too thiok 
11ear the urnbilioal edgo and too involute; whereas the style of 
costl~tion is comparable with that  of the form now denoribed only 
near the  end of ihe last whorl. 

Awbmot~itee elegurze (11ot1 BOW.), flgilred by P. Reyn$s13 also hae a 
ditierent seotion, arid the costs  do not seem to be biarouate; 
Pseudoliocerne beyricki 8ohlmnb.,4 on the other hand, has an 
upproximately similar radial line. 

A now generio name might be introduced for these ' Prolio- 
cerates' of Domorian age; but, as the sutures of neither Fuc in i '~  
yrcrcoi nor of m y  specimen are kuown, and as they aro altogether 
poorly preserved, 1 will neither venture to  propose one myself, nor 
to specillate on the connoxion %f the group with the othcr Middle 
Liassic Hildoceratidso. 

1 G. Meneghini, ' Foasiles clu Medolo' [in Stoppani'e 'Pal .  Lombarde ' 
eel.. 4, App.] p. 13 (pars). 

2 ' Inf. 001. Arr~mo~~i tes  : S ~ ~ p p l . '  pt. 10, Monogr. Pal. Soc. vol. lii (1898) 
pl. vi, figs. 11-13 B 5-7. 

3 ' Monogl.ap11ie des Arumoniteu du Lil~s SnpBr.' pl. v :  for example, fig. 10. 
C. ScLlcenbacl~ ' Beitr. z. Paldont. d. Jura- & Kreicle-Format. in  N.W. 

Dentscl~li~nd : I--Jurass. An~tn.'  Yalmontograpl~icl~, vol. xiii (1865) pp. 170-71 
& pl. xxvii ; also S. S. Buckman, ' I n b  001. Amm.' pt. 3, Monogr. Pal. Soc. 
vol. xlii (1888) p. 87 & pl. xx, figs. 7-10. 
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~ ~ T I N E C K B I A  z.F. HUNGARICA Till. (M. ZI1, fig. 3.) 
1911. A. Till, 'Ammn. Fn~unn dcu Kullowuy voa Vitl&uy ' I3oitr. I'ditont. Gaol. 

(Eaterr.-Ung. vol. sriv, p. 10 & pl, i (v), fiya. 1-2 ; tllwo teyt-tig. 11. 

There is orie specimen preserved it1 red marble, stroaked with 
green, and slightly slickensidcd in places on the Lack. I t e  
dimensions are :- 

Dinmetar ..... . ., ................... (15 ~nillimetrw, 
lIeig11t of the lwt whorl ......... 83 per oenG, ot' the diatnet,er. 
'l'hickncss of the last wltorl ... 28 per cent, of tbe disuieter, 
Ut~~bilioos. ..,... . ,.. , ,.,.... , , , ... 40 per cant, of'the ditrtneter, 

r l  l hcse moasuremo~t~o agree almost oxltctly with the dimensione 
given by Ilr. Till, and the  sculpturtt atid riectioti ulao are practioally 
~denticnl. 

Tho last whorl shows about thirty-two primary oostm, eaoh 
giririg rise to two or throe secondaries of etaual strength 
strongly prorsoradiato character. The primaries are short sha 
ridges rising to &!I elollgatcd epino nt the point of furcation, and 
only the irit~crrnout whorls bear the rounrled tttbercles which 
characteri~e tile nnceps group. There are  four oonstrictione on the 
1Z.s~ whorl, more strongly inclined forwr~rd than the coskm ; and 
since the costs also hi- and trifurcate somewhat irrcguiarly, and 
since some of them, espeoially those bordering the con~triotions, 
lemsirt sillfile thronglrout, tho sculpture ia altopother irregular. 

r 1  Lhe ventral tu r ro~v  is very distinct, and bordered by the  atrong 
sliglltlp-tt~icket~ed cr~ds of tho socondariea, terminating abruptly a t  
tlro groove. 

The trrnbilicus is wide, with a nearly perpentlicular bprder. 
Dr. Till points out the differences of hie form from Baineckeia 

7biZicini (Par. L% Bon.), 1Z. stl-azc.vssi (Weith,), H .  yrep in i  (Opp.), 
and 12. .finctsi (Opi~.). The ammonite under consideratton also bears 
bn t  little resemblance to these forms. 

Prom B. greppit~i (Opp.) i n  Till (pl, vi, figs. 4-7) the form here 
described is dist~nguished by its smaller umbilicus. Dr. Tltl  doe^ 
not give thp measurements ; but. according to his figure, the um- 
bi l~cus equals about 44 per cent. of the diameter, not 40 as  i n  my 
specirnen : the section also is too thin near the periphery. On tfitt 
other hand, there is very close agreement in the o~nament .  TIlo 
characteristic concave shape of the  primary cost=, lcudlng i l l )  t { )  
the radially elorlgated spino a t  the point of bi- or trifurctttior~, i x  
very distit~ctive, just as ia my specimen : nhereau ]L). 71{111,yo.;(*o 
l l  1 m I i t  i n  i t  i r  I I tirtt 
1 1 1 ~ ~ ~ 1 1  l l l l ~ ~  4t#i ip f . l I 5 t  # l t  t I i V  llllilllll, t l l i l  ; t l  fit(- l * l t i l  uf' t I t11 

short rib. This is  the only  lota able point in  which my specimen 
ditrers from Itei~iecfieicc ~ L T L ~ U / ( ~ ~ ' ~ C C L  Till, and approaches l$. cf. gmpj~i?ai 
(Opp.) Till, 1 am ilrclitied to  consiclor it an ~ntermedicitc form, with 
tho g~eppivzi cltuge persisting U little lotlger, ttnd the Itrclrlchiiig 
of the secondaries immediutoly off the umbilical border only 
occarring once or twico nour the end. 
B. t~nnsietle Till is a transitio~inl form t o  still more perisphinctoid 

ammonites, altd also roeembles my spccimcn bomewhat cloeoly. 
It hus fewer primaries, however (twent,y-eight), and its utu- 
bilicus (37 per cent, of tho diameter) is  conaiderably ~tnaller.  

The two ammonites which Wunyon Agnres on pl. It i i ,  fig. 4 & 
pl, lix, fly. 1 (' Cephal. of ICntoh ') aa 1C u n c q ~  (Reill.), although 
they really belong ta the !/i+qpi~zi group, eltow a siniilur style of 
ornament, but are more widely ambilionted (45 and 47 per cent.). 
The l r s t  flgure (B 21, wnagmi Till) has less n~lmerous und Ievs 
sharp csrtm, a1113 they divide more in the middle of the side, not 
a t  the  inner fourth. I n  &!, uueoufpta Till thie point of bifurcation 
har moved &ill more t,owarda the middle of tho aide, wheroaa 
the ~eotiori i~ here yttedrate. Wnagen'e second form (=R.  reisei 
Htoinmnnn) has bhe tuborclen more lrtrongly developed, 

Ttrs JEciruoXein to which X ruferrod in the first part of thir aper 
(p. 643). Imt. Foam hleman, Cotl~tnntine, difler. from a% the  
forms mentioned here in ita rounded whorl0 and strong ooebtltian. 
I t  showe a highly ooronate lrtage persisting almost to the end, and 
itelongs therefore t o  the  tnte  a n c t p  groap a~ldteirarnalad group 
of Dr. l', Lemoine. 

Tho autnro-line is r ~ a t  rilowtt on tny epucimon, but  tharo can be 
~ i o  tloubt ttbot~t the  Cullorian nye of tlto ummonite. 

.t~owtf to ocoltr I may add that, aa tho Ultpctr Jurt~asio w ~ w  1- 
on Jobel Zaghuan, I flrat entleavourod t o  aompnre my spocimen 
witA those Kimmeridgiall ctlid Titfloniari fortns svhictl were a t  olle 
t i  nie included in the gen~ta Ifeinscfcein. But the re~ernblanco is, 
irl reality, otdy quite euperfioial. .For oxampla, Aul~coatp )hntz?c~ f pitorcua Font.' has similar dimeaeione, but diatarrt kubero OR, not 
clow p r i m q  costre, around the umbilione ; and iu the  gonils Acmt- 
z'liodkczca (as, for oxumple, A, nladreai Kil." and A. chapeg*i l'ict~et ') 
the tuberculuto chnracter of the  ornament is still more distinct, 
whcrcas the resemblance with certain forms of lfiiimaln?lites Uhlig d. 

is alao merely superficial. Apart from the oostation, the character 
of the constrictio~ls end chiefly the inner whorls clearly distinguish 
the Caliovian 12ei1tecleim from these Upper Jurassic forms. 

' Bee 2. numortier & I". ,?3ontibnnes, 'Desor. des A~nm. de In Zolle ii 
. i ,rn,iz.  re?~uzZohntzis cle Orassol' 1876, p. 108 & pl. xv, fig. 3: also P, de Loriol, 
L '\ln~~ogr. Pal. des Conches de la Zone B Ai,sm. tewuilobatf~s de Buden 
( l r g o ~ ~ e )  ' Mem. Soc. Pal. Sniese, vol. t. (187fi) pl. xvi, fig. 4. 

\V. ICiltati, '311uslon d'And,alous~e : 11-Ettides PalBont. sur les Terrains 
% o~ifi.tiros & Terttaire~ rle ilAndalousie' M6m. Ac. Sci. Pttns, vol. xxx (188i)) 
1 ,  t i i l l  k [)l. xssii, fig. I .  

t l?. . l .  I'irtcf,. ' hiei. Pd.' pt. 4, 1868, p. 242 gi pl. sxxvii, figs. 1-3. 
\' I ~ l ~ l i i ~ .  I'':UIII:L t i i '  t.110 Spit,i Rhnles' Pal. Indica, ser. 15, vol. iv  (1910) 
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Genus PERIBPHIXCTES Waag. em. Siem. 
PERI~PHINCTES cf. UIEXIASZI Teiss. (Pl. LII, fig. 4.) 

1899. J. von Siemiradzki, 'Monogr. Ueschreib. (l. Amn~onitengrlttung Peri- 
sphinctes ' Palreontographica, vol. xlv, p. 302 & pl, xxvi, fig. 40. 

This is the o111y specimen of Periqdiii~ctes found in the anceps 
zone of the Poste Optiyue; and, alt,hough i t  reseml)les, in its red 
marble matrix, the nlally perisphinctoid forms collected in higher 
beds on another sido of tlio mount,ain, i t  ia clearly distinguished 
by its ventrally rursicostate ornament. Tho specimen consists of 
only a poorly-preserved cast, and its dimensions are :-- 

Din~neter ............................. 110 niillimet,res, 
............ Height of the last whorl 71 pur cent. of the di~tneter. ' 

Tliicltness of tliu laat whorl ...... 17 per cont. of the din~ueter.' 
Ulnbilicus ............................ 46 per cent, oP the rlialneter. 

The specimen is septate throughout, and its diameter would, 
therefore, be considerably increased by the presence of the body- 
chamber, which is of importance i n  view of the afflnities of the 
ammonite to Q~.ossoutvria. 

The whorle are compressed: that  is, the section is  higher than 
wide, especially towards the e r~d ,  showing flat sides between a 
rounded, but distinct, umbilical border and circular periphery. 
The whorl is thickest near the umbilical border. 

S 

The umbilical wall itself is almost perpendicular, a.nd the 
umbilicus moderately decp and wide. The inclusiolr is rather less 
than half of thc prc!vious whorl. 

The last whorl of the spccimcn here described is vary badly pre- 
served ; but, a t  about TO Inm. diameter, thc, ornament consists of 
some thirtj-fivo primary costoo wliich aro thickened, nlightly prorso- 
radiate, and virguloid, with the concave side forwl~rds. Thoy begin 
on the umbilical edge, U I I ~  ret~cli to  the middle, of the side, where 
they bi- or trifurcate, so that on the  periphery we can count about 
110 delica.te rursiradi~tte costa. Some intercrtlatud secondaries also 
occur. The course of the whole of the radial curve is  therefore 
sigmoidal, and this cliarncter is shown also by the two constric- 
tions 011 the whorl (a t  70 mm. diameter), although these latter 
are  more oblique : that  is, more distinctly prorsoradiate. Slight, 
a t t e n u a t i a ~ ~  of the secondaries is shown along the median line of 
the  periphery. I'ar:tbolar knobs are not risible. 

The inner whorls, nnfortunately, arwvery badly preserved, but, 
seem to be regularly costate, as in  Quenstedt's Amnzonites coil- 
volutzrs gigc1s.l 

The suture-line is similar to that given by Quenstedt for 1111 

ammonite which Siemiradzlii includes ill the synonymy of l',,,.; 
sp7~inctes orioiz (Opp.), and resembles also that  of Gt-o.sso~~l',+i~r 
cu~+vicosta (Opp.) as given by Siemiradzlri." 

l ' AIIIIII. d. Q ~ l ~ w i b ,  JIII-R' lSS7, pl. Isssi, fig. 31 & 11. (;!l:;. 
.! '~~~~~)I I : I I I I~I I~I I I~I I '  IS!!), 11. I71 S ~ \ i i i ,  l i t .  6. 
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I f  then, despite this close agreement in  dimensions rind all 
details, I do not entirely identify my specimen with the type, it is 
on account of its bad state of preservation. 

The ammonite which M. Neumuyr figures and describes l as 
Perispl~inctes curvicosta (Opp.), but  belongs, according to Riemi- 
radzki, t,o the group of I). caroli Oemm., shows much resemblance 
to the form here described. Its section is, however, wider; the costt-a 
are more strongly sigmoidal and rursiradiato ; there are parabolar 
lrtiobs; and altogether the  ammonite hns still mnch more affinity 
with the typical Grossouvria than with the form hore described, 
and has probably been excluded from that subgenus only on account 
af its large size. I t  may be oonsidored a transitional form from the 
Qroii~ouvrin-auruicoetn group to the groupe of P~ris~hinctes caroli 
and P. oriob, the  latter inoluding the  ammonite here described 
with initial Perisphinotate costation of a more prorsoreotirl~diate 
charaoter and muoh larger dimensionr. 

With the true Psrhphinctse curuicoeta (Opp.) Siem.,' and espc- 
cially P, uuvviooeta (Opp.) in  Waagen," whioh has a very irregular 
ornament and roundod eeotion, there is, therefore, oorrespondingly 
larr agreement. 

Dr. Till Agurea a Ptriaphinotu of. rmrviaorta (Opp,),' whioh also 
bearr a certain reremblanoe to the form here described; but i n  
this tha costatioli is similarly rursiradiate and the urnbilious is -..-- 

too narrow. Of the  other $orme flgured by t h e  same author, 
only P. vill&nysnris Till and P. laptoidas Till somewhat resemble 
my speoimen. I n  the former the an~hilicue is narrowor, and the 
primary contm are fewer thrrrl ill uy npecimen. I.? 1epto.idca has 
parabolnr knobs and a e c t i o n  too wide near the periphery. 

With tJhe other nmmo~~i tes  included i n  the group0 of I.? raroli ~- 

and P. orion, my apocimor~ is less closely comp&able. 

(3) UPPER JURARRIC. 

~'IIYLLOCERAB cf. MEDITERRANIUM Neum. 
1808. A, de Riar, ' 1)arcription des A~nlnuniton iles Cooche~ h Poltocsras trans- 

veraariurn de Trept (Isbre) ' pl. xvi ,  figs. 8-10 & p. 4Q. 

Seven out of fourteen Phyllooerates belong to this form, which 
seems fairly common a t  Sidi Bu Qubrin. These agree very closely 
with the figures given by A. de Riaz ; und the form is, indeed, 
c&ly recognized by its comparatively-wide umbilicus, i ts  five 

' Cephalop. Fauna d. Oolithe von Ealin ' Abhandl. K.K. Geol. Reichsanst. 
\,,I. n (1871) pl. xii, fig. 2 &p.  34. 

- ' h1ollot.r. Beschreib. d. Amlnonitengattung Perisphiwctes ' Palieonto- 
q-:II)hici~:~ol. X ~ V  (1898) p. 96. 
' ' .l ~ir:rsuic Fauna of liutch' Pal. Indica, ser. 9, vol. i (1873) pl. sxxix, 

l i , ,b.  l li ,C, 1). .It;!). 
I : \ I I I I I I .  I ? : I I I I I I I ,  11~s  l < ~ ~ i l o w ; ~ y  von V i l l : i l ~ y '  Ccitr. Pi~liiont. Geol. materr.- 

I ' I I ; - , ,  \ , , l .  , , \ ] v  ( ] ! l 1  l )  111. ( i v )  \ , i i ~ ,  fig. :I, 
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