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PART I 

INTRODUCTION 

By MAxwr:LL M KNECHTEL AND Em\ ARD F RrcHARDS 

The followmg descnptwns of Peruvmn Mesozmc fosslls m collectwns 
of The Johns Hopkms Umverstty and the Umted States Natwnal Museum 
were prepared 111 1927 and 1928 as dtssertattons for the degree of Docto1 
of Ph1losophy at The J ohns Hopkms U mverstty Most of the collectwns 
were obta111ed by e'CpeditiOns led by Dr J oseph T S111gewald J r , 111 
1924 and 1925 (58 59, 60)* The1r pubhcatwn now 1s t!mely s111ce 1t 
wlll render the collectwns read1ly usable for comparatlve purposes 111 cur­
rent stud1es of more extens1ve and more recent collectwns of South Amen­
can Mesozmc foss1ls The authors are 111debted to the late Dr E W 
Berry, unde1 whose d1rectton the paleontological stud1es we1 e carned on 
to Dr J B Rees1de, J r of the Geolog1cal Survey, for much helpful 
counsel to Dr T \V Stanton, of the Geolog¡cal Survey, and Dr R S 
Bassler of the Umted States Natwnal Museum for prov1dmg faCilities 
for carry111g on the work and to Dr Ralph W Imlay, of the Geological 
Survey, for a1d111g 111 the final preparat10n of the manuscnpt 

In strattgraph1c correlatwns and age determ111attons, ammomtes are 
generally cons1dered more satlsfactory than pelecypods gastropods and 
echmmds and are used preferentlally 111 the present work The types of 
all the new ammomte spec1es and at least one representatlve of each of the 
other ammomte spectes 111 the collectwns are depostted with the Department 
of Geology of The Johns Hopk111s Umversity and the rema111der are 111 the 
Umted States Natwnal Museum Some additwnal ammomtes collected 
by J A S111cla1r and T W asson from the Albmn beds of the same regwn 
are also descnbed, these are 111 Collectwns 11340 and 11341 at the Natwnal 
Museum 

The ammomtes descnbed fall mto four categones, accordmg to age 
A small and, on the \\ hole poorly preserved assemblage of forms has been 
ass1gned to the genus Penspln11ctes us111g that name 111 an 111clusiVe sense 
and the beds contam111g them are, follow111g prevwus wnters, referred to 
the Tithoman A smgle ammomte spec1es Knemzce1 a~ bassleH, n sp , must 
be cons1dered to be Apt1an because of Its assocmtwn, 111 Collectwn 317 

* Numbers m parentheses refer to the b1bbography 
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wlth pelecy¡x>ds and echmmds that are refen ed to the Aptlan, as further 
explamed below A rather large and well p1 eserved lot belongs to the 
Mtddle Albtan of the I:.uropean contmental sectwn, or Lower Gault of the 
Bnttsh sectlon It compnse., the genera O tytrop¡doce¡ as, M OJSISOVIcsw, 
Brancoceras Knemtce1as, and Dowmlle!Ceras Fmally, a group m whtch 
are represented the genera Ttssotw H ete1 oflssotu.r Bm ro1stce1 as 
Buc!Hce-J as LenttcC1 as, Eulo plwce1 as, and Dcsmo phylhtes 111d1cates that 
the beds from wluch these fosslls were collected are of Senoman age, and 
the occurrence of the genus T1ssot1a at nearly all of the Senoman locahtles 
suggests that they may all be of Coruactan age 

In addttlon to the ammomtes, the collectwns wh!le fatrly nch m m­
dtvtduals have ytelded a total of only fifty five spectes compns111g 
pelecypods gastropods and echmmds, and a shnmp hke decapod crustacean 
Thts matenalts, for the most part, 111 a poor state of preservatlon and tdentt­
ficatwns of many spectmens must be cons1dered tentattve, but tt 1s hoped 
that the tdenttficatwns, descnptlons a11d tllustrat10ns wtll lead to more 
conclustve 1esults when seen by others who may have the good fortune to 
work with better matenal 

One gastropod a11d a 11umber of pelecypods, of whtch all except two 
spectes are 11ew, occur 111 the beds co11ta111mg the l\Itddle Albtan ammomte 
assemblage ctted above In these beds the follow111g pelecypod spectes ate 
represe11ted Nucula pongens~s, 11 sp, A1 ca l.,nechteh, 11 sp, l1Ioce1a11tus 
concentJlczts Parkmso11 Exogy1 a 11 sp aff E af11cana Coquand, P1 oto­
cm dta me~ldwnahs 11 sp Papf¡¡a peruana n sp, Ep~towmn pongensts 11 sp , 
Phcatula smgewald~ 11 sp , Pholadomva pongens1s 11 sp Lwptstha sp aff 
L gtgantea Sowerby, E).ogyra fiaJJellata Goldfuss L Logy¡ a sp mdet, 
P1 otocardta be1 rn n sp , N atzca sp mdet 

A small number of pelecypods and echmmds, wtth whtch ts assoctated 
the new ammomte spectes Knenuce1 as basslm t has been refen ed to the 
Apttan Some of the pelecypods m thts assemblage are tdenttfied wtth 
forms prevwusly descnbed from South Amenca wluch have long been 
constdered tdentlcal wtth Apttan spectes of Spam, Portugal and northern 
Afnca The ech111mds are less md1cattve Although some of them belong 
to spectes that have been descnbed ftom the Apttan of netghbonng areas 
the spectes are not 1 estncted to that age All of the spectes range mto the 
Albtan and one extends to the Lower Senoman 

The remauung spenes of pelecypods and echmotds occtu at locahttes 
at whtch Senoman ammomtes were collected and are wtthout except10n 
regarded as Lower Senoman spectes Ost1 ea mcmset Coquand and 
Pholadomya qwnuana Neumann have been constdered to be typtcal of the 
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Santoman and Campaman The presence of the latte1 speoes suggests that 
posstbly the most accmate though most general, age deternunatlon should 
be extended to mclttde the whole of the Emschenan, but the presence of 
the ammomtes, and espectally of the genus Tzssotza makes 1t seem probable 
ihat the age of the beds contammg tlus assemblage ts Contactan 





lOLLECTION 

l\UMBER 

16 

30 

LIST OF COLLECTIONS 

SPECIES 

Kneu¡¡ceJ as attenuatmn (Hyatt) Krause 
do var spmosa Sommermeier 
Knemtceras sellttcostatum Sommerme1er 
Knemtceras crasS1costatum Sommermeier 
Knetmce1 as ratmondt L1sson 
Knemtce¡ as moore1 Knechtel n sp 
K nemtce ras ( undetermmed spec1es) 
Lyelltce1 as tdncla Knechtel n sp 
Lyelhce1 as mathewst Knechtel n sp 
Brancoce1 as ( undetermmed spec1es) 
OrytroptdoceJ as douglas1 Knechtel n sp 
O ryt1 opzdoce1 as (M anuamceras} carbonarwm ( Gabb) 
Oxyttopzdoce1as (Mamtamceras} boset Knechtel n sp 
01-ytropzdoce1 as (ll[anuamceras) lmbbm dz Knechtel 

n sp 
IV1twla pongensts R1chards n sp 
A1ca Knechtelt R1chards n sp 
Arca megumbona R1chards n sp 
Inoce1 mmts concentnctts Parkmson 
Erogyw 11 sp aff E aj11cana Coquand 
P1 otocardta 11 sp aff P htllana ( Sowerby) 
P1 otocarduJ mertdwnalls Rlchards n S,P 

Paphw per!I(Jllla R1chards 11 sp 
P Ptfommn pongensts R1chards 11 sp 
Pltcatula smgewaldt R1chards n sp 
Pholadomya pongen ns R1chards 11 sp 
I wptStlza sp aff L gtgantea Sowerby 

Ttssotta 1 ees1deana Knechtel n sp 

Ban OlSICCI as g1 ossotwl e1 K11echtel 11 sp 

Ttssotw 1 ees1deana Knechtel 11 sp 
Ttssofta stemmanm L1sso11 
Ttssotta obesa K11echtel 11 sp 

Ttssotta comp¡ essa Knechtel 11 sp 
TtSsotza ( u11determmed spec1es) 
Cardmm watsom R1chards n sp ( ?) 

IJ 

lNDICATED 

AGE 

M1ddle Albmn 

Comac1an 

Senoman 

Comacmn 

Comac1an 

T 
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COLLECTION INDICATFD 

NUMBER SPI:CIES AGE 

JI Jzssotza smgewaldt Knechtel n sp Comac1an 
Tzssotza an.du Knechtel n sp 

33 

34 

35 

37 

Tzssofla rosclzem Knechtel, n sp 
Tzssotza obesa Knechtel 11 sp 
Tlssotza (undctermmed spec1es) 

Ttssot1a reeszdeana K11echtel n sp 
Tzssotu;r; smgewaldz K11echtel 11 sp 
Tzssotza waltlre1 t K11echtel 11 sp 
Ttssotza compressa Knechtel n sp 
do var levzs Knechtel n var 
Desmophyllztes ellsw01 th1 K11echtel 11 ~p 

Tzssot1a co111P1 essa K11echtel 11 sp 
do var levrs Knechtel n var 
Ttssotza ( undetermmed speCies) 
Pholadomya sp 

Tzssotza smgnualdz K11echtel 11 sp 
T1ssotza ( u11determmed spccies) 
I ewtzcera.s lzssom Knechtel n sp 
Cucullaea andersom R1chards 11 sp 

1zssotza reeSidea11a Knechtcl n sp 
Ttssotla Stnge~ualdt Knechtel n ~P 
Ttssotza steplzensom Knechtel n sp 
Ttssotza (undetermmed spccies) 
Tusm!ts sp mdet 

Fzssotza reesweana K11echtcl 11 sp 
Tzssotza steplumsom Knechtel n sp 
T1ss¡jt¡a obesa Knechtel n sp 
Tlssotra (u11determmed spec1es) 
Fttlophoce¡as ben yz K11echtel 11 sp 

7 1ssotla reeSldeana K11echtel n sp 
TlSsotw stemmannt L1sson 
Ttssotta compressa K11echtel n sp var levrs K11echtel 

n var 
Ttssotra (u11determmed species) 
H eterottssotla lzssom Knechtel n sp 
Cuc!llla.ea reeszdeana R1chards n sp 

Ttssofta m1dtt Knechtel n sp 
Ttssotta 1 oschem Knechtel n sp 
T'ISsofta obesa K11echtel n sp 
B11chzceras btlobatmn Hyatt emend Bruggen 
Roudama tnfermcdw Bruggen 

Comac1a11 

Comac1an 

Comactan 

Comacian 

Comac1an 

Comac1a11 

Comac1an 



LrsT or CoLLECTIONS 

COLLECTION 

'JUMBER ~PI-..CILS 

44 Pltcatu!opi!Cten boltmz Neumann 

49 

so 

SI 

II7 

IJJ 

H emzastcr fowneh var oblzqz¡us Bruggen 

Ost1 ea mca~s~n Coquand 
Pl!catulopecten bolnm N eumann 
L11na ellswo1 tl11 R1chards 11 sp 
Plzoladomya qmmzana N eumann 
Henu(lster fournclz var oblzquus Bruggen 
Tw1ztella sp mdet 

Tzssotza obesa Knechtel n sp 
Tzssotza lzalh Knechtel n sp 

Tzssotza smgewaldz Knechtel n sp 
Barrozszce1 as brugge111 Knechtel n sp 
Plzcatulopecten bolzm~ Neumann 
PholadomJ a qwmzana N eumann 
Hemwstc1 fourneh var oblzquus Bruggen 
Turrztella sp mdet 

Tzssotza stemmam11 Lrsson 
Lentzceras ge1 lza1 dt~ Knechtel n sp 
Le11trce1 as balta e L1sson 
Pltcatulopectell bolum N eumann 
Cardwm cetzfl alzs R1chards n sp 
Henuaster fourneh var oblzqtms Bruggen 
Tw rztella sp mdet 

Trrgoma l!ondaana Lea 
Trzgoma matlzew~ R1chards, n sp 

K 11e1mcc1 as crassmodosum Sommermezer 
K ue1mce1 as ( undetermmed speczes) 

IJ-t Tzmztella 1 osclzem R1chards n sp 

r65 

r66 

174 

20;:, 

PeriSphmctes cf co11frgzws ( Catullo) Ztttel 
Pe¡zsplmzctes cf gevreyz Toucas 
PeJrsplmrcfes cf pou:::menszs Toucas 
Perzsphmctes cf tz:;tmll Oppel 
Pe1tsp/zmctes sp 
Pe¡zsplwrctes ( undetermmed spec1es) 

0TylropzdoceJ as1 

Rock contammg Lyelhce¡ a r and B1 mzcoce1 a.s 

Pen.splmrcfes ( undetermmed spec1es) 

T1zgoma mathewsz R1chards n sp 

I'\DICATED 

AGE 

I5 

Santoman ? 

Emschermn 

Comac1an 

San toman 

Comac1an 

Apt1an ? 

M1ddle Alb1an 

T!thoman 

M1ddle Alb1an 

T1thoman 

T1thoman 

Aptlan 
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COLLECTION 

NUMBER 

307? 

310 

316 

317 

320 

321 

------ --~----- --------
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SPECIES 

11ssotw (undetermmed spec1es) 

Pnma dewssata Goldfuss? 
lnoceramus sp 
Ost1 ea mcmse1 Coquand 
Plicatulopecten ferry' var concc¡zf¡zcus Bruggen 
Ca1 dmm watsom R1chards n sp 
Ca1 dwm central1S R1chards n sp 
!Vattca lesseh Bruggen 
N atzca cf N lm tet1 La11derer 
!Vat1ca 11 sp 
Vollttolzthes ? sp mdet 

Knemtce¡ as senucostatmn Sommerme1er 
E wgyw flabellata Goldfuss 

Dou,!llleiCCI as sp 
b ~o gyra sp mdet 
P1 otoca1 d1a berr11 R1chards n sp 
IV at1ca sp mdet 

K11C1111ce1 as bassle11 K11echtel n sp 
Nuwla tm gula R1chards 11 sp 
Cuwllaea gabnelts Leymene 
Exogyra sp mdet 
T11goma subcremtlata d Orb1gny 
Pecten 1110IIISI P1ctet a11d Re11ev1er 
Lm1a stlmensiS R1chards 11 sp 
Modwla s1lwens1s R1chards 11 sp 
Pholadomya s1lwmszs R1chards n sp 
Anatma szlmenszs R1chards 11 sp 
Lwp1stha sp aff L afta Romer 
H olectypus planatus var nmmsmahs Gabb 
Enallaste1 pe111ant1S Gabb 
Enallaste1 roschem R1chards 11 sp 
BotrtoPJ•gus compressus Gabb 

I yelhce1 as ul1tch1 K11echtel n sp 
Lyelhceras mathews' K11echtel n sp 
B 1 ancoce1 as aegoceratmdes Stemmann 

V1r9 /O.!'pi,,;¡J""r 
--Pen~phmctes-cf cont1gmts (Ca tullo) Z1ttel 

Pensph111ctes aff dens1st1 wtlts Steuer 
Pensphmctes cf portZIIICilSIS Toucas 
PensPh111ctes ( undetermmed spec1es) 

Pensphmctes cf pouzmens1s Toucas 
Pensphmctes (undetermmed spec1es) 

l'l"DICATED 

AGE 

Comacmn ? 

Emschenan { ~ 

M1ddle Albmn 

Mtddle Albmn 

Aptlan 

M1ddle Alb1a11 

T1thoman 

Tlthoman 



COLLECTION 

NUMBER 

322 

Il340 

11341 

LrsT oF CoLL:CCTIONS 

SPECIES 

Pebbles contammg Pensphmctes ( u11determmed 
spectes) 

Amsocardw ? sp mdet 

Osytt opzdoceras douglasz Knechtel 11 sp 
Lzopzstha sp aff L g1gantea Sowerby 

Knnmcera.s attemuztum (H) att) Krause 'ar spznosa 
Sommermeter 

Knenuceras senucostatwn Sommerme1er 
Knemu:eras sommetmezet ¡ K11echte! 11 sp 
Kt1e1mceras crasszcostatmn Sommermeter 
Kne1mceras crassmodosum Sommerme1er 
Kne11uceras 111001 e¡ K11echtel n sp 
K11en>~cetas sp 
K 11etmceras ( undetermmed spec1es) 
1 yelhceras 1tlncht Knechtel n sp 
Brancaceras qucnstedtt Knechtel n sp 
MoJszso.tlcsza gabb1 Knechtel n sp 
Osytrofrldoceras douglas1 Knechtel n sp 
Oxytrapzdoceras (Mamzamceras) carb01ta1mm (Gabb) 
Oxytrop!doceras (Mamwmcetas) base¡ Knechtel n sp 
Callzanassa P,erummza Rathbu11 n sp 

01:ytrop1doceras (Mcmuamcetas) carbouarmm (Gabb) 

INIJICATED 

AGE 

T1thoman 

? 

Mtddle Albmn 
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DESCRIPTION OF COLLECTION LOCALITIES 

By JosEPH T SINGEWALD, ]R 

PoNGO DE MANSERICHE Rw MARANON, LoRETO (59) 

Collectwn 6 (77° 35' E, 4° 26'S)* On the north bank of the nver, 1100 
feet downstream from the contact of the Pongo Sandstone and the Shale­
Limestone senes m a small quebrada and for 100 feet or more down­
stream, are exposures of fosslllferous beds They vary from gray clay­
shale, weathenng wlth nodular fracture, to h1ghly bltummous, nearly black 
calcareous shale to black hmestone w1th a strong odor of petroleum on 
fresh fracture surfaces Intercalated m the shales are calcmm carbonate 
nodules and hmestone beds up to 3 feet th1ck Overlymg these fosslllferous 
beds 1s whlte quartz1bc sandstone 
Collectwn 16 (77° 35' E, 4° 26'S) On the north bank of the nver, about 
2000 feet upstream from the Huacanqm wh1rlpool From hmestone debns 
along the bank 

Rw AicHIYAcu, LoRETo 

The Rw AIChiyacu 1s a tnbutary of the Rw Potro wh1ch enters the 
Rw Maranon from the southwest about 15 rmles upstream from Barranca 
Collectwn 26 (77° 14' E 5° 1' S) The locallty 1s about 25 miles south 
of west of the confluence of the Rw A1ch1yacu and the Rw Potro The 
outcroppmg formatwns are the lower Red Beds wlth salt mtercalatwns 
and from wh1ch sulphurous hot waters 1ssue Foss1hferous hght gray hme­
stone boulders md1cate outcroppmgs of the Shale-L1mestone senes further 
upstream The collect10n was obtamed from these boulders 

PETRONILA, Rw UcAYALI, LoRETO 

Petromla 1s on the east bank of the R10 Ucayah, about 10 miles up­
stream from Paca, where the Shale-L1mestone senes of the Contamana 
Mountams reaches the Rw Ucayal1 

longitudes are positlons on the Amencan Geograph1c Soc1ety 

19 

/ 
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Collectwn 21 (74° 59' r::, 6° 59' S) About 300 feet south of the sugar 
mtll at Petromla and nearly 100 feet south of the arroyo, 1s a landshp 
e>..posmg masstve to bedded, hght gray, soft, fnable sandstone Under 
the sandstone 1s well-bedded, fossthferous, lead~gray clay shale These 
beds are m the S hale-Lunes tone senes under the Haucanqm sandstone 

Rro SARAYAQUILLO (SARAYAcu), LoRETO 

The Rw Sarayaqmllo flows 111 a dtrectwn a httle north of east, on the 
west stde of the Rw Ucayali, mto wh1ch It empbes about 1 m1le down­
stream from Paca The lower course of the nver to Santa Rosa about 22 
mtles west of Paca (75° 4' E 6° 55' S) 1s through the upper Red Beds 
Upstream from Santa Rosa the Red Beds are 111 fault L011tact wlth the 
Shale-L1mestone senes on the eastern hmb of an a11t1clme exposmg the 
Pongo sandstone Upstream from the Pongo Sandstone the nver travetses 
for about s1x miles a syncl111e 111 the Shale-L1mesto11e senes 
Collectwn 30 About 34 m!le downstream from the contact of the Pongo 
sandstone and the ~hale-L1mestone senes, 011 the east hmb of the antlchne, 
extend111g along the nver about 200 feet 1s gray to blue-gray shale rang­
mg from pure, platv shale to fine sandy and Irregular bedded shale wtth 
harder mtercalatwns of foss1hferous calcareous beds usually contammg 
shale pebbles 
Collectwn 31 About 1 mlle upst1eam flom the contact of the Pongo sand­
stone and the Shale-L1mesto11e senes 011 the west hmb of the antlclme and 
about Ys mlle upstream from Quebrada Lacre, are outcrops of lead-gray, 
fa1rly well-bedded foss1hferous shale w1th occas1011al mtercalat1011s less 
than 1 mch th1ck of sandy hmestone 

Rro CuxrABATAY (CusnABATAY), LoRETO 

The Rw Cux1abatay a11d 1t¡, tnbutanes head m a regton west of a 
group of htgh mountams that separates them from the headwaters of the 
Rw Sarayaqmllo They flow 111 a southerly to southeasterly dtrectwn, and 
the1r confluence tums easterly around the south end of these h1gh moun­
tams and co11tmues easterly to the Ucayah RIVer at Pampa Hermosa 
(75° 7' E, 7o 13' S) 

Upstream to a large fork of the Rw Cuxmbatay at 75° 31' E, 7° 4' S 
the nver flows through the Red Beds The bra11ch commg from the north 
1s herem called the Rto Cuxmbatay ( the Aguan u ya of the Amencan Geo­
grapluc Soc1ety map), and the branch commg from the north-northwest 
IS herem called the Rw Ochpayacu (the Cushabatay of the Amencan Geo-
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graphtc Soctety map) One mtle above the confluence of these two nvers 
the Rto Cuxtabatay enters the Shale-Ltmestone senes, traverses the upper 
beds for a mtle and then flows over the Huacanqm sandstone About 3 
mtles above the confluence, m the Haucanqm sandstone, the Rto Agua 
Blanca enters from the northwest On both the Rto Cuxtabatay and the 
R10 Agua Blanca, the Huacanqm sandstone 1s succeeded upstream by the 
lower beds of the Shale-Ltmestone senes The Rto Cuxtabatay flows 
across these beds for a dtstance of about 5 miles and the Rto Agua Blanca 
about 7 miles Further upstream both nvers traverse for long dtstances 
an area underlam by Pongo sandstone 

Collecttons 33, 34, and 35 are from the Rto Cuxtabatay from beds 111 

about the rmddle of the lower beds of the Shale-Ltmestone senes 
eollect1mt 33 An e'Cposure of 30 feet of dark gray to black soft thm­
bedded shale whtch weathers to angular and thm flaky fragments and con­
tams sparmgly small calcareous and pyntlc concrettons 
eollectwn 34 About ;4 mtle further upstream, an e:Aposure of 40 feet 
of dark gray, soft fisstle shale wtth thtck mtercalattons of hghter gray 
hard, sandy shale 
e ollectt.Q'It 35 At the east end of a sharp easterly bend of the nver about 
Yz mtle further upstream an exposure of 40 feet of hght gray, fine to 
medmm-gramed sandy shale 

Collecttons 36, 37, 38 e'Ctend over a wtder strattgraphtc range tn the 
lower part of the Shale-Ltmestone senes along the Rw Agua Blanca 
eollectwn 36 An e'Cposure of dark gray, fisstle shale extendmg 34 mlle 
along the nver 
eollectwn 3"1 About 1 mtle further upstream, an exposure of 40 feet of 
dark gray to black, soft thm-bedded shale wtth small calcareous and pynttc 
concretwns Thts ts probably the same honzon as at the locahty of Collec­
twn 33 
eollectton 38 Nearly 2 mtles further upstream exposures of about 75 
feet of mterbedded darl~ gray, fisstle shale and fossthferous hght gray 
hard sandy shale 

Rro PACHITEA, HuANuco (60) 

The S hale Ltmestone senes outct ops m two areas along the Rw 
Pachttea, m the vtctmty of Isla de Chonta (74° 41' E 8° 52' S) and from 
Baños (74° 52' E 9° 6 S) to beyond Esperanza (74° 54' E, 9° 12' S) 
e ollectwn 4~ The upstream half of the Isla de Chonta and the oppostte 
banks of the nver are underlam by gray shale that breaks clown mto nodular 
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fragments on weatheung and fossthferous harder tmpure hmestone that 
weathers to a gray-whtte color 

Collectwn 44 About y,¡ mtle downstream from the Quebrada Baños ts 
hght blue-gray to ohve-gray shale that weathers to a pearl-gray color wtth 
111tercalat10ns of nodular, argtllaceous hmestone beds less than one foot 
thtck at 111tervals of severa! feet A few of the 111tercalated harder beds 
are calcat eous sandstone 

Collectwn 46 About 3/5 mtle upstream from Quebrada Baños, ts nodular 
gray shale that breaks 111to small flagments on weathenng, 111 whtch are 
111tercalatwns about 2 feet thtck of th111-bedded, nodular, argtllaceous hme­
stone 

Collectwn 49 A half mtle downstream from the Quebrada Santa Teresa 
2 mtles north of Esperanza are alternat111g beds of blue-gray, th111-bedded 
shale, pale green gray and gray nodular shale, and nodular, argtllaceous 
lunestone that weathers to a dtrty whtte color 111 beds from a few mches 
to four feet 111 thtckness 

Collectwn 50 From a half mtle upstream from the Quebrada Santa 
Teresa toa half mtle downstream from the Quebrada Estala for a dtstance 
of about a half mtle, ts blue-gray to slate-gray th111-bedded shale that breaks 
clown to small flakes on weathenng, 111tercalated 111 whtch are nodular gray 
hmestone and bands of hmestone concret10ns from 1 to 3 111ches 111 dtameter 
at mtervals of about stx 111ches Fosstls are abundant 111 these beds 

Colletcwn 51 A half mtle upstream from the Quebrada Estala and nearly 
1 mtle downstream from the Raptdos de Stra, ts blue-gray to slate-gray 
shale wtth wtdely spaced 111tercalattons of nodular argtllaceous hmestone 
beds and layers of hmestone nodules The character of the shale vanes 
wtth tts calcareousness The less calcareous the shale the darker the shade 
of gray and the greater the tendency to platmess and fissthty on weathenng 
The more calcareous beds are hghter gray m color and tend to have a 
more nodular or trregulat fracture 

The strattgraphtc posttwn of Collectton 42 ts uncerta111 The nearly 
one mtle wtde band of the Shale-Ltmestone senes at the Isla de Chonta ts 
111 fault contact wtth the Pongo sandstone on tts upstream stde and ts 
probably 111 fault contact wttb the Red Beds on the downstream stde I t 
does not 111clude the honzon of the Huacanqm sandstone 

CollectiOns 44 46 49, 50, and 51 are from the Shale Ltmestone senes 
below the Huacanqm sandstone The probable strattgraphtc posttton of 
these locahttes downwat d ts Collectwn 49 Collectwns 50 and 51 Collec­
tton 46 Collectton 44 
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HUAILo\S ANCACHS (77° 54' :e, so 52' S) 

At the eastern outsktrts of Huatlas along the toad to Caras ts a seues 
of 111tercalated beds of bmestone and shale whtch 111clude beds of gypsum 
Ltmestone from severa! small quarnes 1s burned for bme 
Collectton 111 Along the road, O 7 tmle east of the Huatlas plaza, IS 
dark gray shale that weathers to small fragments with mtercalatwns of th111 
bed:; of fosstbferous bmestone and calcareous shale 
e ollectton 205 From Slmtlar fossthferous beds 111 the same V1C111tty 

SrcsABAMBA (SrcsiBAMBA), ANCACHS (77° 36' E, so 37'S) 

Collect10n 113 About y:; mtle southwest of Stcsabamba on the road to 
the Hactenda Cochabamba are fosstltferous hmestones whtch overhe th111-
bedded white quartzttes with 111terbedded mashed coal seams, and whtch 
are 111 turn overla111 by black shale and ohve shale with mtercalatwns of 
fosstbferous nodular-fractunng hmestone 

~ Collect10n 134 Between Stcsabamba and Panas (77° 36' E so 34' S) 
the road descends to a bndge across the Rw Sthttas at Tumannga and then 
ascends on the opposlte stde to Panas The Rw Sthttas has cut a gorge 111 
an anhchne of quartzltes the axis of whtch runs along the Rw Sthuas 111 
the dtrectwn N 45 o Vv and pttches steeply 111 the same dtrectwn The beds 
011 the southwest bmb dtp 1S 0 and those on the northeast hmb dtp 47° 
Toward the top of the quartzltes are mtercalahons of shale sorne of whtch 
1s red and green m color and whtch breaks mto nodular fragments Over­
ly111g the quartzltes ts fosstltferous, dark blue bmestone 111 beds up to 3 
feet 111 thtckness wtth bands of black chert Foss!ls are abundant 111 these 
bmestones 011 both bmbs of the ant1ch11e 

Aco ANcAcHs (77° 53' E, so 31' S) 

Between Cabana (7S 0 1' E, S0 24' S) and Aco are blue-black slates 
showmg pnsmahc metamorphtc m111erals 111truded by stocks and dtkes of 
bwttte gtamte and hornble11de dwute 
Collectwn 163 About halfway between Cabana a11d Aco ate fosstbferous 
blue-black slates 

Between Aco a11d Urcon (77° 47' E, so 34' S) are the blue-black 
slates 
Collectwn165 Ü11 the mountam stde above the Hacienda Yantacon, nearly 
halfway between Aco and Urcon are fossthferous blue-black slates 
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SIHuAs ANc<\CHs (77° 3S' E, so 33' S) 

eollectwn 166 One mtle west of the plan m Sihuas, a small branch of 
the R10 Sihuas ftowmg m a north-northeasterly clirectwn crosses alternat­
mg becls of shale, sanclstone, ancl quartzlte Where the road to Tanca 
crosses this stream the becls clip to the south In the becl of the stream 1s 
much clebns of dark blue fossiltferous ltmestone brought clown from lugher 
up on the mountam Collechon 166 IS from this hmestone debns 

f\RICA, ANC\CHS (77° 45' E so 36'S) 

In the vicimty of the Urpay coal mme, 1;v.¡: miles southeast of Tanca 
are mterbeclded blue-black slaty shale and dark gray and whlte quartzite 
contammg coal seams 
e ollectum 11 ~ At the sharp bencl m the roacl to Tan ca, y.í mlle west 
of the Urpay mme, the shale IS fossihferous 

QmLLAR R10 RuPAC Al';CACHS (77° 27' E so 35'S) 

Along this portwn of the Rw Rupac IS a lughly folded senes of alter­
natmg beds of hmestone calcareous shale, ancl gray shale 
eollectzon 301 The San Pedro house of the Hacienda S·mta Clara IS 
10 miles clown the Rw Rupac from Qmllar on the north sicle of the 
nver ancl on the downstream sicle of a small branch of the nver About 
SOO feet northeast of the l10use and about 90 feet higher than the house 
IS a group of highly fosslllferous becls consistmg of nodular marly hme­
stone that weathers tan and pale gray c1.lcareous shale that weathers to 
small Irregular fragments 

CHACABA"\IBA Rro RuPAC (77° 23' r: so 33' S) 

The R10 Rupac contmues to traveise lughly folcled beds of hmestone 
calcareous shale and shale The hmestones 1.re prevallmgly dove-gray m 
color and range from massive hard beds, to nodular fractunng argtllaceous 
beds to softer marly beds The shales range from thm-bedded to nodular 
fractunng Thei e are al so occaswnal mtercalatwns of thm-bedded whlte 
quartzibc sandstone that tends to weather to a dar!'- rusty color 
e ollectzon 310 At the Rio Rupac, 1200 feet northeast of Chaca bamba 
are fossibferous beds rangmg m composibon from hard, nodular fractur­
mg hmestone, to argillaceous nodular hmestone to nodular fnctmmg shale 
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PARIAS RIO RUPAC ANCACHS (77° 36' E, 8° 34' S) 

The Rw Taullagon enters the Rto Rupac from the southwest ;4 mtle 
upstream from Panas and 2;4 mtles downstream from Sthuas For a 
httle over a half tmle from tts confluence wtth the Rto Rupac, the Rto 
Taullagon traverses a thtd .. senes of quartzttes wtth thm mtercalattons of 
shale The quartztte ts prevathngly whtte but ts htghly speckled wtth 
mmute black pm pomt dots Sorne of the quartztte beds, however, are 
dark gray and greentsh yellow m color The shale ranges m color from 
pearl gray to yellowtsh ohve Sorne beds fracture m nodulat fragment'i 
and others mto flat splmtery fragments 

Overlymg the quartztte beds are beds of shale and hmestone In the 
lower beds shale predommates over lunestone, but these beds are overlam 
by thtck beds of htghly fossthferous hmestone that begm 94 mtle upstream 
from the mouth of the nver The dtp of these beds ts about 50° to the south 
Collectwn 316 The lowermost beds of the thtck-bedded hmestone 
Collectwn 311 Thtch. beds of marly hmestone mtercalated wtth nodular 
fractunng shale These beds are about 400 feet htgher ~trattgraphtcally 
than those of Collect10n 316 
Collectton 318 Lunestone debns m the bed of the stream between the 
locahttes of Collectwns 316 and 317 

e \JAs A:r-.cAcHs 

Cajas ts a httle over 3 mtles south of Qwllar (77° 27' :C S0 35' S) 
on the road from Sthuas to Parobamba less than ;4 mtle west of the 
branch road to the north to San Pedro and Santa Clara and about 7 mtles 
northwest of Parobamba (77° 23' E, S0 43' S) 

The Sthuas-Parobamba road for a long dtstance on each stde of Cajas 
traverses a senes of mtercalated quartJ'ltes and shales The quart7ltes range 
f¡ om whtte quartzttes wtth abundant mmute black and rusty spots to gray 
and tan quartzthc sandstones that weather rusty colored The shales vary 
f¡ om htghly arenaceous to htghly argtllaceous, and m color from tron-black 
to hght gray In places the black shales contam an abundance of tron 
carbonate concretwns rangmg m stze from a fractton of an mch to a foot 
or more m dtameter These beds also mclude thm lughly mashed coal 
beds Such coa! beds are e'<posed on the htllstde above the road tmmedtate­
ly southwest of CaJaS 
Collectwn 3ZO Along the road, 1;4 mtles nmtheast of Cajas, are fosstl­
tferous thm bedded shales wtth carbonate concretwns and mtetcalahons of 
quartztttc sandstone 
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Collectwn 321 Along the road, y;; mlle n01 theast of Cajas and 1200 feet 
northeast of a small roadstde shnne 
Collectwn 322 Ata bndge, 1}4 mtles southwest of Cajas, m fosslllferous 
black shale wlth carbonate concretwns so abundant at sorne honzons to 
coalesce mto contmuous beds and wtth quartzlte mtercalatwns 

MATIBA"'IiBA Rro MARAÑON ANcAcHs (77° 13' r: so 41' S) 

Matibamba 1s the old crossmg of the Rw Marañon on the road from 
Parobamba to Huacrachuco (77° 3' E, so 39' S) whtch 1s ata pomt 1y;; 
miles upstream from the confluence of the Rw Parobamba 

The senes of quartz1tes and mterbedded shales descnbed at Cajas 
contmues along the road to Muchcayo 274 mlles beyond Parobamba At 
Muchcayo the road down the Rw Parobamba valley tlaverses a senes of 
alternatmg masstve lunestones and shales Both senes of beds dtp south­
westerly so that the bmestones underhe the quartzlte HO\.,evet, the 
quartzlte beds are htghly folded near the contact and appear to have been 
thrust over the hmestones, perhaps on the bmb of an overturned fold The 
hmestones are much folded wtth many reversals of dtp but the prevatlmg 
dtp 1s southwesterly as at the contact wtth the quartntes About 10 mlles 
n01 theast of Muchcayo begms a senes of red beds bkewtse much folded 
but wlth a prevallmg southwesterly dtp 1 hese red beds contmue down the 
valley fo1 20 miles to wlthm less than 3 mlles from the Rw Marañon 
They constst mamly of hard red shale that weathers mto penCillate frag­
ments and mcludes zones of green shale In about the tmddle of the se11es 
ts a bed of bght gray bmestone, 1 foot thtck underlam by severa! beds 1 
mch thtck mtercalated m red and gt een shale A sh01 t dtstance northeast 
of the hmestone beds the red shale has small flat lenticular cavttles along 
the beddmg planes, wlth the major axis rarely longer than 1 mch, whtch 
are lmed wtth mmute gypsum crystals 

East of the red beds a1 e green chlontlc schtsts that are htghly cnnkled 
and traversed by abundant layers and vems of whtte quartz At the con­
tact the schtsts have a southwesterly dtp and dtp unde1 the red beds but 
at a constderably steepe1 angle The contact 1s not concordant but may 
be elther an unconformtty or a fault contact The sclusts contmue to wlth­
m a httle more than a half mlle from the Rw Matanon where they are un­
conformably overlam by masstve medmm coarse to coarse pebbly cro~s­

bedded quartzlttc sandstone wlth a steep northeasterly dtp parallel to the 
contact surface suggestmg a basal sandstone depostted on the schtsts On 
the other hand, at thts contact on the Rw Parobamba, a zone 50 feet wtde 
of htghly mashed schtst enclosmg huge blocks of the sandstone md1c1.tes 



D:cscRIPTION OF CoLLECTION LocALITIES 

that the contact IS a fault Overlymg the sandstone Is thm-bedded dark 
shale with occaswnal mtercalatwns of ferrugmous hmestone and quartzltit 
sandstone Stratigraphically higher the hmestone beds mcrease m abund­
ance and thickness, and at the Rw Marañan the sequence IS wholly hme­
stone except for a few thm mtei calatwns of calcareous shale with carbonate 
concretlons fhe hmestone beds range up to severa! feet m thickness and 
are mostly dense textured and massiVe Interbedded wlth them are nodular 
fracturmg and breccm beds These hmestones contam spanngly poorly 
preserved fosslls which are mostly pelecypods This whole senes of beds 
and the schist contact are well exposed along the Rw Parobamba JttSt 
above Its confluence with the Rio Marañon Between the mouth of the 
Rw Parobamba and the Matlbamba crossmg the 10ck under the pebbly 
sandstone IS gramte gneiss which extends across the Rw Marañan at 
Matibamba 
Col/echan 327 About 200 yards above the month of the Rw Parobamba 
are fossihferous nodulm -textured hmestones mterbedded m shale These 
beds are m the shaly poi twn of the sequence between the pebbly sandstone 
and the massive hmestones 

Pur:BLO Vrr:Jo HuANuco (76° 58' E, so 41' S) 

About ;y,í. mlle sonthwe~t of Pueblo VIeJO, the road crosses a bndge 
On the east side of the bndge a road branches to the south About 500 feet 
south of this road fork IS green chlontic schist Overlymg the schist and 
parallel to Its schistoslty IS dark bnck-red matenal that contams fragments 
of the schist This Is followed by two feet of shckensided red shaly matenal 
This IS overlam by a red coarse quartz-pebble conglomerate which becomes 
sandier toward tlle top and loses Its red color, gradmg mto a white, medmm 
to fine-gramed, pebbly sandstone which extends beyond the f01k along the 
mam road The latter IS overlam by about 20 feet of hght tan, arkosic, 
conglomeratic sandstone blotched with rusty stams This m turn 1s over­
lam by about 20 feet of gray shale with thm sandstone mtercalatwns be­
commg mamly sandstone at the top These beds have a northeasterly dip 
of about 26° About 500 feet east of the bndge, the sandstones are suc­
ceeded by massive lunestones wluch contmue to the nose of the hdl around 
which the stream and the road turn near Pueblo VIeJO Well around this 
turn the hmestone appeai s to be faulted out and Is succeeded by medmm 
to coarse-gramed cross-bedded red sandstone wlth pebbly bands and this 
m turn m a short distance by chlontic schist wlth layers and vems of white 
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quartz A ltttle further to the southeast the hmestone ts faulted agamst 
the schtst 
C ollect1on 348 Intercalated m the masstve hmestones, about y.í mtle 
northeast of the bndge are fossthferous softer and less masstve beds They 
mclude tan-gray marly beds nodular hmestone, and calcareous shale wtth 
a few mtercalattons of masstve hmestone up to 3 feet m thtckness 

NATIONAL MusEU"\1 CoLLECTIONs 

Collectwn 11340 Same locahty as Collectton 6 m the Pongo de Man­
senche 
Collectwn 11341 Descnbe merely as havmg been obtamed 'above Con­
tamana" (74° 52' E, 7° 15' S) m Loreto 
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PART Il 

PHYLUM ECHINODERMA 

CLASS ECHINOIDEA 

FAMILY PYGASTERIDAI:. GRI:.GORY 

GENUS HOLI:.C1'<PUS DFSOR 

H olectypus planatus Romer var mmttSinalts Gabb 

PLATE I Ftgs 1 :1 3 

Holectypu.s pla11atu.s Romer var mnmsmaltS Sommermeter Neues Jahrb fur Mm 
B B 36 p 394 pi 15 figs r 3 

Test famtly pentagonal, moderately depressed, the apex formmg a 
broad, obtuse angle m cross sectton, abactmal surface regular, slopmg, 
stratght near the a pe'<, and becommg famtly convex near the margm, 
actmal surface shghtly conve'- and moderately e'\.cavated near the margm 
and medtal portton, becommg raptdly concave near the penstome, am­
bulacral areas narrow stratght, and ftush wtth the remammg surface of 
the test, ponferous zones very narrow and far apart, pore patrs obhque, 
pores very small round, and those of each pmr closely spaced wtth reference 
to each other, alternate plates of the mterambulacral areas of the dorsal 
surface bear one very small tubercle, wtth sunken areole, placed one thtrd 
of the length of the plate from the adradtal suture and three or four 
columns of smaller tubercles whtch do not perstst to the ape'<, the mterven­
mg plates are not studded wtth tubercles, alternate plates of the ambulacral 
areas of the abactmal surface bear one very small tubercle sttuated very 
close to the adJacent ponferous zone and the mtermedtate plates bear two 
smaller tubercles the ambulacral and mterambulacral areas of the sur­
face bear regularly arranged, concentnc rows of closely spaced tubercles 
wtth sunken areoles wh1ch though small, are cons1derably larger than those 
of the dorsal surface but become smaller and more w1dely and trregularly 
spaced as they approach the penstome mtcroscoptc granules are present 
over the enttre surface of the test, aptcal dtsk small, ftush central m pos!­
tton gemtal plates d1stlnctly perforated penstome central m pos1t1on of 
medmm s1ze clearly decagonal w1th well-marked branchtal mctslons pen­
proct large pynform, sttuated near the postenor edge of the test 

D1menswns length 37 m!lhmeters , w1dth, 35 mtlhmeters , he1ght 15 
m1lhmeters 

15 
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The form represented 111 our collectwn IS beheved to be tdentlcal w1th 
the spec1es descnbed and figured by Sommerme1er, as It agrees wtth the 
latter very closely 111 stze and outhrie The posttlon stze and shape of 
the penprostome and penproct 1s tdentical 111 the two forms as IS also 
the stze and arrangement of the tubercles of both the ambuiacrai and 111ter­
ambuiacrai areas of the actmai and abact111al surfaces The type of the 
spectes, as destgnated by Sommermeter IS very madequateiy descnbed 
and figured by Gabb (24 p 300 pi 43 figs 3 3a, 3b) and the tdentlty 
of the two forms seems somewhat questwnabie H mt1msuzahs Pauike 
( 45 p 261) mcluded m the synonymy of Sommermeter Is not figured 
From the descnptwn 1t Is not posstbie to estabhsh the tdentity of the iatter 
spectes wtth our form H cf senalzs Pauike ( 45 p 260, pi 16, figs 3, 3a) 
1s beheved to represent a ddferent speCies as It dtffers from our spectes 
by 1ts somewhat iarger SI7e, and proportwnally much iarger penstome and 
penproct Accordmg to Sommermeter H planatus Romer var mtm1smalts 
occurs 111 beds whtch range 111 age from Aptlan to Vracoman Our speCI­
mens occur w1th a peiecypod assembiage wh1ch strongiy ~uggests that the 
age 1s Aptlan 

Collecbon 317 

FAMILY Ecr-rrl'<oNr:IDAr: WRrGHT 

GI:NuS BOTRIOPYGUS D ORBIGNY 

Bot1 wpygus comp1 essus Gabb 

PLATE Il F1gs r 2 3 

Botnopygus comp¡esws Gabb Jour Acad Nat Sc1 Ph1la 2nd ser vol 8 r874 
r88r p 300 pi 43 figs 2 2a 

Botrwpygus comp1 essus Berry Johns Hopkms Umv Stud1es m Geol No 2 1922 
p 62 pis 7 12 

Gabb descnbed th1s spectes as follows 
Shell broadiy eihpt!cai, ends equai, upper surface very broadiy con­

vex, under, shghtly concave detalis of surface ornament unknown ' 
Berry adds the follow111g detai!s 
"Test compressed, shghtiy concave actmally, rather eveniy rounded 

abactmally, shghtly htgher beh111d the mtddie Ambitai outlme subctr­
cuiar to shortiy elhpbcai shghtiy ftattened 111 the 111terambuiacra Ap1cal 
system and mouth shghtiy 111 front of the center Penproct eihpbcal, on 
the act111ai stde of the postenor marg111 Petais subequal, ftush, not clos111g 
becommg obsolete below the amb1tus the pores becom111g dtstmct as the 
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margm ts passed and the ambulacral plates here bemg very low and wtde 
each wtth a smgle pore patr, these pore patrs are btsenal by the regular 
alternaban of margmal and central posttlons Ambulacral plates m the 
subequal petal01d areas low, smooth, the mner of the pores of each patr 
promment subCircular, the outer startmg as pores m the aptcal r.egwn 
raptdly pass to long sht-hke sulcattons Actmal surface of the mteram­
bulacra covered wtth numerous low tubercles Abactmal surface not well 
preserved, apparently almost smooth The two spectmens fróm Huancave­
hca, shown m outhne m the accompanymg figures, have the followmg 
tltmenswns 

' Length 4 9 cm 6 9 cm 
W tdth 4 1 cm 6 2 cm 
Hetght 16 5 cm, 22 5 cm" 

Three spectmens too poorly presetved for complete descnptton, are 
bebeved to belong to thts spectes In all essenttal characters they seem to 
be tdenbcal wtth the spectmens descnbed by Berry from Huancavehca 
The most stnkmg pomt of dtsstmtlanty ts to be noted m the posltton of 
the htghest part of the test whtch m two of our spectméns ts shghtly m 
front of the mtddle The thtrd spectmen of our collectton agrees m thts 
respect wtth Berry's descnptwn 

Dunenswns of the three speCimens m the collectwn 
Length, 4 5 cenbmeters , 4 1 centtmeters 3 9 centtmeters 
W tdth 4 centtmeters , 3 2 centtmetet s 3 2 centtmeters 
Hetght 1 5 centtmeters, 1 5 centlmeters, 1 5 centtmeters 

In addttlon to the two occurrences of the genus hsted above Berry 
1.dds that "Ltsson records undetermmed spectes of Botrwpygus from 
Ventantlla Provmce of Yauh and Luya, Provmce of Luya, m the Depart­
ment of Ltma and constders them as well as Gabb s two spectes as of 
Apttan age ' The spectmens m our wllect10n come from a locabty whtch 
wntams a pelecypod assemblage whtch also strongly suggests an Apban 
age ( see mtroductwn) 

Collect10n 317 
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FAMILY SPATANGIDAE \VRIGHT 

GENUS E~NALASTER D ORBIGNY 

Ennalaste1 peruanus Gabb 

PLATE I F1gs 4 5 6 

Ennalaste1 pe¡ uanus Gabb J our Acad Nat Sc1 Ph!la 2nd ser vol 8 1874 1881 
p JOI p! 43, figs 4 4C 

E11allaster peruu1~1ts Berry Johns Hopkns Umv Stud1es m Geol No 2 1922 p 63 
pi 6 figs 1 JI (Synonymy) 

Test of medmm s1ze, oval, cord1form, longer than broad, rounded m 
front with a narrow and shallow antenor sulcus, narrowed and truncate 
behmd, actmal surface havmg a low 10unded ndge extendmg from the 
penstome to the postenor extremity becommg sbghtly beveled at the 
postenor margm, and bounded laterally by shallow, broad sukl wh1ch ex­
tend from the pastero-lateral margms to the penstome, abactmal surface 
moderately conveA, h1ghest postenorly, antenor and lateral borders m­
flated , ambulacral areas subpetal01d, the antenor ambulacrum longer and 
wtder than the others sltuated 111 a deep depresswn wh1ch grades mto the 
antenm sulcus, ponferous zones of tlus petal moderately w1de and fa1 
apart pore pa1rs of each zone consxstmg of a round or oval pore toward 
the center of the ambulacrum and a transversely elongate pore toward the 
s1de of the ambulacrum, each alternate pore of the outs1de row IS nearly 
tw1ce as long as the precedmg one, near the medml portwn of the am­
bulacrum two of the longer pores may alternate w1th one short one pa1red 
petals nearly flush, the antera-lateral pa1r nearly tw1ce as long as the postero 
lateral pa1r, w1th the petalmd parts d1vergent, flexuous and tendmg to close, 
ponferous zones of the antenor paned ambulacra very unequal antenor 
pore pa1rs very small, round and obhque wlth the pores of each pa1r close 
together, the postenor pore pa1rs are transversely elongate, the antenor 
pores s1tuated m the nuddle of the funow and of one half the length of 
the pores of the postenor row po11ferous zones of the postenor pa1red 
ambulacra subequal, and moderately w1de, antenor pore pa1rs obhque, 
shghtly smal!er than the postenor pore pa1rs with the antenor pores of 
each pore patr transversely elongate, and the pos tenor pores oval , postenor 
pore pa1rs obhque, havmg the antenor pore of each pore pa1r oval and the 
postenor pores transversely elongate, surface of the test cove¡;ed wtth 
small tubercles wh1ch are sparsely scattered, and become shghtly smalle1 
and more dosel y spaced near the ambitus , below a tnangular area between 
the mouth and the postenor extenmty, and bordered by broad smooth 
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stnps, ts dosel y studded wtth tubercles, between the tubercles there ts a 
mtcroscopic granulaban, apical disk small, nearly flush wtth the surround­
mg surface of the test, sttuated shghtly postenot to the center of the 
abactmal su.rface, the gemtal plates are distmctly perforated postenor ancl 
antenor gemtal pares equally dtstant from each other, penstome sub­
clrcular transverse, wtth promment-postenor labrum, sltuated at posten01 
extremity of the antenor third, penproct subcircular greatest dmmeter 
vertical of about the same size as the penstome, sttuated JUSt below the 
upper extrenuty of the postenor truncaban 

Dunenswns Jength, 29 mllhmeters, width, 27 5 m!lhmeters, height 
16 mtlhmeters 

This species, of wluch the type was descnbed by Gabb flom matenal 
sent to lum by Raimondl from the VICimty of Ollen, 2 leagues from CaJa­
marca m the Department of CaJamarca, Peru, IS wtdely distnbuted through­
out the Cretaceous of Peru, and has been reported from beds to which ages 
rangmg fi om Aptlan to Cenomaman ha ve been assigned It ts represented 
m the collectwn by abundant mateital and ts beheved to be Identlcal wtth 
the fmm descnbed f10m Huancavehca by Betry, who gives a full discus­
ston of the synonymy and affimties of the speCies Our speCimens occm m 
associatlon With a pelecypod assemblage wluch st10ngly suggests that the 
age IS Aptlan 

Collectwn 317 

Ennalastm 1 oschent n sp 

PLATE 11 r¡gs 4 5 6 

fest large, ovate-pentagonal longet than b10ad rounded m flont and 
wtth a deep antenor sulcus, nan owed and trunca te behmd, actmal surface 
moderately convex shghtly arched near posteuor e"\.tremlty abactmal 
surface moderately convex, lughest postenorly, anten01 and lateral bord­
ers mflated ambulacral areas petalmd antenor ambulacrum longer and 
widet than the anten01 paired ambulacra sttuated m a broad deep, de­
presswn whtch grades mto the anteuor sulcus, ponfe10us zones of thts 
petal broad and far apart pare pairs unequal, With two successiVe equal 
patrs which ha ve a transverse, oval pare towai d the center of the am­
bulacrum and a transversely elongate pare near the side alternatmg wtth a 
pair of transverse oval pores which are more closely spaced With teference 
to each other thts arrangement IS modlfied near the aptcal extrem¡ty of 
the ambulacrum where the pore patrs become equal and constst of oval 
pores which finally become circular 11ear the aptcal dtsh. paired petals very 
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shghtly depressed the antenor lateral patr nearly twtce the length of the 
postenor lateral pau' havmg the petalmd parts diVergent fle.xuous ancl 
closed, ponferous zones of the patred ambulacra very unequal the antenor 
pore patrs very small, round shghtly obhque, and wtth the pores of each 
patr close to~ether the pores of the postenor pore patrs are transversely 
elongate, w!th the antenor pore of each patr sltuated m the mtddle of the 
1.mbulacral furrow and of one half the length of the pores of the postenor 
row except near the extremttles where the postenor pores become short­
ened, surface of the test covered w!th small sparsely scattered tubercles, 
below a subtnangular area between the mouth and the postenor e-...tremtty 
ts closely studded w!th tubercles whtch become smaller and more closely 
spacecl about a shghtly produced aptcal portwn near the postenor medtan 
portwn of the area, a mm u te granulatwn ts present between the tubercles 
aptcal dtsk small, shghtly sunken, sttuated sltghtly postenor to the center 
of the dorsal surface postenor gemtal pores shghtly more wtdely separatecl 
than the antenor patr penstome subctrcular wtth postenor labnm1 sltuat­
ed at the postenor extrenuty of the antenor thtrd, penproct sltuated JUSt 
below the upper extremlty of the postenor truncatlon 

Dtmenswns length ±7 mtlhmeters, wtdth 4± mtlhmeters hetght 23 
mtlhmeters 

Thts form 1s very closely related to Ennalaste1 pe1 uanus Gabb but 
ts constdered to be a new spectes It ts larger than any spectmen of E 
pe1 uanus thus far recorded ancl dtffers further from the latter m the 
followmg detatls 1t has a dtfferent arrangement of the pore patrs of the 
1.ntenor ambulacrum has a more angular and less cordtform outhne and 
has a deeper antenm sulcus It occurs wtth a fauna! assemblage whtch sug­
~ests that the age 1s Aptlan 

Type matenal Holotype 
Collectlon 317 

FAMILY SPATA~GIDAC \iVRIGHT 

GENUS HCMIAS1I:R DESOR 

H emwste1 fom nelt var obhquus Bruggen 

PLATE I F1gs 7 8 9 

H emwste1 T mu neh nov var obltqurts Bruggen N eues J ahrb fur Mm B B XX}.. 
1910 p 772 pl 27 fig 2 

Test of medmm stze ovate-pentagonal rounded m front wlth a deep 
antenor sulcus narrowed and obhquely truncate behmd, actmal surface 
moderately cónve-... abactmal surface htghly convex arched mto a htgh 
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sharp ndge m the postenor mterambulacral area slopmg downward m 
front ambulacral areas petalmd, w1th stra1ght petals sltuated m deep de­
presswns of the sm face, the posterolateral pá!r three fifths the length of the 
anterolateral pa1r, ponferous zones of the pmred petals w1de pores trans­
versely elonga.te, w1th the rows of pores far apart and eqmspaced antenor 
petal longer but very shghtly narrower than the others sltuated m a fa1rly 
deep depress1on wh1ch grades mto a deep ancl narrow antenor sulcus 
wh1ch pers1sts ventrally to the penstome ponferous zones of th1s peta! 
ve1 y narrow and fa1 apart, pores small oval and the pore-pa1rs are shghtly 
obhque surface closely covered w!th small tubercles wh1ch mc1 ease 111 s1ze 
toward the penstome, between the tubercles there 1s 1. microscopic granu­
Iat!On on the ventral s1de there 1s an 1rregularly tnangular area w!th the 
apex d1rected antenorly and extend111g to the penstome, bordered laterally 
by fmrly broad smooth stnps, penpetalous fascwle narrow and mcl1stmct 
antenorly curvmg regularly arouncl the encls of the petalmd areas, mod­
erately bent upward between the antenor 1.nd postenor pa1red ambulacra 
ap1cal d1sk small sunken and s1tuated shghtly antenor to the center of 
the abactmal surface the four gemtal plates chst111ctly perforated, w!th the 
postenor gemtal pores shghtly more d1stant than the antenor pa1r pens­
tome subremform transverse, wlth promment posteriOr labrum situatecl 
near the anteno1 margm penproct elhptical, greatest cl1ameter vertical 
s1ttmted JUSt below the upper extrem1ty of the postenor truncatecl area 

D1mens10ns length 32 m!lhmeters W!clth 29 m1lhmeters he1ght, 
19 5 m1lhmeters 

1 he genus Hemidster 1s represented 111 our collect10n bv a large number 
of spec1mens wh1ch are for the most part too poorly ¡neserved for spectfic 
determmatlon One spec1men 1s m a near)y perfect state of preservat10n 
however and 1s behevecl to represent the spec1es H fou/nalt var obltquus 
Bruggen Both fonns have the obhquely truncated postenor margm 
narrow elhptlcal penproct sltuatecl near the upper e'\.termlty of the pos­
tenor truncat10n postenor mterambulacrum arched mto a lugh, sharp 
ndge, ancl the ap1cal disk sltuatecl shghtly antenor to the cente1 of the 
<bactmal surface fhe most stnkmg clrfference between the two forms 1s 
m the s1ze For example Bruggen g1ves the followmg d1mensions 

Length 2 3 cm, w1clth 2 1 cm, he1ght 2 3 cm 

H fourneh was descnbed by Cotteau (17 hsc 7, p 58 pl 2) from 
the Senoman of Alg1ers 

Bruggen cl1stmgmshes four v1.nehes of the spec1es and g1ves a cle­
tmlecl discusswn of the1r affimhes 
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Neumann (39, p 99) reports the occurrence of H fournelt from La 
Qumua, Central Peru, from beds beheved to be of Santoman age Hts 
descnptton ts not accompamed by figures, and the tdenttty of hts form wlth 
ours cannot be venfied Our speetmens occur m beds whtch contam Ostrea 
mca1se~ Coquand, mdtcatmg that the age ts probably Emschenan 

Collecbons 307, 44, 46 50, 51 

PHYLUM MOLLUSCA 

CLASS PELECYPODA 

FAMILY NucuLIDAE AnAMS 

GENUS NUCULA LAMARCK 

Nucula turg~da n -Sp 

PLATE 1 F1gs ro II 

Cast conve:A htghly mfiated thtoughout, meqmlateral eqmvalve, at­
tammg a large stze for the genus , elongate, nearly stratght antenor margm 
rounded produced ventral margm broadly convex throughout, curvmg up­
ward more raptdly m front than behmd, pos tenor margm sharply rounded, 
postenor cardmal margm short, shghtly concave, beaks small pomted, 
proxtmate, optsthogytate, sltuated one thtrd of the length of the cast ftom 
the postenor extrenuty, escutcheon suggested by a deeply excayated, con­
cave, smooth area wtth an elhpttcal outlme, startmg JUSt behmd the beaks 
and extendmg to the end of the pos tenor cardmal margm, pos tenor ad­
ductor muscle nnpresswns strongly defined, subctrcular m outhne, and 
sttuated near the postenor margm at the dtstal e:Atremtty of the postenor 
hmge !me, a low, nanow, evenly 10unded ndge ongmates a short d1stance 
m front of beaks JUSt above the antenor catdmal margm near the medtal 
portlon of the shell, 1t ts bounded on each stde by a shallow, U~shaped fur­
row of about equal wtdth as the nb, and extends m an obhquely antenor 
dtrectwn becommg entlrely obsolete before 1t reaches the lateral portwn 

of the valve 
Dtmenswns Iength, 35 nulhmeters , hetght, 20 mtlhmeters , dtameter 

(both valves) 16 mtlhmeters 
Type matenal Holotype 
Collect10n 317 
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i\Tucula pongcu.ns n sp 

PLATE I F1gs 12 13 

43 

Shell of medmm Size, moderately conve:A meqmlateral eqmvalve, 
elongate subelhpttcal m outlme, antenor cardmal margm obhque, gently 
arched, antenor margm evenly rounded, strongly produced, ventral margm 
broadly convex throughout, pos tenor margm very short and sharply round­
ed , postenor cardmal margm half the length of the antenor cardmal mar­
gm, famtly arched, antenor, ventral, and postenor slopes moderately flat­
tened beaks small, pomted, pro:Atmate, mcurved situated one third of the 
length of the shell from the postenor extremity, ornamentatlon consists 
of numerous, closely spaced and well-defined growth !mes crossed by closely 
spaced, famt, radial lmes 

Dimenswns length, 29 Imlhmeters , height 17 tmlhmeters , dtameter 
(both val ves) 10 .J milhmeters 

Remarks This species differs from Nucula turgzda m the followmg 
detatls 1t IS considerably smaller and the antenor, ventral and postenor 
slopes are very gradual and only moderately flattened, whtle the latter 
species 1s highly mflate throughout and has abrupt, highly curved slopes, 
especially near the margms The mternal characters of the spectes are not 
known 

Type matenal Holotype 
Collechon 6 

FAMILY PARALLI:LODONTIDAE DALL 

GENUS CUCULLAEA LAMARCK 

Cucullaca 1 cestdeana n sp 

PLATE II F1gs 7 8 9 

Shell of medmm size, thick, heavy, evenly convex eqmvalve m­
eqmlateral, subc1rcular m outlme, antenor margm rounded, ventral mar­
gm broadly arcuate and appro:Almately honzontal posteroventral margm 
shghtly produced , pos tero-dorsal margm obhquely truncate , beaks small 
blunt, mconsp1cuous, feebly prosogyrate d1stant, shghtly mflated below 
their summlts, mconsp1cuous small placed back from the antenor margm 
a dtstance of about one tlurd of the total Iength, externa! surface bears 
numerous low, concentnc folds wluch are close set but Irregular m s1ze 
and arrangement, suggestmg an exaggerated mcremental sculpture wtth 
a few pronounced restmg stages wluch are most pi onunent near the ven-
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ti al margm, fine, el ose! y spaced growth !mes are supennposed upon a11 
the other sculpture and are present on whole of shell except the umbonal 
area, whtch ts smooth hgament amphtdettc, lodged m an obtusely tn­
angular area between the beaks and the teeth, hgament area marked by 8 
or 9 fine, concentnc sulct whtch are regularly curved and subparallel to 
the upper margm of the hgament area hmge !me stratght, about five etghts 
of total length ventral margm of the hmge plate gently arcuate central 
teeth short, about twelve m number, stratght, becommg shghtly longer and 
more obhque dtstally antenor and postenor lateral teeth stratght parallel 
to mternal margm of hmge plate postenor teeth shghtly longer than an­
tenor 

Dtmenswns length 50 mtlhmeters hetght 47 mtlhmeters, dtameter 
(both val ves) 25 mtlhmeters 

Type matenal Cotypes 
Collectwn 38 

Cztcullaea andel so m n sp 

PLATE I FigS I4 IS 

Shell of medmm stze, moderately thtck evenly and moderately mflated 
meqmlateral outlme subovate, regular antenor margm "hort, rounded 
mergmg wtth broad curve mto the ventral margm , ventral margm broadly 
arched obhque postenor margm short, sharply rounded strongly pro­
duced posteno-dorsal margm broadly arched long obhque beak low 
pmilted, mconsptcuous feebly prosogyrate dtstant, antenor m posltton 
externa! surface bears numerous low, concentnc ndges or folds whtch are 
close set and Irregular m stze and arrangement, wtth a few pronouncecl 
restlrtg stages clevelopecl near the ventral margm hgament amphtclettc 
small loclged m short, narrow, semtelhpttcal area between the beah. and 
the !unge plate, hmge !me stratght about one thtrd total length hmge 
plate narrow, broadly arched ventra11y, central teeth about ten m number 
close-set, stratght short dtrectly under the beak and becommg shghtly 
longer dtstally antenor lateral teeth shghtly curvecl obhque fatrly long 
two m number postenor lateral teeth nearly stratght, obhque nearly twtce 
as long as antenor laterals, three 111 number 

Dtmenswns left valve greatest length measured obhquely from an­
tenor to postenor margm, 45 mtlbmeters greatest hetght, measured at 
nght angles to above dtmenswn 33 mtlhmeters cltameter, 16 mtlhmeters 

Thts spec1es has been descnbed from one left valve The ornamenta­
tton on the lateral and dorsal areas has been obhterated and the mternal 
characters are unknown 
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It 1s d1stmgmshed from Cucullaea 1 eeszdeana by 1ts smaller s1ze, the 
greatly produced postenor margm and more ovate outlme, the remark­
ably small hgament plt, and the exaggerated length of the postenor 
cardmal teeth 

Type mate¡ ml Holotype 
Collectwn 35 

Cucullaea ga1b1 tehs Leymene ? 

PLATE III F1gs 3 4 

Shell th1ch., heavy, h1ghly mflated, moderately large, eqm-valved, an­
tenor margm short shghtly produced and vergmg mto basal margm wlth 
a broad gentle curve postenor margm obhquely elongated, keeled eA­
terna! surface ornamented only by fine !mes of accretwn showmg frequent 
but Irregular re<>tmg stages wh1ch are more consp1cuous towards the ventral 
margm, umbones very promment w1dely d1stant orthogyrate mctll ved and 
shghtly supenncumbent above cardmal area cardmal area flatly oval m out~ 
!me, elongated, surface concave covered by 12 stra1ght narrow eqmspaced 
hgament grooves wluch meet m a broad obtuse angle under the umbones 
and reach the hmge !me at a sharp acute angle hmge lme strmght, two 
th1rds the total length of shell 

D1mens10ns Length 95 1mlhmeters w1dth 68 mllhmeters he1ght 
m complete 

One 1mpe1 fect shell has been tentatlvely referred to th1s spec1es In 
s¡ze ornamentatlon, and general proportwns 1t cmresponds very closely 
to the European spec1es Cucullaea gab1whs Leymene (33, pl 7, fig5) and 
A1 ca dtlatata Coquand (16 p 139 pl 22 figs 1 2) from the Aptmn of 
Spam It cannot be stated wlth certamty howeve1, whether or not the 
South Amencan spec1es Cucullaea dtlatata d'Orb1gny ( 42b p 54 pi 5 
figs 5-7) (42c p 89, pl 20, figs 5-7) 1s !dentlcal wlth e1ther the European 
spec1es or our own specunen as the references are not ava1lable Ge1 hardt 
(25, p 179) does not figure or descnbe the casts from Colombia wh1ch he 
has called Arca gab1tehs (Leymene) The presence of Cucullaea gabnehs 
Leymene has been reported by R1chard Stappenbech. (64 p 320) m North­
ern Peru but no descnptwn or figure 1s g1ven In both the latter mstances 
Cucullaea gabnelts occurs m beds wh1ch contam an Aptmn fauna! as­
semblage 

Collecbon 317 
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F AMIL y ARCIDAE DALL 

GENUS ARCA LINNL 

Arca knechtelt n sp 

PLAn; IV F1gs S 6 

Cast of medmm s¡ze, mflated m umbonal regwn eqmvalve, strongly 
meqmlateral , autlme roughly trapezotdal , cardmal margm broodly arched, 
nearly two th1rds total length, antenor margm short, verbcally truncate, 
formmg a rounded nght angle wlth the ventral margm , ventral margm 
honzontal, nearly stra1ght m front, and curved upward postenorly, meet­
mg the pos tero-dorsal margm m a produced, rounded obtuse angle, pastero­
dorsal margm obltquely truncate, formmg a d1sbnct obtuse angle wtth the 
cardmal margm, beaks moderately htgh, broad, convex, prosogyrate, shght­
ly d1stant, antenor m posltwn, w1th a promment rounded angle between 
lateral and postenor slopes extendmg fram the postenor port10n af the 
beaks to the lawer extremlty of the pos tero-dorsal margm, ornamentaban 
cans1sts af numerous clase-set, rounded, famt radtal lmes and grooves ap­
peanng on the lateral slope near the ventral margm antenor adductor scar 
poorly defined, small htgh up under the antenor extrem1ty of the hmge 
lme, postenor adductor subtngonal m outlme, sltuated htgh up under 
postenor extremlty of the hmge lme, and buttressed by a promment 
myophore expressed m the cast by a rad1al groove whtch IS deep near the 
pastero-dorsal margm and becames obsolete before reachmg the beak, 
palhal lme Simple s1tuated near margms 

Dtmenstons length, 41 mtlhmeters hetght 26 m1lhmeters dtameter 
(both valves) 27 mtlhmeters 

Type matenal Halotype 
Collecbon 6 

Arca megmnbona n sp 

PLATE IV F1gs 10 II 

Cast of large s1ze, h1ghly mflated, strongly meqmlateral, outlme rough­
ly subovate, cardmal margm broadly arched, about three fourths total 
length, antenor margm shghtly produced beyond beaks evenly rounded 
and mergmg wlth a broad and gentle curve wlth ventral margm , ventral 

\ 
margm broadly and evenly arcuate postenor margm rounded strangly 
produced, beaks very promment d1stant, prosogyrate, thetr summtts broad­
ly arched, blunt, ratsed htgh above the hmgle hne, antenor m pos1tion 
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wtth a very consptcuous, rounded angle between lateral and postenor slopes 
extendmg obltquely from the postenor portton of the beak to the postenor 
margm, a stmtlar but mconsptcuous, angle ts present between the lateral 
and anteriOr slopes extendmg verttcally from the antenor extremtty of the 
beak to the antenor extremtty of the ventral margm, the dorso-lateral 
angle ts bounded on the dorsal slope by a deep, broad furrow, or myophore 
tmpresston, whtch ongmates near the postero-dorsal margm and extends 
with decreasmg stze, nearly to the apex of the beaks, a stmtlar, but shallow­
er, furrow bounds the antero-lateral angle, surface marh.ed by numerous 
radtal lmes and grooves near ventral and postenor margms , hmge plate 
very gently arcuate ventrally hmge teeth of a smgfe senes short and 
stratght beneath beaks, becommg obltque dtstally 

Dtmenswns left val ve, length, 57 mtlhmeters, hetght, cardmal to 
ventral margms measured at nght angles to above dtmenswn, 38 mtllt­
meters dtameter, 26 rntlhmeters 

Thts spectes ts represented m the collectwn by one mternal cast It ts 
dtstmgmshed from Arca knechtelt by tts larger stze, greater degree of con­
vextty, coarser ornamentatton and subovate outbne 

Type matenal Holotype 
Collectton 6 

FAMILY PINNIDAE MEEK 

GENUS PINNA LINNE 

Puma demssafa, Goldfuss ? 

PLATE IV Ftg 4 

Shell of medmm stze thm elongate, depressed, outlme tnangular 
cross sect10n rhombtc dorsal margm stratght, ventral margm very sltghtly 
curved formmg a sharp acute angle wtth the dorsal margm, ornamenta­
tton conststs of about twelve nbs of whtch five or stx, whtch are dorsal m 
posttwn are moderately strong rounded and separated by broad, flat­
bottomed mterspaces along the ventral slope the nbs decrease m stze 
and become obsolete near the ventral margm, low rounded concentnc lmes 
suggestmg restmg stages occur at trregular mtervals and produce small 
mconsptcuous node-ltke swelhngs where they cross the radtal ndges 

One fragmentary shell has been doubtfully referred to thts spectes 
The type came from the Quadersandstone of Haltern (Westphaha) and 
Schandau (Saxony) (25a p 166 pl 118 fig 4) The spectes 1s wtdespread 
throughout Central Europe and England (84 v 2, pt 3, p 99, pi 13, figs 
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4-6 pl 14 fig 1), whe1 e 1t ranges m age from 1 uroman to uppet Senoman 
Bruggen (8 p 753) descnbed one spectmen whtch he tdenttfied as tlu-. 
spec1es from Pastos de Lacho], near Hullauca, Department of Huanuco 
(Northern Peru), from beds beheved to be of Emschenan age Berry (3 
p 68, pl 8 fig 1) has noted the occurrence of a Puma at Huancavehca 
whtch he doubtfully refers to th1s speces The tdentlficatwn of the South 
Amencan speces as Puma decussata must be constdered tentatlve for the 
present, as m the mstances where 1t has thus far been noted the state of 
preservaban has been too poor for adequate charactenzatlon as a basts for 
companson 

Collectlon 307 

r AMILY PERNIDAr: ZrTTI:L 

GE'!US INOCI:RAMUS SOWERBY 

Inocerantus concent1 zcus Parkmson 

Inoce1 aums concentllC11S Woods Mon Cret Lamell England v II pt III 1906 

p 265 pl 45 fig II pi 46 figs r ro pi 47 figs 1 2 (Synonymy) 
? Inoce1 amus coacenfllC11S Reestde Bull Amer Assoc Perol Geol v 1 r 1927 

N o 12 pl 12 figs 12 13 pi 13 fig 12 

Vv oods charactenzes thts spectes as follows 
Shell more or less ovate, much htgher than long very meqmlatet al 

and meqmvalve Antenor part of valves flattened or concave often more 
or less nearly perpendicular to the plane between the valves Postenot 
part of the valves somewhat expanded and less convex than the part be­
low the umbones Pastero dorsal part formmg a small wmg Left valve 
very convex, wtth a htgh, narrow pomted, termmal umbo wluch ts con­
stderably mcurved ancl bends forwards Rtght valve constderably less 
convex than the left valve, wtth a small termmal umbo curved forwards 
but only shghtly mwa1 ds Hmge-lme less than half the hetght of the shell 

When the shell1s perfect the surface 1s nearly smooth except tor num­
erous regular growth-nngs When the outer layer of the shell 1s wantmg 
concentnc undulabons or nbs havmg an unsymmetncal curvature are seen 
and are separated by concave furrows ' 

Dtmenswns of an external cast showmg both valves greatest length, 
obhquely from the beak to the postero-ventral margm 43 mllhmeters 
hetght, at nght angles to the last dtmens10n 30 mtlhmeters dtameter ( both 
val ves) 23 mtlhmeters 

Accordmg to W oods 'the type whtch carne from the Gault of Folk­
stone cannot be found The spec1mens from the same locahty figured by 

UNIVERSIDAD N M DE BAN ~V1fu~OOS 
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Sowerby and by Mantell, and the type of I gryphaemdes from the Uppet 
Greensand near Lyme Regts are m the Bntlsh Museum ' 

The seven spectmens of thts spec1es represented 111 the collectlon from 
the Pongo agree wlth the descnphon gtven by W oods 111 all detatls They 
are not charactensed by the vanabthty 111 stze and proportton whtch ts 
shown by the figured speClmens of W oods, but t111S may be due to lack of 
matenal and may not be an mhetent chatactenstlc of the South Amencan 
representattves of the spectes The shell substance ts partlally preserved m 
most of the spectmens, and the casts are 111 most cases well preserved The 
spectes ts wtdespread 111 the Albtan of England and Central Europe It ts 
tdentlfied wtth sorne uncertamty as the form to whtch Reestde (54, pi 12, 
figs 12 13 pl 13 figs 12) apphed the same name from the Albtan of 
Ecuador 

Collectton 6 

Inoce1amus sp 

PLAn: IV Ftg 3 

Shell thm, small, meqmlatetal, 111eqmvalve, mnamentatwn conststs 
of fatrly regulat concentnc undulatlons whtch have an unsymmetncal cur­
vature fine concentnc l111es extend over the entlre surface 

A smgle fragmentary spectmen ts represented m the collect10n Its 
affimbes cannot be determmed, and tt ts msuffictent for the charactenzat10n 
of a new spectes 

Collectwn 307 

FAMIL\ ÜSTRJ::IDAE LAMARCK 

<..ENt1S t:XOGYRA SA Y 

E t ogvw n sp aff E aj1 zcana Coquand 

PLATE IV ngs I 2 

Shell small, moderately thtck, nacreous meqmlateral, meqmvalve 
outhne subovate, left val ve convex, lughly tnflated, dorsal and ventral 
margms broadly arched, mergmg wtth even curves mto the antenor and 
postenor margn~s whK '1. ate more sharply curved and shorter postenot 
margm longer and more b10adly curved than the antenor 111arg111, an­
tenor and lateral slopes broadly convex attammg maxtmum expanston 
near antenor and ventral margms and mergmg wtthout change mto the 
portwn below the beak postenor slope obhquely truncate nearly flat 

728235 
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umbonal port10n of shell flatly cotled, w1th narrow pomted termmal beak 
wh1ch 1s strongly mcurved and op1sthogyrate externa! surface smooth 
not ornamented by any defimte pattern, when outer !ayer of shell 1s lost 
famt mconsp1cuous nauow radml lmes appear separated by very shallow 
subequal sulc1 and the entlre surface bears Irregular tlun mcremental 
lamellae wh1ch 1mpart to the shell a scabrous appearance 

D1menswns, left valve greatest length obhquely from the beak to 
the pastero-ventral margm 31 m!lhmeters, greatest he1ght at nght 1.ngles 
to the above dnnenswn 20 m1lhmeters , d1ameter 21 m!lhmeters 

Th1s spec1es dosel y resembles E togyw afllcana Coquand, but d1ffer!> 
from the latter m the followmg deta1ls It IS more flatly cotled, has a much 
more regularly ovate outlme, 1s more broadly expanded along the antenor 
ventral slope, and the fle'\:ttre between the lateral and posten01 slope IS 
not as abrupt 

Type matenal Holotype 
Collectwn 6 

Ltogyw sp 

Shell moderately th1ck subCircular to subovate m outlme margms 
regularly roundecl, left valve much larger than the nght val ve arched 
ap1cal sp1rally cotled wlthm the margm havmg a promment umbonal ndge 
curvmg from the beak to the postenor margm, near wh1ch 1t becomes lower 
and more broadly rounded behmcl the beak the valve IS shghtly concave 
m front It 1s regularlv convex and very steep toward the antenor portwn 
attammg a gentler slope posteuorly, numerous fa1rly large Irregular 
rounded stra1ght nbs are present on the anten01 and ventral slopes de­
scendmg obhquely from the umbonal nclge towarcl the postenor margm 
nght valve roughly disk-shaped flatly s¡mal, w1th a broadly convex um­
bonal ndge extendmg to the postenor margm m a curve correspondmg 
to the sp1ral tw1st of the shell a shallow broadly U-shaped groove ex­
tends between the umbonal nclge ancl the ante110r and ventral margms 
becommg obsolete along the pos tenor margm, behmcl the nclge the val ve 
1s broadly concave 

D1menswns length, 95 millnneters, he1ght, 6 m!llnneters dmmeter 
both valves 46 m!lhmeters 

Three poorly preserved spec1mens were ava1lable for the part!al cle­
scnptwn of th1s speCies A complete descnpt10n cannot be g1ven because the 
extenor ornamentat10n 1s almost entlrely absent and the mternal character'> 
cannot be ascertamed from the matenal 1.t hand 

Collectwns 316 317 
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Etogyra fiabellata Goldfuss ( ?) 

PLATE IV Flg 7 

Shell of medmm s1ze moderately th1ck, subovate m outhne, margms 
Irregular corrugated left valve convex arched, wlth a rounded ndge 
curvmg from the neck to the pastero-dorsal margm where 1t becomes less 
promment behmd the beak the valve rs shghtly concave, w1th pastero­
dorsal part flattened behmd the h.eel m front 1t rs regularly convex , the 
beak 1s broadly sprral, mcurved and mconsp1cuous s1tuated m antenor 
thrrd of the shell scar of attachment small mconsp1cuous, from the beak 
a number of fa1rly large well-rounded and curved nbs extend to the 
margm followmg m the dorsal portwn the general d1rectwn of the ndge, 
while m the antenor and ventral parts they descend obhquely toward the 
postenor margm ~ome of the nbs b1furcate occas10nally, espec1ally along 
the ndge m the antenor and ventral parts the bifurcatwns are very rare 
and the nbs tend to converge near the ndge and mcrease m s1ze from keel 
to margms, small tubercules of Irregular shape and s1ze, w1thout any de­
fimte pattern occur on the nbs, and are found wlth most frequency near 
the keel the th1ckness and srze of the nbs vary consrderably, as does that 
of the mterspaces, nbs and mterspaces are covered wlth well-marked 
growth-lmes 

DrmensiOns length 37 mllhmeters wrdth 16 milhmeters herght 
32 mrlhmeters 

Thrs specres rs represented m the collecbon by only one left valve 
whrch though Imperfect shows the essenbal extenor characters of the 
shell Our spec1men rs somewhat doubtfully referred to thrs vanable wrde­
spread and probably composlte specres It bears a close resemblance to 
one of the specrmens of E wgyra fiabellata Goldfuss figured by Pervm­
qmere ( 48, p 189, pl 13, fig 68), havmg appw2>.1mately the same number 
of nbs, outlme and degree of mflatwn It d1ffers from E t ogyra tetana 
Roemer (55 p 69, pl 10 figs la-e) by Its smaller s1ze, more rounded 
lateral ndge, and fewer nbs It drffers from typrcal spec1mens of the 
latter specres also by the fact that m the Iatter the nbs radrate from the 
beak whrch rs strongly mcúrved and throughout the antenor half extend 
obhquely over the lateral ndge to the antenor and ventral margms whrle 
m E.xogy1 a fiabellata the nbs tend to follow the lateral ndge or ongmate 
at thrs pomt by brfurcatiOn, altho m extreme cases as has been pomted 
out by Bose (6 p 112 pl 20 figs 14-16, pi 21, figs 1-11 pl 22, figs 
1-9) Exogyra te:wna very dosel y approaches the appearance of E wgyra 
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fiabellata lt seems to us that altho both spee1es do not afford well marked 
speclfic characters, our spec1men 1s best refeued to the Afncan spec1e~ 

Collection 310 

<.,I:NUS OSTRI:A LINN I: 

Ostrea Jllwtset H Coquand 

PLATE V r¡g 1 PLAn. VI FigS 1 2 

Ost1 ea e/egans Bayle Fournel R1eh Mm Alg 1849 pi 17 figs 19 23 
Ost1 ea mcmser Coquand Geol et Pal Const 1862, p 232 pi 22 figs S 6 7 
Ost1 ea nzca~se1 Hardmn Bull Soe geol Franee ser 2 v 2S 1868 p 339 
Ost1 ea mearse¡ Brossard Mem Soc geol Franee ser 2 v 8 1867 p 241 
Ost1 ea mca1se1 Coquand Mon Ostrea 1869 p 34 pi 6 
Ost1ea mearse¡ Nieaise Cata! amm foss prov Alger 1870 p 78 
O~trea cal/acta Conrad Proe Aead Nat Se Plul 187s pp 139 122 fig 1 
Ost1 ea cal/acta Conrad Gabb J our Aead N at Se Ph!l ' 8 2nd ser I87i p 2g6 

pi 42 fig 7 
Ost1 ea mcmse1 Cotteau Peron et Gautier Deser Eelun fos Algene Et senomen 

1881 p 18 
Ost1 ea mearse! F1eheur Bull Soc geol Franee ser J ' 17 1889 p 2S6 
Ostrea mca1ser (Thomas & Peron) Peron Desenpt10n des Moll Foss de la Tums1e 

189J p 178 
Ostrea ~Hcatset Paulke Ueber d1e Kreideformation m Sudamenca Neues Jahrb B B 

17 190J p 261 
Ostrea cf mearse! Annales de Paleontolog¡e 1906 v 1 Boule et Thevenm Foss!les 

de la Cote Onentale de Madagasear p 7 pi 1 fig 6 
Ost1 ea nrcatsel Bruggen Nenes Jahrb B B JO Igo(Í p 741 pi 2S fig 1 
? Ostrea Alect1 yoma cfr mcarse1 Bose lns Geol Mex Bull No 24 1906 p -17 pi 2 

figs J 4 
Ost1 ea mearse! Luthy Be1trag zur Geol u Pal v Peru Mem Soc Pal Smsse 

v 43 1918 p JO pi 2 figs 1 S 

Shell large, mass1ve, app1 oxunately eqmvalved and eqmlateral some 
mdividuals quite flat, othe1s stlongly mflated free Vdlve shghtly more 
mflated than the attached valve, outlme vanable, usually ctrcular espectally 
m spectmens not fully mature, but may also be oval or tnangular and some­
what h1gher than long strongly phcated each valve havmg five to etght 
elevated and rounded folds wh1ch ongmate near the beaks and radtate wtth 
mcreasmg siL:e towards the margms, median folds on the two valves 
largest becommg ~uccess1vely smaller and shorter dorsally and alternatmg 
on the two valves so that the folds on the upper valve correspond to the 
mterspaces on the lower, growth lmes numerous rough, and 1rregularly 
spaced mtermedmte growth !mes at mtervals are enlarged to form scabrous 
lamellae, beaks central small, broadly conveh. on the upper and flat 01 
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shghtly concave on the lower valve whtch shows as a rule attachment 
scar margms flexuose area broad flat , hgament plt broad shallow muscle 
scar large, ovate 

Dtmenswns length 11 centtmeters, wtdth 9 centlmeters, hetght 3 5 
centtmeters 

Peron summanzes thts spectes as f ollows ( translated) 
' From the pomt of v1ew of morphology Ost1 ea mcmse~ ts very con­

stant and always eastly recogmzable It presents rather wtde vanatwns 
but of a natute so as not to modtfy essenttally ltS physwgnomy It ts pn­
manly m the number and amphtude of the radtal folds, m the spacmg 
of the large, concentnc lamellae and m the degree of convexlty of the 
upper valve that these vanattons are mamly mamfested 

The occurrence of thts spectes has thus far been reported only from 
the Campaman of northern Afnca (Algters and Tums), and from the 
Emschenan ( Santoman-Campaman) of Peru where 1t has a wtde dts­
tnbutwn (see synonymy) Bose has descnbed and figured sorne fragments 
whtch he doubtfully refers to thts spectes from beds of supposecl lower 
Senoman age of Cardenas San Lms Potosi Me:x.tco 

Collectwns 46 307 

FAMILY TRIGONIIDAE LAMARCK 

GENUS TRIGONIA BRUGUIERE 

Tngoma hondawna Lea 

PLATE VII Flg 8 

Tngoma, hondaana Lea Trans Am Plul Soc New Ser v 7 1841 p 2S6 pi 9 
fig 9 

T11goma boussmgaultlt d Orb1gny l< oss1les de Colomb1a 1842 p so pi 4 figs 1 3 
Trzgonra hondaana d Orb1gny Prod t 2 r8so p 106 
Trzgonra hondaana H Coquand Mon de 1 etage Apben de 1 Espagne r86s p 136 

pi 24 figs 1 2 
1 ng01Ha hondaana Gerhardt Neues Jahrb fur Mm B B II 1897 p 183 pi S fig 6 
7 rzgoma lzondaana Choffat Serv geol du Portugal v 6 1904 p 48 
Tngonw lrondaana Sommerme¡er Neues Jahrb fur Mm B B 36 1913 p 381 

Lea descnbes thts spectes as follows 1 

'Shell ovately tnangular mflated wlth manv nbs nbs transverse 
furmshed wlth tubercules postenm slope elevated wlth numerous 
tubercles 

Lea descnbed thls spec1es from matenal contamed m a mlscellaneous collectmn 
of foss1l~ sent to h1m by a fnend Dr G1bbon from New Granada 
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Shell large and farrly thrch. JUnctton of anteuor dorsal and ventral 
margms forms a broad obtuse angle beah.s small, mcurvecl and mcon­
sprcuous, the first 5 or 6 nbs are small shar p crested and roundly curved 
from the keel to the antenor margm succeedmg nbs wrdely spacecl nearly 
perpendicular only shghtly curved forward near ventral margm and 
studded wrth tubercles area very br oad and ornamented by 6 to 8 stt arght 
procumbent asymmetncal nbs whrch are succeeded postenorly by a can­
cellated pattern of farrly close set tubercles 

Thrs specres rs represented m the collectwn by a smgle mcomplete 
specrmen whrch has been consrderably crushecl and of whrch only the an­
tenor portwn has been retamed The wnter has e:l\.ammed severa! nearly 
perfect specunens of T1 tgoma hondaana from Colombia ancl feels that thrs 
specimen can be rdenttfied wrth certamty 

Tngoma hondaana has been reported ftom beds known to be of 
Apban age from Spam, Portugal Colombra and Northern Peru 

Collectwn 117 

T11gonta subCI enulata d Orbigny 

PLATE VII Flg 4 

T1 190111a su.!JCI cmtlata d Orb1gn) Coqml et echm foss de Co!omb1a r8.p p 52 
pi 4 figs 7 9 

Tngoma c1 cmdata Romer Krcldeb1ld v Texas 1852 p 51 pi v11 fig 6 
Tngoma subCieuulata Gerhardt Neues Jahrb fur Mm B B II 1897 p 184 
Tngoma Clcmtlata Lamarck var pe¡ualla Paulkc Neues Jahrb fur Mm B B 17 

1903 p 272 pi 15 fig 9 
Tngoma subc1 emtlata Sommerme1cr N eues J ahrb fur Mm B B 36 1913 p 382 

One left valve fragmentary and poorly pteserved rs doubtfully re 
ferred to thrs specres The shell rs lughly mflated antenorly crescenbc, and 
postenorly elongate and somewhat flattened ornamented by small per­
pendicular, widely separated crenulated rows of costae In shape, as well 

( 
as the general features of rts ornamentatron, It rs closely alhed to Tngonw 
crenulataJ Lam var pm uana figured by Paulh.e, altho not rdentrcal Our 
shell rs hrgher and proportwnally shorter and not as highly mflated an­
tenorly The nbs are strarghter nea1 the keel while those of Paulke s figure 
are shghtly curved bach.wards givmg the nb a gently sigmmd outhne 

Drmenswns (left val ve) length, 50 milhmeters, width, 19 mtlhmeters 
height 40 miihmeters 

The wnter has exammed several specrmens of T subCI enulata from 
Colombra and has nottced considerable vanatton both m form and ornamen­
tatwn The rdenbficatwn of our specimen with this species rs based upon 
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the above observatton, and parttcularly upon the followmg observatwns of 
Sommermeter 

'Assoctated wlth T1zgonza lzondaana there ts a considerable numbet 
of spectmens (24 shells and 7 casts) whtch constdenng thetr great vanab 
tltty may be umted wtth the stmtlar spectes, T1tgoma sttbcl enulata from 
the netghbonng dtstnct m Colombta In these specunens there has been 
observed a varymg development of fonn and nbbmg whtch pernut the 
above-mentloned types ( see synonymy) to be mcluded as synonyms ancl 
especmlly the tdenttty of Paulke s form from Pern cannot be doubted 
A.lso, the stmtlanty wtth the upper Cretaceous T1 ¿goma c1 mmlata Lam 
( 42a, p 151, pi 295) ts so great 111 the case of some e:xamples that dtffer­
ences can hardly be dtstmgmshed Sorne of the compressed forros whtch 
have been e:xammed are predommantly of thts and Paulke s vanety Othets 
resemble more closely the spectes 'subcrenulata altho sharp boundaneo, 
cannot be drawn between the vanous forms The development of the 
antenor extremtty ts hkewtse vanable, m that tt vanes 111 the degree of 
truncat10n and the curvature may be sharp 01 gentle Vanatwns also occm 
m the course of the nbs, thetr degree of separatlon stze and number, but 
m such an mdefimte manner that no dtfference of spectfic value can be 
dtstmgmshed " 

Collectton 317 

T1zgoma mathewsz n sp 

PLATE VII r¡gs 9 10 

Shell large fatrly tluck, htghly 111fiated below the beaks and sltghtly 
compressed toward the postero-venttal marg111, antenor, ventral and 
postero-ventral margms merge mto each other wtth an umnterrupted broad, 
gentle curve gtvmg to the shell an evenly rounded and almost circular 
outlme, pos tero d01 sal margm short, shghtly protracted gently curved 
and obhque, formmg an obtuse angle wtth the dorsal margm whtch ts 
stratght and slopes obhquel) downwards beaks moderately elevated, 
shghtly mcurved, sttuated m antenor thtrd of shell, the surface of the 
valve ts chvtded mto two port10ns by a curved keel whtch passes backwards 
from JUst behmd the beak to the e:xtremtty of the pastero-dorsal margm, 
the lower port10n of the valve constttutes much the greater part and ts 
ornamented by about 17 ttbs whtch are sharp crested near the beaks and 
meqmlateral, mclmed wlth the short stde facmg the beaks the first 7 or 8 
nbs are small, roundly curved forwards but are followed by nbs whtch 
become larger toward the central margm separated by successiVely broad-
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er mterspaces whxch are formed by the elongatiOn of the understde of the 
nbs, after the rounded nbs, whtch do not show any angle there are .3 
or 4 whtch show, a httle below the keel, a suelden fiexure at first shght but 
becommg a sharp angle whtch 1s at first obtuse but soon becomes a nght 
angle, on one stde of whtch the nbs extend verbcally to the keel and on 
the other s1de pass honzontally toward the antenor margm near wmch 
they become obscure and shghtly curved upward, posteally the lower 
honzontal nbs form a suelden fiexure downwards and then turn upward~ 
and meet the keel at an acute angle, the last few nbs ha ve theu posteal 
portwns shghtly dtsumted where they form the angle, growth-lmes are 
v1s1ble on all of the shell but become most consptcuous near the lowe1 
border, gtvmg 1. famtly corrugated appearance to the mterspaces between 
the vertical nbs, upper portwn of shell ts broacl, fiattened, ancl transversely 
phcatecl wtth numerous very closely 1.rrangecl, plam sharpcrested costellae 
whtch show the same type of unsymmetncal clevelopment charactenstlc 
of the lateral nbs the costellae ongmate at the keel are almost equally 
cltvtdecl by a shght groove whtch runs subparallel to the h.eel, ancl finally 
chsappear at the escutcheon ,escutcheon 1s long fatrly broacl 1.ncl concave 

Dtmenswns length, 55 mtlhmetet s he1ght, 42 milhmetel s , dmmeter 
(both valves) 35 5 mllluneters 

Thts spec1es 1s represented m the collectwn by about twenty specunens 
all of wh1ch are too tmperfect, mc!Ivldually to permlt the selectwn ofl a 
holotype It ts dtstmctly dtfferent from any spectes of l ngoma known 
to the author, either from South Amenca or Europe and 1s well character­
tzecl by the strong meqmlateral, angulated nbs 

Type matenal Cotypes 
Collectwns 117 205 

FAMILY PECTINIDAC LAMARCK 

GI:l'ouS PECTI:N MULLCR 

Pecte11 (Nezthea) monzs1 (Ptctet and Renevter) 

PLATE VII FlgS 2 3 

Jamw Morrw P1ctet and Renev1er Mater Pal Smsse ser 1 1853 p 128 pi 19 
fig 2 

Pecten (Netthea) 11101/ISI Woods Cret Lam v I 1903 p 201 pi 39 figs II a e 
12 a b 13 ( Synonymy) 

Pecten (Netthea} 1ll011lSl Pervmqmere Etudes Pal Tums v 2 1912 p 135 pi 19 
fig 7 a b 

Pecfen (Vola) qumquecostatus Sow var Mo111st Sommermeler Neues Jahrb fur 
Mm B B 36 1913 p 387 
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Sbel! of medmm stze outhne subtnangular nearly eqmlateral shght­
ly obhque hetght greater than length antero- and postero•dorsal margms 
nearly stratght, the latter bemg shghtly Ionger ventral margm nearly semi­
Circular beak promment htgh, narrow, pomted mcurved central m post­
twn orrtamentation conststs of 26 well rounded nbs of whtch every fifth 
ts ratsed gtvmg SI'< pnnctpal nbs, mterspaces between pnnCipal nbs ap­
proxtmately flat m each mterspace there are four subordmate nbs of 
whtch two central m positwn, are stronger than the remammg two whtch 
may vary shghtly m stze ancl: he on each stde of and are closely JOmed 
to the ratsed pnnctpal nbs, grooves U-shaped narrower than adpcent nbs 
nbs and mterspaces markecl wtth fine regular concentnc ndges, postenor 
"lrea larger than antenor unmarked except by concentnc growth !mes 

DtmensiOns length 20 mtlhmeters wtdth 10 5 nulhmeters, hetght 
23 mJlhmeters 

Three mcomplete spectmens have been referred to thts spectes Left 
val ve not present m the collectwn The ears and mtet nal characters ha ve 
been broken away 

W oods maJ...es the followmg comment 
The forms found m the lower part of the Lower Greensand are ver) 

closely related to Pecten (Nezthea) qwnquecostatus, but show, m general 
certam small chfterences from the latter so that It wtll I tlunk, be con­
vement to retam for them the name M 0111st gtven by Ptctet and Renevter 

As a rule Pet ten (N) lYI on zsz Is charactensed by the relahvely great­
er hetght of the shell ( and consequently smaller aptcal angle) by the small­
er convextty of the ngh valve, the rather strong mam nbs wtth the nbs of 
the mterspaces rather more unequal m stze and lastly m havmg the areas> 1 

.ts a rule wtthout nbs The concentnc ornamentaban agrees with that of 
P (N) qltlnquecostatus 

The spectmens m our collect10n tdenttfied as Pecten 1110111Sl are clearly 
dtstmct from Pectcn qztmquecostatus and bear all of the characters pomt­
ed out by vVoods wluch dtfferentmte 1t from the latter spectes It !S a 
wtdespread Aptmn form and has been descnbed from beds of thts 
age from England Central Europe Spam Portugal Northern Afnca 
and Peru 

Collechon 317 

' Th1s term 111 th1s sub genus refcrs to the parts of the nght valve between the 
outermost rnam nbs and the antero and postero dorsal margms 
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Pecten 1 aunond~ Gabb 

PLATE VII Fig 7 

Pecten Ra11nondt Gabb Jour Acad Nat Sc1 Ph1ladelphm Second Senes v 8 p 
293 pl 42, fig I Ia 

Gabb descnbes th1s speCies as follows 
'Shell oblong flattened, eqmlateral shghtly 111eqmvalve closed, sur­

face of both valves covered wlth strong rad1at111g nbs about 15 or 16 
on each valve These nbs are sunnounted by three ndges and the m­
tervemng grooves carry one or three small radmt111g l111es all crossed by 
~trong lmes of growth becommg shghtly squamose on crossmg the ndges 
antenm nght auncle emargmate ' 

Three poorly preserved and 111complete specunens are 1 eferred to th1s 
spectes In stze ornamentatlon and general proportwns they agree wlth 
Gabb s figured spec1men 

Type locahty From the ' hlll of Potast, on the road from Ltma to 
JauJa, 111 the mmeral regwn of Mmococho 

Type matenal Paleontologtcal Collectlon Academy of Natmal 
Sctences of P!uladelplua 

Collectlon 6 

FAMILY SPONDYLIDAE FLI:.MING 

GENUS PLICATULA LAMARCK 

Phcat1tla sfngewald~ n sp 

PLATE VII, Fig 1 

Shell thm fraglle, meqmvalve and meqmlateral, outhne subovate, 
antera-dorsal and antenor margms short, convex, passmg w1th broad 
gentle curve mto broadly arcuate ventral margm, poste10-ventral and pos­
tenor margms somewhat produced, mergmg wlth a rounded angle wrth 
pastero-dorsal marg111 whtch 1s etther shghtly curved or nearly stratght, 
nght valve always conve:x, degree vanable wlth the mdtvtdual, beak an 
tenor, htgh, shghtly produced beanng scar of attachment ornamentatwn 
conststs of numerous rows of fine radtal nbs whtch vary 111 stze and num­
ber m dtfferent spectmens but whtch are more numero~s near matgms 
than near beak owmg to the mtercalatwn of new nbs, 111terspaces may 
be equal to or wtdet than the nbs and are elther flat or broadly U-shaped 
well defined concentnc lamellae are present, wh1ch are p1 oduced whet e 
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they cro~s the nbs mto short spmebke tubercles duected away from the 
beak aHd attammg thetr ma.Atmum stze at the lower extremtty of the 
lamellae, ornamentatwn strongest near the matgms left valve nearly 
flat or sbgthly concave, ornamentatwn stmtlar to nght val ve but wtth 
nb:, and sp111es smaller, more numetous a.nd more closely spaced 

Dtmenstons ( nght val ve) length obhquely from beak to pos tero­
ventral margm, 20 mtlhmeters hetght measured at nght angles to the 
above dtmenswn, 15 mtlhmeters dtameter, 8 mtlbmeters 

Thts speCies ts represented m the collectwn by a number of spectmens 
whtch present a fauly wtde tange of vanatton expressed pnnctpally 111 
the convextty of the nght valve, and the number and character of the nbs 
Increase 111 the number of the nbs 1s commonly accompamed by decreased 
stze w1th suppressed development of spmes When the nbs are most 
strongly developed, they are more wtdely spaced, and bear well 1developed 
sp111e-hke tubercles, 01 nodes There 1s also a rather wtde vanatwn 111 the 
outl111e Interna! chat acters not known 

Type matenal Holotype and paratypes 
Collecbon 6 

GLNUS PLICATULOPI:CTE:t-. NEUMANN 

Phcatulopecten je1 1 3'' ( Coquand) var concentrzcus Bruggen 

PLATE VIII F!g 12 

Pilcatulopcctcn Fc11 y¡ var nov couccntllClts Bruggen Neues Jahrb fur Mm B B 30 

1910 p 747 pi 25 fig 3 

Shell th111 fragtle, eqmvalve, outlme broadly sub-ovate po111ted to­
wards the beah.s, postero-ventral area sbghtly produced both valves gently 
con ve"'-, beaks central, narrow, po111ted ornamentatwn cons1sts of strong­
ly defined 111cremental lamellae wh1ch at Irregular 111tervals are produced 
111to comcal, hollow tubercles dtrected away from the beak and arranged 
along the lower extretmty of the lamellae 111terspaces between the sp111es 
vanable 111 wtdth, and may be U-shaped or nearly flat smooth or marked 
by debcate concentnc l111es whtch are not cont111ued on the tubercles 

Dnnenswns of a partly broken spectmen length 41 tmlbmeters wtdth 
(both val ves), 10 nullnneters hetght, 45 mtlhmeters 

Thts vanety as represented 111 the collect10n ts very constant 111 the 
development of all of the spec1fic characters It ts dtshngmshed by the 
strongly developed 111cremental lamellae, whtch gtve the appearance that 
the component Iayers have shpped down over each other The sp111es occur 
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only on the lower extrerntty of the mcremental lamellae The type ts froru 
Otttsco CaJamarca, northern Peru where tt occurs m beds of lower Senon 
tan age 

Collechon 307 

Pllcatulopccten bolz IJH N eurnann 

PLATE VII Ftgs 5 6 

Phcatnlopecten Boh1111 Neumann Neues Jahrb fur Mm B B 24 1907 p 104 
pi 4 figs 2 2a d 

Shell thm, fragtle depressed, eqmvalve, shghtly mftated below beah.s 
but ftattened near the antenor and postenor rnargms.J outlme subovate, 
wtth trregularly rounded rnargms, pastero ventral area s!tghtly produced 
beak central m posltwn, sttuated s!tghtly below the cardmal margm narrow 
pomted and separated frorn the adJacent margms by moderately deep 
U-shaped sulct, ornarnentatton conststs of srnall, rounded radtatmg nbs 
01 colurnns of hollow spme-!tke tubercles whtch vary m stze and becorne 
stronger as they approach the venter on the antenor half the nbs tend 
to be nearly stratght throughout thetr extent wlule on the postenor half 
they are gently curved backwards frorn the beak, mterspaces always 
shallow gently rounded or ftat and of varymg wtdth 

Dtrnenswns Iength 33 rntlhrneters, wtdth 9 tmlluneters hetght 35 
rntlhrneters 

The type of thts spectes carne from La Qmnua, about 20 km north­
east of Cerro de Paseo Central Peru frorn beds of Santoman age The 
genus and species, wlth Its affimttes are discussed at Iength by Neurnann 
( see synonyrny) About thtrty spectrnens m our collectiOn assigned to 
thts species, wlule very constant m all essenttal charactenstlcs show con­
siderable vanahon m certam detatls of ornamentatwn The radtal nbs 
rnay be nearly two rntl!tmeters m dtameter 111 sorne cases and m others 
may be reduced to fine hatr-hke !mes 1 he nbs may have a umform size 
and al! of them may bear hollow spme-hke tubercles or the nbs beanng 
tubercles may be separated by one, two or three smaller nbs whtch are 
entlrely free from tubercles The latter arrangement has been descnbed 
as charactenshc of the spectes Pl!catulopcctC11 hu satus Coquand (8 p 
748) Rarely the nbs may be tot:ally absent, and rephced by a column of 
spmes which at the upper basal extrenuty persist as shght corrugatwns of 
dtmmishmg size tmttl overlapped by another tubercle Growth !mes are 
usually VISible, and the tubercles tend to be arranged m concentnc rows 
suggestmg that they were delevolped as the result of temporary restmg 
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stages fh1s latter featme 1s not constant however, and consp1cuous 
mcremental lamellae ate rarely formed When present the latter do not 
atta111 the exaggerated development charactenshc of Phcatulopecten fen yt 
var concentru:us Brugge1~ (8 p 747, pl 25, fig 3) wh1ch 1s probably a 
vahd vanety of the spectes A study of the numerous well-preserved speCI­
mens of th1s spec1es furmshes ev1dence that the above-mentwned V'alta­
twns are but mod1ficatwns of one h1ghly vanable form 

Collectwns 44, 46 50 51 

FAMILY LIMIDAE D ÜRBIGN\ 

GI:NUS LIMA CUVII:R 

Lzma ellswortln n sp 

PLATE IX F!g 6 

Shell smooth th111 frag¡le, of small convex1ty, valves equal outl111e 
subovate antera- and pastero-dorsal marg111s nearly stra1ght, the re­
mamder fonmng a regula! curve, umbones small close together, antenor 
111 pos1t1on, postenor aunculatwn small d1st111ct, orna111entat10n cons1sts 
of numerous, stra1ght well-defined radtal grooves most strongly develop­
ed and most dosel y spaced near antera- and poste¡ o-d01 sal margms, be­
commg famter and more w1dely spaced toward the center of shell where 
they are only very famtly suggested, growthhnes appea1 at Irregular m­
tervals as scabrous lamellae g1ven shell an obhquely cancellated appear­
ance where they cross the more strongly developed radtal grooves near 
the margms very fine concentnc ndges are present covenng the entlre 
surface 

Th1s speCies 1s rep1esented 111 the collectwn by one fanly well-preserved 
spec1men wh1ch shows all of the externa! characte1 s except the antenor 
aunculat10n ,and the ventral and antenor marg111s, but the latter features 
can be mferred fa1rly accurately from the well exposed growthlme on the 
h1gher part of the shell 

Dtmenswns length, 10 cenhmeters, w1dth, 3 2 centlmeters, he1ght 
7 5 cenhmeters 

Type matenal Holotype 
Collectwn 46 
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Ltma s~lmens1s n sp 

PLATE VIII Fig I 

Cast small, moderately conve-.... strongly mequtlateral, equtvalve 
outlme subquadrangular oblong antero-dorsal margm obhquely truncate 
antero-ventral margm nearly stratght, gently curved upward at the postenor 
extrem1ty, postero-ventral rnargm rounded shghtly produced dorsally 
postero-dorsal margm strmght, parallel w1th antero-ventral margm, ap1cal 
angle sharp about 90 degrees, beaks small prox1mate termmal orna­
mentatwn cons1sts of 14 or 15 roundecl! nbs whtch are most strongly de­
veloped along the lateral slope and become obsolete near the antenor and 
postenor extremtties mterspaces d1stmct, U-shaped, shghtly na1 rower 
than the nbs fine concentnc growth-lmes cross both the nbs and mter­
spaces numerous close set very fine, sharp radial lmes and stnatwns 
extend over the whole surface, giVmg nse to very fine, obhquely can­
cellated destgn near the postero-dorsal margm where they cross the con­
centnc growth lmes 

Dtmenswns of left valve length 20 milhmeters, hetght, 19 mtlh­
meters dmmeter, 5 milhmeters 

The collection contams two fatrly well preserved externa! casts of 
th1s spec1es, showmg the outlme, margms and ornamentatlon The ear~ 
and mternal characters are unknown 

Type matenal Holotype 
Collectwn 317 

FAMILY lVIYTILIDAI: FLI:MII'.G 

GENUS MODIOLA LAMARCK 

1VI odwla pong(Jt1za n sp 

PLATE VIII F1gs 4 5 

Cast elongate obhque shghtly meqmvalve meqmlateral mfl.ated m 
umbonal area becommg compressed posten01ly, cardmal margm strmght 
a httle over half total length antenor margm short, rounded, ventral 
margm broadly convex throughout the antenor half shghtly constncted 
JUSt behmd the medtal portwn, gently downcurved and produced pos­
tenorly and mergmg wlth a gentle curve wlth the postenor margm 
postero-dorsal margm gently arched, obhque, strongly produced beaks 
low, rounded, mconsptcuous, feebly prosogyrate, almost termmal havmg 
a rounded, narrow ndge ( or keel) whtch extends obhquely toward the 
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postenor margm, and becom111g broader and lower m tts postenor e:A­
tensron the postenor dorsal part of the cast above thrs ndge rs strongly 
compressed , ornamentatlon consrsts of numerous fine close set growth­
lmes whrch become more wrdely spaced and pronounced along the pos­
tenor and lateral slopes 

Drmenswns Iength mcomplete about 55 mrlhmeters , herght, 28 
mrlhmeters, drameter, 25 mrlhmeters 

The specres rs descnbed from three mcomplete and rmperfect ex­
terna! casts It rs probably relatecl to M odwla n sp aff M fhche~ Peron (54 
p 1279, pi 11 fig 1.3) descnbed from the Turoman from Eastern 
Ecuador M odwla pongana drffers fr om M aff fiichet m the follow111g de 
tarls rt rs consrderably larger, not as hrgh proportwnally, m the antenor 
portwn ancl not as obhquely producecl 111 the postero-ventral extremtty 

Type maten'll Cotypes 
Collectwn 317 

FAMIL\ PHOLADO\i\ACID<\E GRAY 

GI:l'<uS PHOLADOMYA SOWI:RB\ 

Plwladomya quumana Neumann 

PLATE III rigs I 2 

Plzoladom::,a Qumua11a Neumann Neues Jahrb B B 24 1907 p rrs pi S fig 2 

Cast farrly large, eqmvalve strongly meqmlateral, hrghly 111flated 
clorsally, attammg greatest convextty about mrclherght 111 front of the 
mrclclle part and becommg gradually depressed toward the venter roughly 
subtngonal m outhne, antenor margm rounded slrghtly produced be­
yond the beaks, ancl merg111g wrth a broad and gentle curve wrth the ventral 
margm whrch 1s gently curved 111 front and nearly strarght postenorly 
postenor extremrty strongly proclucecl beaks large, broad, strongly 111-
curved pro-·Gmate moclerately elevated above the h111ge !me, antenor m 
posltwn feebly prosogyrate ornamentatwn consrsts of numerous, rrregu­
Iarly clevelopecl rounclecl costae of moderate strength whrch tencl to be 
sharp-crested where they ongmate on the beaks but become broader and 
more rouncled as they radrate toward the ventral margms, and become 
obsolete on the antenor slope the costae are very shghtly curved forwarcl 
m the umbonal area and backward as they approach the ventral marg111 
they are not equally spaced but are always narrower than the shallow, U­
sh'lped mterspaces Irregular, concentnc unclulattons and growth lmes 

1 

11 

1 



STUDIES IN GI:OLOGY N o I 5 

extend over the enttre surface, and occastonally ptoduce a shght mcrease 
m the stze of the radtal costae where they cross the latter 

Dtmenswns length, 75 mtlhmeters, dtameter (both val ves) 37 mtlh­
meters hetght, 47 mtlltmeters 

Thts spectes ts represented by two somewhat fractured and mcomplete 
casts and ts beheved to be tdenttcal wtth the form desc11bed by Neumann 
as tt agrees wtth hts figured specunen very closely m sne pt oportwn and 
01 namentatwn The dtmenswns gtven by N eumann are as follows length 
80 mm , wtdth, 35 mm , hetght, 50 nun Although the dtfference m dtmen­
swns ts mstgmficant tt ts htghly probable that the agreement of the two 
forms was ongmally closer, as porttons of the umbonal and postenor pm­
ttons of our cast ha ve been broken away 1 he nnrgmal outlme of our 
spectmen agrees almost perfectly wtth that of Neumann s speetmen The 
greatest dtfference between the two fonns ts to be found m the number 
of radtal costae, but the dtscrepancy ts not great enough to be of stgmfi­
cance The stze of the costae, the curvature dtrectton <_!S well as the rnan­
ner m whtch they become rounded and broader as they apptoach the venttal 
margm, ts tdenttcal Pholadomya qumuana was descnbed from the 'San­
toman-Campaman beds of La Qmnua Depat tment of CaJamarca where 
tt ts found assoctated wtth Ost1 ea ntc(]Jtser It ts stgmficant tlnt out spect­
men hkewtse occms m beds wtth Ost1 ea mcmse~ 

Collectwns 46 50 

Plwladomya pongens1s n !:>p 

PLATE VIII F1gs 8 9 

Cast of medmm stze eqmvalve, strongly meqmlatet al htghly mHated 
dorsally attammg greatest convextty at about nudhetght m front of the 
mtddle and only shghtly less mflated ventrally beaks htghly mHated 
broad strongly mcurved proxtmate moderately elevated above the hmge 
lme, ornamentaban conststs of 8 to 10 famt, broadly rounded nearly equally 
spaced tacita! ndges whtch are present only on the umbonal and dorsal 
areas, becommg obsolete or exceedmgly famt toward the ventral and 
postenor margms Irregular concentnc undulattons e). ten el O\ er the en tu e 
surface producmg dtstmct but famt nades where they cross the radtal 
costae and unpartmg a hghtly cancellated appearance to the umbonal pm­
tton of the cast 

Dtmenstons of external cast havmg both val ves length, 45 (plus) 
mtlhmeters hetght 32 mtlhmeters, dtameter (both va! ves) 30 mtlhmetet s 

Thts spectes ts represented by one externa! cast of whtch the antenm 
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ventral portwn has been obhterated The general fonn of the cast sug­
gests that the outhne was roughly subtngonal 

Thts spectes vanes from Pholadomya qumuana Neumann 111 the fol­
low111g detatls 1t 1s only about half as large, and 1s much shorter propor­
üonally The nbs are much fewer and not as strongly developed, and do 
not extend to the ventral marg111 Thts spectes ts also more htghly 111flated 
g1v111g 1t a rather globose appearance The ventral slope 1s rounded whtle 
that of the other 1s nearly stratght 

Collect10n 6 

Pholadomya sp 

PLATE VIII F1gs 2 3 

Cast short, wtde eqmvalve, 111eqmlateral, htghly ventncose, beaks 
htgh, proxunate, 111curved famtly prosogyrate htghly 111flated antenor 111 
pos1t10n ornamentaban, except on postenor slope, whtch 1s smooth, con­
ststs of numerous very fine narrow nbs wluch ong111ate on the beaks and 
extend to the ventral margm, about one thtrd of the dtstance from the 
beaks to the margm a secondary set of nbs appear m the mtddle of the 
111terspaces and gradually approach the stze of the pnmary nbs, whtch 
they attam fully near the ventral marg111 the nbs are trregularly mter­
rupted by frequent concentnc undulatlons and growth l111es whtch 1mpart 
to the cast a mmutely and obhquely checkered appearance, the concentnc 
undulatwns extend over the postenor slope 

Dtmenswns length, 111complete dtameter, 29 tmlhmeters hetght, m­
complete 

One unperfect cast has been refened to thts spectes The antenor 
slope and margms have been obhterated and the rema111mg margms have 
been deformed or muttlated to such an extent that they are of httle 01 
no descnptlve value In general form and stze thts spectes somewhat te­
sembles Pholadomya pongensts but dtffers from the latter m the follow­
mg detatls 1t 1s smaller, shorter and more htghly mflated 111 proportwn 
The pnnctpal dtst111ct10n 1s found 111 the ornamentatlon whtch as shown 
by the above descnptwn 1s very dtsstmtlar 

Collectlon 34 

PholadomJia szlwens1s n sp 

PLATE VIII F1gs 6 7 

Cast of medmm stze, strongly 111eqmlateral htghly mflated 111 the um­
bonal area attammg greatest convexlty about tmdhetght m front of the 
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nuddle part of the cast gradually depressed toward the venter and the 
postenor portton, meqmlateral, left val ve shghtly htgher and more mflated 
than the nght outlme elongate oval , antero-dorsal margm short, stratght 
obhquely produced, ventral margm broadly arcuate, strongly produced 
postenorly, curved upward at the antenor extremitv makmg a sharp obtuse 
angle wtth the antero-dorsal margm, postero-dorsal margm nearly stratght 
long very obhquely produced, mergmg gradually with the rounded pos­
tenor margm antenor slope short, abrupt, pos tenor slope nearly stratght 
long, very gradually produced attenuated, beaks strongly evenly mflated 
broad, prosogyrate, proxtmate strongly mcurved so that the apexes nearly 
touch the hmge-lme, and havmg a narrow, elhpttcal, excavated smooth 
area JUSt below them ornamentatton conststs of about S broadly rounded 
stratght, rather wtdely spaced costae whtch run obhquely from the beah.s 
to the ventral margm are most strongly developed near the ventral margm 
less consptcuous near the beaks and obsolete on the antenor and postenor 
slopes, mterspaces broad, shallow, U-shaped, of Irregular wtdth but al­
ways much broadet than the nbs Irregular concentnc mcremental un­
dulattons extend over the enttre surface of both valves except the elhpttcal 
smooth area JUSt below the beaks and produce low rounded nodules where 
they cross the radtal costae 

DtmensiOns length, mcomplete 50 tmlhmeters, hetght 29 mtlh­
meters, dtameter, both valves, 29 mtllnneters 

Thts spectes has been descnbed from one poorly preserved e-...:ternal 
cast In stze, ornamentat10n and degree of mflatton It closely resembles 
Pholadomva pongenszs} but dtffers from the latter m the followmg de­
tatls It ts much more elongate, the racha! nbs are drrected backward at a 
more obhque angle ancl they perstst farther toward the postero-dorsal 
margm 

Type matenal Holotype 
Collect10n 317 

FAMILY ANA1Ir-.IDAE DALL 

GENUS ANATIJ\A LAMARCK 

Anatma szlme1zszs n sp 

PLATÉ VIII FlgS 10 II 

Cast of medmm srze meqmlateral, evenly mflated throughout umbonal 
and dorsal area attammg greatest convexrty across the postenor srde of 
the beaks depressed ventrally, and havmg a constnct10n whrch rs famt 
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and narrow on the antenor portwn of the umbonal area but whtch be­
comes broader and more pronounced dtrectly under the beaks toward the 
venter, meqmvalve nght valve sbghtly more mflated than the left out­
lme oblong, subelbpttcal, cardmal margms very broadly arched, ventral 
margm broadly conve:h., contracted dtrectly under beaks at the termmatton 
of the constncted area, antenor margm broadly rounded formmg round­
ed obtuse angles where tt merges wtth the ventral and postenor cardmal 
margms beaks small, flattened, mcurved, sbghtly dtstant, wtth a moderate­
ly broad, deep, U-shaped fissure runmng obhquely from the postenor stde 
of the beak, and becommg obsolete as 1t approaches the stde, surface 
ornamented by numerous fatrly strong, rounded, trregularly developed 
concentnc ndges beanng fine concentnc lmes whtch are exposed on the 
ventral portton of the cast 

Dtmenswns length ( mcomplete) 5 5 centtmeters wtdth (both valves) 
2 3 centtmeters , hetght 3 5 centtmeters 

Thts spectes ts represented by only the externa! cast the postenor 
extremtty of whtch has been broken away It ts posstble that the fine, 
concentnc !mes whtch are present on the ventral portwn of the cast per­
ststed over the enttre surface of the shell, but have been subsequently de­
stroyed The spectes ts charactenzed by the fissure postenor to the beaks 
1.nd by the constnctwn below them 

Type matenal Holotype 
Collectton 317 

F AMILY PoROMYACIDAr: DALL 

GENuS LIOPISTHA F B MEEK 

Lwjnstlw sp aff Lwpzstlza (Pszlomya) g~gantea Sowerby 

PLATE VIII Flg 13 

Cast fatrly large subovate htghly mflated, mequtlateral, antenor 
margm short, gently curved dorsally, rounded ventrally ventral margm 
broadly arcuate, postenor margm produced rounded pastero-dorsal 
margm obhque, stratght, beaks htghly mflated htgh pomted, strongly 
mcurved prosogyrate, pro:h.tmate an mconsptcuous rounded keel runs 
from the front of the beaks to the lower part of the antenor margm 
bordermg an trregularly concave smooth area below the beaks, ornamenta­
t!On conststs of numerous closely-set, evenly spaced rounded concentnc 
nbs whtch begm at the antenor keel and run to the pastero-dorsal and 
postenor margms, mterspaces broadly U-shaped shallow not as wtde 
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as the adjacent ndges nbs, well developed on beaks, reach max111mm stze 
half way from beak to ventral marg111, and become weaker and more 
closely spaced as they approach the venter 

Thts spectes has been descnbed from three fragmentary casts The 
margms are not pt eserved on any of the spectmens but can be determ111ed 
from the well-preserved concentnc ornamentaban In mnamentat10n and 
general proporttons thts spectes closely resembles Lwpzstha (Ps1lomya) 
gtgantea Sowerby (figured m Pervmqmere, Etudes de Paleontologre 
Tumswnne) Atlas, pl XX, figs 21 a and b ) but the matenal at hand ts 
too poor for exact spectfic determmat10n 

Thts spectes has been reported by Somme1me1e1 ( 63 p 37 4) but 
wtthout figures 01 descnptwn from CaJamarca, S Cachacht, 'vV Celendm, 
and from Cochamarca Hac Calluan (El Monton) San Ma1cos, Northetn 
Peru, where tt occurs 111 the Albtan and Cenomaman 

Collecttons 6 348 317 316 

L10p~stha sp aff Lwpzstha (Pstlomya) alta F Roemet 

Cast large card1form lughly 111fiated, meqmlateral meqmvalve, an­
tero-dorsal marg111 obhquely truncate, antenor marg111 verhcal near upper 
hmtt, mergmg wtth a broad curve wtth the ventral margm, ventral margm 
broadly arcuate shghtly produced postenorly, beaks htgh, prom111ent 
htghly mfiated strongly mcurved ptox1mate, sttuated one JUSt belund 
the other 111 the medtal portwn of cast 01 namentatwn conststs of nume1-
ous close-set, evenly spaced, rounded concentnc nbs 

D1menswns length, mcomplete, about 70 tmlhmetet s, he1ght, 61 
mtlluneters, dtameter both valves, 50 mtlhmeters 

Th1s spectes has been descnbed ftom one poorly preserved and m­
complete mternal cast, whtch has the eJo..ternal features famtly preserved 
near the beaks In outhne and general proporttons 1t closely resembles 
Lwpzstha (Pstlomya) alta F Roemer (47 p 293 pl 20 figs 20 a-b) 
Th1s spec1es dtffers from the spectmen figured by Roemer (55 p 45 pl 6 
figs 11 12) 111 s1ze be111g much larger and also by havmg the antenot 
margm more strongly produced, espec1ally m the upper port10n 

Collectton 317 



EcHINOIDEA, P:cLECYPODA AND GASTROPODA 

FA \IIL y PLEUROPHORIDAI: DALL 

GEJ'.uS ROUDAIRIA 1\IUr-IER-CHALMAS 

Roudm1za wte1 meduz. Bruggen 

PLATE X FigS I 2 3 4 

Raudal/la wte11nedw Bruggen Neues Jahrh fur Mm B B 30 p 756 pi 26 fig 2 

Shell small, moderately heavy mfiated eqtuvalve, outlme tnangular, 
antenor margm short shghtly produced mergmg wlth a broad, gentle 
curve mto the ventral margm wh1ch 1s stra1ght and approx1mately hon­
zontal medmlly and shghtly down-curved near lts postenor extremlty, 
postenor margm obhquely truncate, w1th a shght downward ftexure at the 
m1ddle, beaks lugh narrow, pomted, mcurved m contact feebly pro­
sogyrate, shghtly antenor m pos1t10n, a sharp promment keel formed by 
the lateral extens10n of the postenor area extends from the beak to the 
postero-ventral angle the antenor surface 1s ornamented by 10 to 12 round­
ed smooth concentnc nbs wh1ch are largest where they termmate abruptly 
agamst the keel and become gradually attenuated before they converge 
under the beah., mterspaces well-defined, smooth and V -shaped, the pos­
tenor 1.rea wh1ch 1s bounded by the promment lateral keel bears a low 
rounded obscure ndge wh1ch eJ>..tends from the beak to the m1ddle of the 
postero-dorsal margm between the keel and the ndge there extends a 
broadl) concave depressed area, the pos tenor area 1s ornamented only 
by narrow mconsp1cuous growth lmes 

Dm1ens10ns length 17 mllhmete1 s w1dth (both val ves) 16 mllh­
meters, he1ght, 16 mllhmeters 

Severa! well preserved spec1mens are referred to th1s speCles They 
agree m every detall of surface ornamentatlon and proport10ns wlth the 
descnptwn of Bruggen The mternal characters are not h.nown The 
only obvwus dlfference 1s m the s1ze F01 example Bruggen's ongmal 
descnptwn giVes the followmg d1menswns 

Length and he1ght 3 cm , Wldth, 1 7 cm 
The ongmal descnptwn 1s made from matenal from beds consld­

ered of Senoman age from Atusco, CaJamarca from San Pedro and from 
the Pachltea nver, northern Peru 

Bruggen pomts out that "th1s form bears a very close s1m1lanty to 
R attressenszs Coquand and to R F01 bes~ Stol (80, pp 299, 295, pl 29, 
figs 10 12, 4-5) The peruv1an forms are d1stmgmshed from R au1 essen.sts 
by the1r more numerous and less strongly developed nbs and from R 
Forbe.st by the1r tnangular outlme and by the development of the postenor 
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area wluch 1s not very h1gh and 1s pet pendtcular to remammg surface of 
the shell ' 

"R aw essensts ts thus fa1 1..nown from the Santoman to the Daman 
of Tums and Algters, as well as from the Santoman of the Lyb1an Desert 
(51a p 221, pi 24 figs 20-22) and from Kamerun (62, p 230) R 
Forbest ts known from the Santoman of Tums and Algters, the Santoman 
of Angola (13a p 42, pl 1, fig 3) and from the Tnchmopoly group of 
Indm (79, p 197, pl 9 figs 2-8) ' 

It ts poss1ble that the form referred to tlus spec1es by Rees1de (54, 
pi 10 figs 2, 3) may be dosel y related to our spec1es, but the greater 
number of less strongly developed nbs suggests that 1t may be more closely 
related to R auressensts 

Collectwn 42 

GENUS ANISOCARDIA MuNIER-CHALMAS 

PLATE X F1gs 5 6 

Cast small, eqUivalve, meqUilateral, very h1ghl) mfiated outlme 
subtngonal, antero-dorsal margm obltquely trunca te, antenor margm 
rounded, very sltghtly produced beyond beaks and mergmg wlth a broad 
and gentle curve mto ventral margm wh1ch 1s broadly curved m front 
and nearly strmght m lts postenor extenswn, postero-dorsal margm very 
broadly a1ched obhque, produced, formmg a rounded acute angle Wlth 
ventral margm, antenor slope vertlcally truncate, so that all of cast 
antenor to beaks 1s fiat, postenor slope more gently rounded and obhque 
beaks strongly mfiated, promment, mcurved but not m contact, feebly 
prosogyrate, and havmg a broad, shallow excavated area 1mmedmtely an­
tenor to them ornamentatlon suggested by numerous rather closely spaced 
and very famt concentnc lmes 

D1menswns length, 27 tmlhmeters, he1ght 30 5 n'lllhmeters, dm­
meter (both val ves) 30 mdluneters 

One weathered, externa! cast 1s doubtfully referred to trus genus 
on the bas1s of lts general outhne and appearance The character of the 
hmge 1s unknown and the ornamentatlon 1s not well enough preserved to 
be of any value 

Collectlon 327 



EcruNOIDEA, Pr:LECYPODA AND GAsTROPODA 

FAlJILY CARDIIDAE FISCH.I!.R 

GEl'. u S CARDIUM LINNNE 

e a¡ dttmt 'Watsom n sp 

PLATE X f'lg 12 

71 

Shell of medmm s1ze, strong, eqmvalve, very meqmlateral, h1ghly m­
ftated subovate or roughly subtngonalm outlme, antenor margm truncate 
ventral marg111 well rounded, postero-ventral margm produced, postenor 
margm shghtly curved ventrally nearly stra1ght m lts medml port10n, 
and becommg broadly curved dorsally, antenor dorsal slope stra1ght and 
ve1 y steep postenor dorsal slope shghtly curved and less steep , beaks 
111curved, po111ted and proxnnate, rather consp1cuous and nsmg well above 
the hmge gently prosogyrate and antenor 111 posttlon, hgament external, 
very short, sltuated m narrow groove JUSt behmd the beaks, omamenta­
tton conststs of about 30 radtal nbs whtch ongmate on the beak, whete 
they are small and evenly rounded the nbs mcreasmg m s1ze as they 
approach the margms , one nb extends dtrectly along the angle between 
the stde and postenor slope and ts somewhat consptcuous because of the 
suelden bteak 111 the contour of the shell due to the steepness of the pos­
tenor slope 10 nbs are present 111 front of the angle and are fiat-topped 
and broad, formed by narrow grooves or lmes whtch become 111crea~mg­
ly shallow untll they dtsappear on the antenor dorsal slope near the margm 
19 well rounded nbs are present behmd the a11gle, neat whtch they are 
most ptomment a11d separated by mterspaces wh1ch are deep and fa1rly 
broad but whtch become more closely spaced and shallower unttl they 
totally dtsappear on the slope adJacent to the cardmal marg111, nbs 011 
ventral margm 11otched so that mterspaces of opposlte valve fit mto the 
11otches, co11ce11tnc stnae and growth-h11es are present 011 the whole of 
shell but are especmlly promment 11ear the margms a11d on the venter 

Dtmens1011s le11gth, 28 mtlhmeters , wtdth (both val ves) 30 mllh-
metel s, hetght, 36 tmlhmeters 

Type matenal Holotype 
fype locahty Collect1011 30 
Collect1o11s 30, 307 

Cm dmm ccnt1 ahs 11 sp 

PLATE X Flg 7 

Cast of medmm Stze, eqmvalve, 111eqmlateral, h1ghly 111flated, outhne 
roughly subovate antenor margm rounded and merges wtth a broad 
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gentle curve mto ventral margm wluch 1s rounded and somewhat producecl 
m 1ts postenor eA.tremity formmg an open rouncled angle with the pos­
teuor margm whtch 1s broadly and evenly arched pastero dorsal margm 
short ancl strongly curved, antenor dorsal slope steep and gently curved 
postenor dorsal slope broaclly curvecl and much less abrupt be1.ks m­
curvecl pomted orthogyrate proA.tmate, consptcuous and nsmg well above 
the hmge, ornamentatwn conststs of about thtrtv rounded fatrly strong 
nbs whtch 1.re most fully developed near the mconsptcuous rouncled angle 
between the stde and postenor slope extenclmg from the beak to the 
angle of the pastero-dorsal m1.rg111 the nbs decrease 111 st7e and be­
come more closely spaced away from the pastero dorsal ndge untll they 
become obsolete ne~r the postero- and antera dors1.l margms 

Thts spectes ts known only from casts It 1s very stmtlar m stze 1.nd 
ornamentaban to Cm dntm watsom but 1s clearly dtstmgmshed from the 
latter by havmg a shorter and more ctrcular outlme, and by the fact that 
1t ts less mflatecl, ancl has a more evenly rounded ancl fl1.tter honzontal 
cross-sectwn 

Dtmenswns (nght valve) length 27 m!lluneters wtclth 10 mi!h-
meters hetght 29 mtlhmeters 

Type matenal Holotype 
Type locahty Collectwn 51 
Collectwns 51 307 

GI:NUS PROTOCARDIA BI:YRICH 

P1 otocardw beJilt n sp 

PLATE XI r¡gs I 2 

Shell of medaun StLe moderately heavy, tngonal, htghly mflated m­
eqmlateral eqmvalve antenor margm truncate dorsally, mergmg wtth 
a broad and gentle curve 111to the ventral margm whtch 1s very broadly 
curved and nearly hon7ontal, postero-cl01sal margm evenlv and gently 
arched, obbque fonmng a rounded obtuse angle wtth the ventral 
margm beaks promment pomtecl htghly mflated, mcurved famtly pro­
sogyrate, dtstant, antenor 111 posttwn with a promment angle between 
the stde and posteriOr slope extendmg from m front of the beak to the 
Iower eA.tremtty of the postenor marg111 ornamentation, except on the 
postenor slope conststs of numerous, regularly rounded, smooth, con­
centnc ndges whtch are sbghtly unequal m stze mterspaces narrow, U­
shaped, postenor slope ornamented by about 20 fine dosel y spaced radtal 
nbs whtch are crossecl by famt growth lmes lunule suggested by a deeply 

• 
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excavated area startmg JUSt below the beaks and extendmg about half 
the length of the antenor marg111 antenor adductor scar ( seen on the 
cast), small, subovate 111 outlme, deep at upper hmtt, famt ventrally, stt­
uated htgh and 11ear the dtstal extremlty of the dorsal marg111 

Dtmenswns length, 45 mtlhmeters hetght 46 mtlluneters , d1ameter 
(both val ves) 37 mllhmeters 

Thts spectes ts represented m the collectwn by one partly complete 
-;hell and three tmperfect casts It 1s doubtlessly dosely related to Cardutm 
(P1otacardw) Coquand$ Sequenza (48 p 266, pl 19 fig 22 a-e), but 
dlfters from the Jatter 111 the followmg detatls P1 oto ca¡ dw be1 rn has 
constderably greater dtameter proportwnallv and ts more lughly mflated 
The pastero-ventral marg111al angle ts sharper and w1der 111 the latter, and 
the ventral and antero ventral margms are 11101 e produced 

1 ype matenal Cotypes 
Collechon 316 

P1 otocm dza 11 sp aff P lullana Sowerby 

PLAn:: IX Ftgs 1 2 3 

Shell thm, ftagtle eqmvalve nearly eqmlateral, moderately mflated 
outlme subctrcular to subquadrate length greater than hetght, antera­
dorsal margm short formmg a rounded angle wtth antenor margm, an­
tenor margm convex and passmg wtth broad gentle curve mto broadly 
arcuate ventral margm pastero-ventral margm shghtly produced, merg­
mg wtth rounded obtuse angle mto postero-dorsal margm whtch ts obhquely 
and broadly curved beaks shghtly antenor, htgh pomted, moderately m­
flated mcurved proxtmate, ornamentat10n except 011 postenor slope 
conststs of fine, regularly rounded concentnc nbs whtch become less pronun­
ent or obsolete dorsally postenor slope bears 12 to 15 radtal nbs, stronget 
than concentnc nbs transversely dtvtded at crests by narrow grooves, gtv­
mg nse to numerous closely spaced tubercles, mterspaces about same 
wtdth as ndges, mner surface of shell smooth reflectmg surface ornamen­
tatwn only near ventral ·md dorsal margms adductor scars moderately 
Iarge subctrcular m shape, deep at upper ltmtts, famt ventrally of equal 
stze, sttuated htgh, ancl near dtstal extremttles of dorsal marg111s, palhal 
!me stmple qmte deep, parallel to margms 

Dtmenswns of e"\.ternal cast hav111g the two valves length, 43 mllh­
meters he1ght, 39 mllhmeters dtameter, 22 mtlhmeters 

Thts spectes has been descnbed from abundant matenal, and ts very 
constant m ornamentahon general proporttons and stze It ts undoubted-
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!y related to P1 otocardta húlana ( Sowerby), but ts referred to a new 
spectes because the latter name has been looseh apphed to dtsstmtlar fosstls 
from Mextco (6, p 129 pl 27 figs 4-3), Europe (84:, v 2 pt 1, p 197, 
pi 32 figs 1-6), Afnca (48, p 264), and Indta (79, p 219 pl 12, figs 
8-10, pl 13, figs 1-5), and from sedtments rangmg 111 age from Albtan 
through Senoman 

Type matenal Cotypes 
Collechon 6 

Protocm du1 11w1 tdtmw{ts n sp 

PLATh X FlgS I5 16, 17 

Shell tlun, ftagtle subeqmvalve, nearly eqmlatet al, outhne subm ate 
regular , Jength about one thtrd greater than hetght, ante110r margm even­
ly rounded, produced , ventral margm broadly arcuate, pastero ventral 
and postenor margms produced farthet than antenor mat gm formmg a 
sharper curve pastero-dorsal margm more broadly curved and longet than 
antero-dorsal so that at antenor end the shell ts a httle shm ter than the 
pos tenor and more narrowly rounded , beah.s large, mfiated, shghtly an­
tenor famtly prosogyrate strongly mcurved, pro'-.nnate nght valve 
mfl.,lted shghtly more than left, and wtth htghet and mme promment beak 
ornamentat10n except on postenor slope conststs of fine, regularly round­
ed concentnc nbs whtch become obsolete dorsally, posteuor slope bears 
about 15 radtal nbs, stronger than concentnc nbs, transversely dtvtded at 
crest by narrow grooves, gtvmg nse to numerous, dosel y spaced tubercles, 
mterspaces about same wtdth as ndges, mner surface of shell smooth, 
reflectmg surface ornamentat10n only near ventral and dorsal margms , 
adductor scars small, subetrcular m shape, rathet famt, sttuated lugh and 
near dtstal extremttles of dorsalmargms 

Dtmens10ns length, 48 tmlhmeters hetght, 33 tmllunetet s, dtametet, 
21 mtlhmeters 

Thts spectes ts very dosel y related to P1 o toca¡ dm aff lnllana, havmg 
tdenbcally the same ornamentaban It dtffers from P aff luliana m tts 
general outlme, whtch IS much longet and not as lugh They both occm 
at the same honzon 

Type matenal Cotypes 
Collechon 6 
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FA>diLY VENLRIDAE LEACH 

GI:NUS PAPIIIA BOLTEN 

Paplna pe1 uana n sp 

PLAT'E X FigS 13 14 

Cast of large stze for the genus, eompressed eqmvalve, meqmlateral, 
elhpsmdal m outlme, dorsal margm nearly stratght, shghtly obhque, sub 
parallel to ventral margm whteh IS broadly arehed antenor margm areuate, 
shghtly eonstneted dtreetly m front of beah.s, postenor margm produeed 
beaks vety low, shghtly mflated, wtth sharp and prosogyrate aptees plaeed 
wtthm the antenor thud and with a short, narrow, deeply excavated arca, 
suggestmg lunule dtrectly m front of them, surfaee smooth 

Dunenswns length, 32 nulhmeters , hetght, 21 mllhmeters dtametet, 
11 nulhmeters 

1 ype matenal Holotype 
Colleetion 6 

CLI\SS GASTROPODA 

FAMILY LPITONIIDAE DALI 

GENUS I:PITONIUM BOLTI:N 

Epttonmm pongensls n sp 

PLATE X FJg 8 

Cast of medmm stze elongate, turreted, whorls about 5 or more, 
broadly arehed regular! y mereasmg 111 stze, eontiguous, apteal angle about 
30 degrees, suture lme deep sharp, and clase, surfaee marked by famtly 
obhque nb-hke vanees wlueh have a shghtly baekward dtrection 111 eross111g 
from the upper to the lower stde of the whorl, the vanees are low, rounded 
and fatrly broad proporhonally, and nearly stratght or else very shghtly 
curved forward near the postenor extremtty and reeurved at antenor ex 
tremtty, dtsappearmg JUSt befare reaeh111g the suture !me, about 24 on the 
body whorl and decreasmg m number on the preeeedmg whorls , numerous 
very fine closely spaeed sptral lmes are present on the antenor portwn of 
the body whorl 

Dtmenswns length ( mcomplete) 35 mtlhmeters , wtdth 17 mt!hmet­
ers , apertura! length, about 14 tmlhmeters , length of sptre ( 111eomplete) 
21 m¡lhmeters 

1 

,1 
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Th1s spec1es has been descnbed from one mternal cast wh1ch has had 
one or two of the earhest whorls and the apertura! features broken away 
It bears sorne resemblance to Scalmza tetana Romer (55, p 39, pi 4, 
fig 11 a-b) but 1s d1stmgmshed from the Iatter by Its smaller s1ze, slower 
rate of cmhng and more rounded aperture The fine ap1ral !mes wh1ch 
are partly shown on the body whorl of our spee1es pers1st over the entlre 
surface of S te:wna 

Type matenal Holotype 
Collectlon 6 

FAMILY NATICIDAE FoRBEs 

G:CNUS NATICA SCOPOLI 

N attca lesseh Bruggen 

PLATE XII F¡g, I 2 

Vattca lessel1 Bruggen Neues Jahrb fur Mm B B 30 1910 p 737 text fig 16 

Cast large globose, sptre moderately h1gh whorls 4 to 5 m number 
regularly mcreasmg m stze, evenly ancl broadly arched Iaterally, sharply 
angulatecl at thetr postenor extrem1ty and separated by a wtde deep 
furrow body whorl over half of total length umbthcus w1de, deeply 
excavated, wlth the lower e'<:trenuty of the adJacent whorl sharply an­
gulated 

D1menswns Iength, 10 1 centlmeters w1dth 7 3 centuneters 
S1x fractured ancl poorly preserved spectmens wh1ch do not reveal the 

apertura! characters ornamentatwn, or protoconch, are referred to th1s 
spectes In general proportwns stze and espec~ally m the character of 
the umblltcus the spectmens at hand agree very closely wtth the type wh1ch 
Bruggen descnbecl and figured from becls sa1d to be of Senoman age from 
Otusco near CaJamarca 'tncl from Yanamatray, northern Peru 

Bruggen compares thts spectes wlth N ped e1 nahs Romer (55 p 43 
pi 4 fig 1 a-b) from the Neocomtan of Texas but pomts out that the 
sharp angulatlon of the body whorl adJacent to the umbthcus ts Iach.·mg 
m the latter fonn 

Collectlon 307 

N attca ? sp mdet 

PLATE X FJg 9 

Cast small, nattcmcl, sptre depressed but elevated well above the body 
whorl whorls 4 or 5 m number closely appressecl mcreasmg markedly m 



LCHINOIDEA, P:cLI::C\ PODA .-..ND GASTROPODA 77 

~Ize shghtly angulated postenorly near the suture but without a dtstmct 
shoulder body whorl mfl.ated rounded antenorly, ftattened postenorly 
and broadly arched medrally 

Drmenswns length 16 mrlhmeters, wrdth, 18 mtlluneters 
One mcomplete cast ts doubtfully referred to tlus genus It ts too 

mcomplete for the charactenzatlon of a new spectes, and rts affimties can­
not be determmed 

Collectwn 316 

NatKa cf !m teh Landerer 

PLATE X F1gs ro 11 

Cast of moderate stze, ovate globose sptre short, low formed b) 
about 4 whorls whtch are moderately but regularly convex, last whorl 
greatly enlarged whorls separated by a wrde, deeply excavated furrow 
postenor margms of the whorls angulated above the furrow, umbthcus 
broad deep 

Dunenswns of an unperfect spectmen length, 53 mtllnneters wtdth 
51 tmlhmeters 

One spectmen wluch ts too poorly preserved for complete character­
tzatton and whtch cannot be determmed wtth any degree of certamty rs 
doubtfully refen ed to thts genus It does not bear close resemblance to 
any spectes of the genus known to the wnter, from South Amenca, but ap­
pears to represent a spectes very smular to N at1ca lm tett Landerer ( 48, 
p 46 pl 4, fig 1 a-b) wluch occurs 111 the Turoman of Tums 

Collechon 307 

Nat1ca n sp 

Cast of small stze and natrcmd, sprre depressed with an elevatwn of 
shghtly less than half the enhre length whorls 5 01 6 111 number, mcreas­
mg raptdly 111 stze, suture rmpressed body whorl constderably fl.attened 
postenorly, sharply angulated at the postenor extremtty above the suture, 
broadly rounded antenorly, and broadly arched medtally aperture subo­
vate 111 outl111e broadly ftanng near extenor margm umbthcus promment 

Dtmenstons length, 25 mtlhmeters wtdth 23 nulhmeters 
Thrs spectes IS charactenzed pdrhcularly by rts small stze and by the 

wtdely ftanng outer margm of the aperture It ts dtstmgmshed from NaNea 
Gastelumendt Berry (3 p 86, figs 6, 7) by Its larger srze htgher sptre, 
and greater number of whorls 

Collectwn 307 
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F AMIL y TURRITELLIDAE GRA y 

GENUS TURRITELLA LAMARCK 

Tunztella 1 oschem n sp 

PLATE V Fig 2 

Shell of medmm stze, thm, outlme elongate turreted whorls about 
10, lateral surface concave, regularly mcreasmg m stze, convergmg at an 
angle of approxtmately 25 degrees, sptral sculpture conststs of two pn­
mary nbs one nb sttuated at the upper extremtty of the whorl, adJacent 
to the suture, tt ts strong, broad, and usually bears at the summtt rather 
closely spaced, rounded tubercles whtch are most promment on the later 
whorls, the second pnmary nb ts sttuated at the lower extremtty of the 
whorl ts strong rounded but shghtly narrower than the upper nb the 
mterspace ts regularly broadly concave most deeply excavated JUSt below 
the upper nb, and ts marked by 4 or 5 very fine stnae on the later whorls 
three closely spaced secondary sptral costae are present on the lower slope 
of the whorls, but are usually concealed by the succeedmg whorls altho 
the uppermo<;t of the three may be vtstble m the latest whorls, suture not 
strongly tmpressed, sttuated 111 a narrow, V -shaped furrow mconsptcuous 
growth lmes are present on the later whorls 

Dtmenswns length, 26 mtlhmeters , wtdth, 7 mtlhmeters , apertura! 
Iength 10 mt!hmeters, length of sptre 16 mtlhmeters 

Thts spectes has been descnbed from severa! poorly preserved and 
somewhat crushed spectmens whtch show only the ornamentatwn well 
The protoconch and aperture have not been preserved 

Type matenal Cotypes 
Collectwn 134 

Tu1 Htella sp mdet 

PLATE IX Fig 4 

Cast of medmm stze, elongate turreted, the aptcal angle about 20 
degrees, number of whorls preserved 7, whorls moderately close surface 
smooth and rounded, curvmg rather abruptly mto the suture above and 
below, suture deeply tmpressed, sttuated m a deep, wtde rounded re­
volvmg furrow ornamentatwn suggested by about 4 very famt evenly 
spaced sptral lmes 

Dtmenstons length 39 mtlhmeters, wtdth, 6 mtlhmeters 
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Severa! mternal casts of thts Tm ntella are represented m the col­
lectwn All extenor ornamentatwn and other speclfic characters have been 
lost, so that the descnpt10n of a new spectes 1s tmposstble Its affimbes 
cannot be determmed 

Collectwns 46 50 51 

FA'\ULY FusrNrnAr: fYRON 

GI:NUS FUSINUS RAriNESQUE 

Tusmus ? sp mdet 

PLATE IX Flg S 

Cast of medtum stze, fustform, sptre elevated and acute, mcreasmg 
moderately m sv:e, apex broken away, body whorl large moderately m­
flated, broadly arched sharply angular postenorly, constncted m front 
suture tmpressed ornamentatwn conststs of numerous low gently round­
ed ·md shghtly obhque nb-hke vanees whtch perstst from suture to suture 
on the whorls of the sptre but whtch become obsolete on the antenor por­
han of the body whorl aperture moderately narrow, produced mto a 
narrow open canal , columella and parttetal wall smooth 

Dtmenswns length ( mcomplete) 40 mtlhmeters wtclth 25 mtllt­
meters 

One poorly pt eserved m terna! cast ts doubtfully referrecl to thts genus 
fhe actual length cannot be ascertamed because the apex of the sptre and 
the oral canal have been broken away, but the outlme of the remamder 
suggests that they were of the length charactensttc of the genus If the 
panetal wall of the shell bore any phcatwns they were not of suffictent 
strength to leave any tmpresswn on the cast 

Collechon 36 

FAl\IILY VoLUTIDAE GRA'r 

GI:NUS VOLUTOLITHI:S S\\ AINSOi'. 

V olutohthes ? sp mdet 

PLATE XI F!gS 3 4 

Cast large fustform sptre elevated comcal wtth 4 or 5 whorls whtch 
mercase m stze regularly and are separated by a fatrly narrow but deep 
f urrow whorls very broadly arched wtth a promment rounded shoulder 
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behmd wh1ch there extends a shallow sulcus, body whorl broadly arched 
and contracted m flont mto a broad antenor canal, ornamentaban con­
sists of about 15 st10ng, 10unded rad1al nbs wh1ch mcrease m s1ze back­
wards from the antenor sulcus and termmate at the shoulder the nbs a1e 
separated by broad, moderately deep U-shaped mterspaces 

D1mens10ns length, mcomplete d1ameter, 7 cm 
Three broken and weathered casts are doubtfully ass1gned to th1s 

genus The spec1mens are charactenzed by the1r large s1ze, and by the 

strong radml nbs 
Collecbon 307 
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PART III 

Class CEPHALOPODA 

Orcler AMMONOIDEA 

THE TITHONIAN SPECIES 

FAMILY STEPHANOCERATIDAE SuB-FAMILY PERISPHINCTINAE 

GE"'US PJ:RISPHINCTES WA-\GEN 

The name Pe1 ~sphmctes IS usecl111 this paper 111 a broad sense, no at­
tempt havmg been macle to separate the genera which have been created 
111 recent years for the vauous species ongmally assignecl to this genus 

Pensplnnctes cf cont~guus ( Catullo) Zittel 

PLATE XIII Figures r 2 3 

The greatest thickness of the whorl which IS a httle less than Its 
height, IS near the umbilical shoulder There IS no clemarcatlon between 
the Sicles ancl the rounclecl venter The umbilicus IS Wlde The nbs are 
narrow ancl subacutely crestecl They are rather wiclely spaced on the 
mner half of the Sides and most of them blfurcate about half-way from 
the umbilical shoulder the antenor branch of each pass111g across the 
venter without further divisiOn, whlle the postenor branch usually blfur­
cates a second time a short distance from the fir:>t po111t of diviSion The 
nbs are un111terrupted on the venter and many of them alternate as seen 
111 Figure 1 

In form and ornamentatwn the examples 111 hand are Similar to the 
figured specimens of Toucas (81, p 581, pl 14 fig 4) and Burckhardt 
(12 p 38, pl 4, figs 7-10) 
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ANTERIOR 

POSTERIOR 
FIGURE I D1agram showmg alternatwn of sorne nbs m Pensphm.ctes cf cont1g!t!M 

(Ca tullo) Zlttel IndiVldual shown m Plate XIII figs 1 2 3 xi 

Peruphmctes off densut1 zatus Steuer 

PLATE XIII F1gures 4 5 6 

Prmsphmcfes aff denstst11aflts Steuer Welter O A Neues Jahrb Jahrgang 1913 
V 1 p 36 

The whorl attams 1ts greatest th1ckness, whtch 1s about equal to lts 
hetght near the umbdtcal shoulder The umbthcus 1s wtde and lts wall 
steep The s1des converge very gently outward to a dtstmct mcrease m 
convexlty that separates them from the rounded venter Most of the nbs 
blfurcate only once on the outer thtrd of the whorl, but others btfurcate 
about half-way out the antenor branch passmg across the venter w1thout 
further dtVIS10n, whereas the postenor branch dtvtdes agam on the outer 
thtrd of the whorl The pnmary nbs alternate on the venter m much the 
same manner as P e11sphtnctes cf conhguus (Ca tullo) Zlttel ( fig 1) At 
least one constnctton occurs on the antenor portwn of the outer whorl 

Tentabve tdenttficatton of specrmens m hand as Pensplnnctes aff 
denststrzatus 1s suggested by W elter's meager descnptton and thetr general 
resemblance to the mdlVlduals rllustrated by Steuer (77 pl 15, figs 8-10) 
and Burckhardt (11, pl 24 fig 7) 
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Pe1 1sphmctes cf gev1 eyt Toucas 

PLATE XIV Figures 6 8 9 

The greatest tluckness of the whorl, wluch approxtmates Its hetght 
ts attamed near the umbthcal shoulder The umbthcus ts wtde The stdes 
are much less conve'\: than the well rounded venter On the figured spect­
men all of the nbs btfurcate once near the mdefimte ventro-lateral margm 
but on another less well preserved spectmen, an addtttonal branch occa­
stonally separates not far from the umbtbcal shoulder and crosses the 
venter wlthout further dtvtston The nbs do not alternate as m Pen­
sphmctes cf conttguns (Ca tullo) Ztttel and P e11splnnctes aff dens1st1 zatus 

Steuer and are unmterrupted on the venter where they are shghtly con­
vex forward The stphuncle ts apparently ctrcular m cross sectton 

In form and ornamentatton thts spectmen closely resembles Pell­
sphmctes ge11reyz as descnbed and figured by Toncas (81 p 58.3, pi 14 
fig 5) 

Pc11sphmctcs cf frott:::tne1tsls Toucas 

PLATE XIV r¡gures I 2 3 

The greatest thtckness of the whorl occurs about half-way out from 
the umbthcus The umbthcal wall ts very steep and the umbthcus ts wtde 
Th.e hetght of the whorl 1s a httle greater than Its thtckness There ts no 
demarcatton between the stdes and the roundecl venter Closely spaced 
subacutely crestecl nbs anse at the umbthcal margm and btfurcate or 
occastonally, tnfurcate, on the outer thtrcl of the stdes They pass un­
mterruptedly across the venter ancl the pttmary nbs apparently alternate 
m somewhat the same way as m P e1 zsphmctes cf cont1gu.us ( Catullo) 
Ztttel ( fig 1) A smgle constnctton appears on the complete! y preservecl 
cast of the outer whorl of a spectmen m the collectton tt mchnes forward 
from the umbthcus to the ventral regton 

As m the spectmen descnbed and figured by Burckhardt (11, p 45, 
pl 24, fig 8), the sectton of the whorlts a httle stouter than that figurecl by 
Toncas ( 81 p 584, pi 14 fig 6) 

Pe11splzmctes aff tl:::Lalll Oppel 

PLATE XV Figures 4 5 6 

? PeJ!sphmctes tl~lmll Oppcl \Velter O A Neues Jahrb Jahrgang 1913 v 1 p 35 

The secbon of the whorlts subctrcular and the umbthcus ts wtcle The 
nbs anse at the umbthcal margm b1furcate on the stdes ancl cross the 

\1 
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venter umnten uptedly The nbs on the cast are narrow and subacutely 
crested and are sepa.rated by rounded and very much broader mterspaces 
The nbs do not alternate as 111 other spectes of Pensplmtctes herem de­
scnbed 

In general a.spect th1s spectmen 1s stmtlar to Pensphmctes tzzwm as 
figured by Burckhardt (11, pl 34 fig J, pl 25 fig 2), and may therefore 
be tdenttcal wtth the form \Velter tdenttfied wtth Burckhardt's figme but 
dtd not descnbe 

Pe~ zsphmctes sp 

Pu.TE XIV F1gures 4 S 7 

The maxtmum thtckness of the whorl ts neat the umbthcal shoulder 
and ts about equal to the hetght of the whor1 In cross sectton the whm1 
ts more or less subquadrate, wtth broadly rounded corners at the ventro­
lateral margms The umbtbcus ts wtde and tts wall ts steep 

The nbs, whtch are rather wtdely spaced, narrow and subacutely 
crested, anse at the umbtltcal margm Btfurcatwn may occur only once on 
a stde, but the antenor of the two branches of a gtven nb may btfurcate 
agam a short dtstance farther outward The antenor of these three branches 
may, after crossmg the ve11ter, termmate JUSt beyo11d the ventro-latetal 
margm wtthout umtmg wtth the nbs on the other stde A few nbs are 
mtercalated 011 the venter, termmatmg1 011 both stdes of 1t, a11d are thus 
completely detached from the pnma.ry nbs There 1s some alternat1011 of 
nbs ( see fig 1), all of them bemg unmterrupted and about equally spaced 

THE APTIAN SPECIES 

FAMILY PULCHELI IDAE 

GENUS KN:CMICERAS J BOH1>f, 1898 
K nemtceras bassle1 L n sp 

PLATE XVII F1gures I 2 

Thts spectes ts created for one large mdtvtdual whtch attamed a tather 
stout whorl sectton before tt reached a dtameter of 6 cm Ü11 the outer 
whorl the greatest thtckness, whtch ts about five-etghths of 1ts hetght, 1s 
near the umbthcus The same general form charactenzes the 11ext preced­
mg whorl, but here the thtckness 1s about four-fifths of the hetght The 



Cr:PHALOPODA 9I 

whorl ata dmmeter of 9 cm 1s thus much more mfiated than that of Kne1m 
ce-~ as senucostatum at the same d1ameter The s1des converge outward 
from the g1 ea test whorl-th1ckness to the rather broad truncated ven ter 
wh1ch, on the outer whorl, 1s about one-th1rd as w1de as the greatest tluck­
ness of the whorl The venter 1s bordered on each s1de by subangular ndges 
beanng alternatmg nodes, wh1ch at thts stage of gtowth have lost thetr 
sharpness and have become less elongated m the dtrectwn of cotlmg than 
1s true of Knenuce1 as at the stages m whtch tt ts usually found A second 
row of nodes, five m number on the outer whorl, and e:Aceedmgly broo.d 
at thetr bases, enctrcles the umbthcal depresswn The rather broad low 
rounded nbs, 111stead of forkmg near the mtddle of the flanks, radtate out­
ward from these muer nodes 111 bundles of two or three and tenmnate 
externally 111 the ventro-lateral row of nodes 

The lobes and saddles are s111uous 111 outhne The first lateral saddle 
1s broader than the others and ts dtvtded by a deep adventltwus lobe wlth 
m tts mtddle The second lateral saddle and the first and second auxthary 
saddles are dtvtded medmlly by mdentatlons deeper than the other crenula­
twns of these saddles The central lobe fiares backward and ts dtvtded 
med1ally 111to two slender arms pomt111g backward The first lateral lobe 
1s about as deep as the ventral lobe and ts much 111c1sed The second lateral 
lobe extends farther backward, but the first aux1hary 1s much shorter The 
remam111g au:Athanes dectease gradually 111 stze toward the umbthcus 

THE MIDDLE ALBIAN SPECIES 

FAMILY PuLcHELLIDAE 

GENUS KNEMICERAS J BOHM, 1898 

The genus Knemtcews was proposed m 1898 by Bohm (4, p 200) 
wtth Ammomtes sy¡ zacus von Buch (10 pl 5, figs 1-3) as the genotype 
Bohm stated that the new genus ts charactenzed by three adventltlous lobes, 
whereas Engonocews and Placent~ceras, the two genera wtth whtch 1t 1s 
most hkely to be confused have, respecttvely four and two adventtttous 
lobes Sommermeter (63, pp 319-330) constdered only one of the lobes 
of KnemKeras des1gnated as advenbtwus by Bohm as of suffietent stze to 
ment bemg called an adventtttous lobe and pomted out that 111 any event, 
1t 1s tmposstble to determme the number of adventtttous lobes 111 many 
sutures Hence tt ts argued the foregomg dtst111ct10n fatls as a means of 
separat111g the three genera 111 questton Sommermeter showed that m 
Placenhce1 as the suture ts charactenzed by a lobe that ts deeper than any 
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of the others, externa! to whrch are two lobes only shghtly shorter Knemt­
ce-ras, on the other hand, was descnbed as havmg a suture wrth two ap­
proxrmately equal, large lobes and one very much smaller, adventttwus lobe 

Pervmqmere ( 47 p 201) dtd not recogmze Knem~ce1 as as a genus 
separate from Engonoceras, but pomted out that m the rllustratwns of 
sutures of Engonocetas grven by Bohm and Hyatt (30) the two branches 
of the ventrallobe dtverge wrdely and are dtrected toward the srdes whereas 
m Knem1ceras they are approxrmately parallel and drrected backward Thts 
dtfference later formed the basrs for separatton of these two genera by 
Lrsson (34) and by Sommermerer (63 p 328) 

Bohm ( 4 p 197) stated that ( translatwn) ' the genus Engonoceras 
rs accordmg to our present knowledge, an essenttally Amencan genus 
and untrl the present ttme has been known only from the Te:xan Cretaceous 
provmce of drstnbutwn' but Spath (71) has smce reported Engonocew.s 
from the Bnttsh Gault 

Knennce1as attenuatum (Hyatt) Krause (32 p 8) 

PLATE XVI F1gure I 

Knem1ce1as attenu.atum (Hyatt) Hyatt A, Pseudoceratites 1903 p 151 pi 17 
figs 13 rs 

Knenuceras aff attemw!mn Hyatt L!SSOn e I Ammomtes del Peru 1!)08 p 3 
pl 3 Foss!les del Museo RaJmondJ, I9II p 3 pl 3 

Kne1111ceras attemtatum typtwm Sommerme1er L Neues Jahrb Betlage Band 30 
1910 pp 341 347 pl 9 fig 2 

The wnter has assrgned to thrs spectes half a dozen poorly preserved 
fragments and one specrmen exhtbttlng a complete whorl but evrdently 
crushed laterally 

The forro ts exceedmgly compressed and mvolute The whorl at 
tams rts greatest thrckness on tts muer thrrd, whence the stdes converge 
toward the very narrow truncated venter The sculpture consrsts of num­
erous very famt nbs radratmg from the umbthcus to thetr termmattons 
111 two rows of small nodes elongated 111 the dtrectton of cothng, on the 
ventro-lateral ndges Many of the nbs forh. near the mrddle of the whorl 
others are mtercalated on the outer half 

The ventrallobe ts dtsplaced somewhat to the nght of the medran lme 
of the venter and rs term111ated postenorly by two backward-dtrected 
slender arms, one on each stde of the lobe These arms are separated by 
a low subquadrate saddle The first lateral saddle ts broad and ts dtvtded 
JUSt w1th111 tts mtddle by a small adventtttous lobe, and the two arms of 
the saddle thus formed are smuous m outlme Thts small-scale smuostty 
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w1th many curves and few angles charactenzes most of the suture and 1s 
present m both lo bes and saddles 1 he saddles are all more or less fl:atten­
ed at the top The second lateral saddle 1s d1v1ded m the m1ddle by a deep 
lobule The first three aux1hary saddles are s1m1lar to lt but m the fourth 
the d1v1dmg lobule 1s reduced to the s1ze of the other crenulatwns of the 
saddle The fifth and last befare the lme of mvolutwn 1s reached 1s s1mple 

Knemzceras nhhg¡ (Choffat) Krause (13 pp 4, 77) (32> p 9) 1s 
srmtlar m bemg greatly compressed 

' ' 1 
J 
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FIGURE 2 Suture of Knc1mceras attenuatum Hyatt Ind1v1dual shown m Plate XVI, 
fig I X2 

KncmKe1as attenuatum (Hyatt) Krause var spmosa Sommermmer 

PLATE XVI F1gures 3 4 

Knemu:eras attemta:tmn typlcltm var sfrznosa Sommerme1er, L, Neues Jahrb Bedage 
Band 30 1910 p 347, pi 9 fig 2 

Th1s vanety appears to dlfier from the type only m possessmg five 
or s1x small but consp1cttous pomted tubercles at the umb1hcal shoulder 

Knemtce1 as scnucostatum Sommerme1er 

PLATE XV F1gures I 2 3 

Kttetmceras attenuatum semu:ostatmn Sommerme1er L Neues Jahrb Bedage Band 
30 1910 p 350 pi 9 fig 3 pi 10 fig 1 

To th1s spec1es the wnter has ass1gned a number of md1v1duals of 
vanous s1zes 

The greatest th1ckness of the whorl wh1ch 1s a httle more than half 
Its he1ght 1s w1thm the muer th1rd of the whorl, whence the s1des converge 
to the margms of the tnmcated venter They round mto the shallow 
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mnbthcus wtthout forrnmg a well-marked shoulder Low rounded nbs 
radtate outward frorn stx or seven rather prornment nodes enctrclmg the 
urnbthcus and rnost of thern btfurcate near the rntddle of the flank, others 
though not nurnerous, are mtercalated m the ventral half of the stdes 
dymg out near the rntddle of the whorl All are terrnmated externally by 
srnall alternate tubercles, elongated m the dtrechon of cothng, on the ven­
tro-lateral ndges 

Both the lobes and the saddles are Irregular and crenulated m out­
lme The first lateral saddle ts rnuch broader than any of the others and 
ts dtvtded mto two parts by an adventtttous lobe JUSt wtthm the rntddle 
of the saddle The other saddles are, m sorne spectrnens, rather regularly 
dtvtded m the rntddle by lobules deeper than the netghbonng crenulattons 
m sorne spectrnens no such dtvtswn occurs and the saddles though crenulat 
ed are m general evenly rounded m outhne The lobes, except the ventral 
lobe, fiare broadly bach.ward The ventral lobe ts bounded laterally by al­
rnost parallel stdes, and ts dtvtded rnedtally by a rather low rounded saddle 
Two terrnmal pomts dtrected backward are thus formed As a rule the 
first lateral lobe extends a httle farther backward than the ventral lobe 
and the second lateral lobe extends shll farther backward The first auxt­
hary and the rernammg auxthary lobes are rnuch reduced m length A 
notable charactensttc of the suture ts the shght backward convextty of 
the lme JOtmng the tops of all the saddles 

Thts spectes dtffers frorn Kne1ntceras attenzwtum (Hyatt) Krause 
descnbed elsewhere m thts paper, m havmg a stouter whorl wtth a broader 
ven ter 

FIGURE 3 Suture of Knem1cera.s sermcostotum Sommenneter Indtvtdual shown tn 

Plate XV fig 3 XI 
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k 1te1111cera.s crasstcostatnm Sommermeter 

PLAn. XVIII Figures 1 and 2 PLATE XIX Figures 1 and 2 

" E11gonoceras sp (adulte) Douv!lle, R Annales de la Societe Royale Zoologique et 
Malacologique de Belgique v 41 1906 pi 2 fig 3 

Kne1111ceras attenuatum c1 ass1costatmn Sommermeier N eues J ahrb Beiiage Band 30 
19IO pp 343 and 355 pi lO fig 4 pi li fig 1 3 

At a dmmeter of 5 8 cm the whorl sechon ts remtmscent of Knetm­
ceras se1mcostatum at the same stze The whorl tapers outward from lts 
greatest thtckness near the umbthcus to the truncated venter Half a whorl 
later m the ammal's growth thts shape was supplanted by a subrectangular 
sechon wtth rounded corners The thtckness at thts stage ts about one-half 
the hetght Also, a transltton occurs m the same half-whorl m the ar­
rangement of the ventro-lateral tubercles, wluch up to thts stage alternate 
on the stdes of the venter but become oppostte from thts stage forward 
as 111 the example figured by Douvtlle Sorne spectmens have a small num­
ber of nodes m a row that enctrcles the umbthcus, 111 others such nades 
are absent No11e of the wnter's spectme11s show clearly defi11able nades 
farther out 011 the flanks The nbs are strong but 111 the prese11t collecho11 
they are not so promme11t as ts 111d1cated by Sommermeter s descnpho11s 
and figures Sorne of them extend from the 111defimte, rou11ded umbthcal 
shoulder outward to the marg111 of the tru11cated venter, and may be 
forked on the stdes of the whorl Others are 111tercalated and do not reach 
the umbthcal shoulder The suture ts poorly preserved 011 all the spec1me11s 
exammed 

Knemtcel as c1 assmodosmn Sommermeter 

PLATE XVI Figure 2 PLATE X'{ Figures 1 2 

Engonoce1 as stollew Bohm Douv!lle R Annales de la Societe Royale Zoologique et 
Malacologique de Belgique v 41, 1906 p 153 pi 3 fig 2 

? Engonoceras p1e1 dmale Lisson C I Ammomtes del Peru 1908 p S pi S Fossiles 
del Museo Raimondi 1911 p S pi S 

Knenucera.s attenuatmn c1 assmodosnm Sommermeier L N eues J ahrb Beilage Band 
30 1910 PP 34S and 361 pi 13 figs 1 2 

The greatest thtckness whtch ts about two-thtrds of the hetght of the 
whorl occurs near the umbthcus whe11ce the stdes converge to the truncated 
ve11ter, whose wtdth ts about o11e-thtrd of the greatest thtckness of the 
whorl The stdes rou11d over mto the umbthcus thus formmg a poorly 
defimed umbthcal shoulder Three rows of nodes occur on each stde Those 
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of the mner-most row encirchng the nmbihcns nnmber about six on the 
onter whorl The ontermost nades on the ventro-lateral margm, are numei­
ous sharp and elongated m the directiOn of cotlmg Those of the thu d 
row, on the outer third of the flanks, are less promment than the nades of 
the other two rows They are about twice as numeious as the mner-most 
nades 

fhe venttal lobe of the suture IS bounded by almost parallel sides ts 
divided medtally by a subquadrate saddle, and termmates m two bach.waid­
directed slender anns The first lateral saddle IS much broader than the 
others and 1s mdented by an adventtt10us lobe wtthm tts middle as well as 
by mmor crenulat10ns on Its outer portton The remammg saddles that 
are VISible m the matenal m hand are simple m onthne but are diVlded 
medially by deep mcisions mto rounded halves The first and sewnd lateral 
lobes are about equal m length and are longer than the othei lobes All of 
the lobes fiare backward and are smuous m outlme 

Knemue1 as smmne1metc1t n sp 

PLATE XVIII F1gures 5 6 

Thts species 1s sumlar m most respects to KnemrcCJ as semu:ostatum 
Sommermeier, from wluch It differs chiefly m the sunpler outhne of the 
saddles of the suture These, mstead of bemg much crenulated are evenly 
rounded except for two mdentatwns m the first lateral saddle and one each 
m the second lateral and first auxihary saddles 

The greatest thickness Is near the umbihcus, whence the sides con­
verge outward to the ventro-lateial ndges boundmg the truncated venter 
On the nght side of the smgle specimen m hand, where the shell IS not 
preserved, 7 or 8 low nodehke swelhngs enctrcle the umbihcus , on the left 
stde these are matched by small but conspicuous pomted tubercles belong­
mg to the shell The nbs radiate outward from these processes or are mter­
calated on the outer thrrd of the stdes and all are bent shghtly forward 
The ventro-lateial ndges each bear a row of alternate small, sharp, length­
WISe-elongated tubercles formmg the externa! termmahons of the nbs 
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FIGURE 4 Suture of Knenncetas so11111lel meze1' n sp Individual shown m Plate 
XVIII figs 5 6 >-2 

Knemzce1 as 1 a1mond~ L15son 

PLATE :h.IX Figures 3 and 4 PLATF XX Figure 3 

Knemzce/ as 1 11'l1/Z01UÜ LISSOil e I Ammomtes del Peru I9o8 p 4 pl 4 Foss!les del 
Museo Ram10ndi 19II p 4 pi 4-

Knemzcera.s attemr.atum ra11nond¡ Sommerme1er L Neues Jahrb Be1lage Band 30 
1910 PP 346 and 363 pl 13 figs 3 7 pl 14 figs I 3 

The adult whorl 1s sub rectangular 111 cros5 5ectwn, the th1ckness 15 
about five sevenths of the he1ght of the whorl and very httle more than 
the w1dth of the venter As 111 Knenuceras c1 assmodosmn there are three 
rows of nodes Those of the external row occur 111 opposlte pa1rs on the 
margms of the venter When the margms are followed backward, how­
ever 1t 1s seen that the node5 tend to alternate and 1t 15 qmte probable that 
they are thus d1sposed on the next precedmg whorl Probably seven nodes 
torm the mner row wluch enc1rcles the umb1hcus The mtermedmte row 
IS a httle more than half-way between the mner row and the ventro-lateral 
margm Incon5picuous rad1al nbs wh1ch are d1fficult to hace, traverse the 
s1des connectmg the nodes of the three rows 

The sutures are not well pre5erved m the matenal m hand, but the 
two slender, backward-pomtmg arm5 of the ventral lobe can be clearly 
dtstmgmshed as can also the broad first lateral saddle Enough can be 
seen of the remammg lobes and saddle5 to reveal the1r dt5tmctly knemi­
ceratid character 

1 
1 
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KnemteeJ as moo1 e~ n sp 

PLATE XXI F1gures 1 and 2 

The greatest th1ckness of the whorl, wh1ch 1s about five-e1ghths of 1ts 
he1ght, occurs m lis mner th1rd, whence the s1des curve mto the umb1hcus 
wlthout formmg a defimte umb1hcal shoulder, and converge convexly to 
the margms of the truncated venter The venter 1s about one-th1rd as 
w1de as the greatest th1ckness of the whorl The only nodes are those 
of the ventro-lateral margms, wh1ch are numerous, sharp, only shghtly 
elongated m the d1recbon of cmbng and arranged alternately on the two 
ndges The nbs, wh1ch anse near the umb1hcus or through forkmg or 
mtercalatwn on the s1des, are so mconsp1cuous that the s1des appea1 at 
first s1ght to be smooth 

The ventral lobe fiares shghtly bach.ward and 1s d1v1ded medtally by 
< rumor saddle The first lateral saddle 1s very broad and 1s dtvtded by a 
deep lobule m lts mne1 half and by small notches on each s1de of thts 
lobule The second lateral saddle 1s notched tl1ree times the m1ddle notch 
be111g the deepest The first and second aux1hary saddles are each d1v1ded 
111to rounded halves by a notch 111 the m1ddle The th1rd and fourth auxdt­
anes are each notched more than once the fifth and sr'Cth are s1mple 

The shape of the whorls 1s somewhat s1mllar to that of Knemwn as 
se1mcostatum, though the nodes seen at the umb1hcal shoulder 111 that 
spec1es here are 1.bsent and the nbb111g 1s very much less pronounced 

Knemzce1 as sp 

PLATI: XXII F1gures ra rb 

Knem1ceras (adulte) Douv!lle R Anuales de la Soe~ete Royale Zoolog1que et 
Malacolog1que de Belg1que v 41 19o6 p 151 pl 4 fig 1 

One large poorly preserved half-whorl spec1men 111 hand greatly 
resembles the "adulte' example figured by Douvdle It atta111s lts great­
est th1ckness, wh1ch 1s approx1mately four-fifths of the whorl-hetght 
about m1dway between the umb1hcus and the venter Alternatmg low 
rounded nodes are present on each s1de of the truncated venter A few 
wtdely spaced nbs are seen and two processes, one of them much more 
protuberant than the other, occur about one-fifth of the whorl apart fhese 
are m the nature of rad1al nbs termmatmg externally m a nodehke pro­
mmence on the outer th1rd of the whorl and mternally m a s1mtlar pro­
tuberance on the mner th1rd A row of radtally elongated nodes com­
c!des m posltwn wlth the externa! ternunatton of these processes 
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FAMILY ACANTHOCERATIDAE 

GENUS LYELLICERAS SPATH 1921 

fhe genus Lyelltce1as was proposed by Spath (67, p 220) (69, p 128) 
who cited as genotype figures 1 and 2 m d Orbigny's ( 42 pl 74, figs 
1, 2) IllustratiOn of Ammomtes lyelh Deshayes m Leymene but later 
substituted d Orbigny s figure 4 D Orbigny's figures 1 and 2 (a and 
b m Spath's reproduct10n) tllustrate a specimen m which the nodes of 
the medmn ventral row are more numerous than those of any of the other 
rows and are connected wtth the nodes of the ventro-lateral row by nbs 
which zigzag across the venter Figures 3 and 4 of the same plate (e and 

l 
d of Spath) depict a specimen m wluch a transihon IS seen from an ear-
her stage, hwmg the same number of nodes m all rows those of the three 

) 
ventral rows bemg borne on nbs passmg transversely across the venter 
toa later stage m wluch the ventral ornamentaban Is hke that of d Orbigny's 
figures 1 and 2 

Acanthoce1 as psudo-lyelh Parona and Bonarelh ( 44, pp 98, 99, pl 14, 
figs 1, 2) ts charactenzed by the ornamentatlon seen m d'Orbtgny's figures 
1 and 2, cited together with figure 3 when this species was created 

Ammomte~ lyelh Deshayes m Leymene (33 pl 17 fig 16), long 
considered the type of the species lyelh Is transversely nbbed on the 
venter m the small specimen figured by Leymene Parona and Bonarelh 
considered that this condit10n IS not necessanly a funchon of the small 
size This opmion IS also held by Spath (70, pt 8, p 320) and Is con­
firmed by the figured specimen of Lyelhce1 as uli zcln n sp , which ts 110 
mm m dtameter 

A specimen of Lyellzcm as with a diameter of 110 mm from Simtti 
Colombia, m the Umted States Natwnal Museum, vVashmgton D C 
ts ornamented m very much the same way as Lyellzceras pseudo-lyellt 
Parona and Bonarelh and exhibtts seven rows of nodes All the examples 
of Lyellzce¡ as from South Amen ca heretofore descnbed so far as the 
wnter ts aware, lack nodes at the umbilical shoulders, and sorne lack 
lateral nodes also the number of rows bemg thus reduced to five or three 

Lyellzceras ub ~cln, n sp 

PLATE XXIII F1gures 1a rb 

Acanthoceras p¡ 01 socurvatmn Gerhardt Douv1IIe R Annales de la Soc1ete Royale 
Zoolog1que et Malacolog1que de Belg1que v 41 190(5 p 144 pi 2 fig 1 not 
Gerhardt K N eues J ahrb Be!lage Band II 1897 p 168 pl 4 fig 8 
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? Prumotroph¡,s radenan Pervmqmere Sommerme1er L Neues Jahrb Be1lage Band 
30 19!0 p 38o pi 15 fig 3 not Pervmqmere L Étude Pal Tun 1907 p 
251, pi 12 fig 4-

AcanthoceJas lyelh Leymene Neumann R Neues Jahrb Bellage Band 24 1907 
p 93 

? Acanthoceras lyelh Leymene. Schlagmtwe1t O Neues Jahrb Be1lage Band 33 
I9II p 88 (Spec1mens 1 111 and IV only) 

The whorls are subovate m cross sectwn wtth thetr gt ea test thtckness 
about five-stxths of the whorl hetght, apprm.Jmately mtdway between 
the umblltcus and the ventet The umblltcuo;; ts broad On the outer whorl 
of the large figured spectmen 30 strong nbs are present These anse near 
the umblltcus radmte m stratght lmes and contmue unmterruptedly act oss 
the venter At the medmn lme of the venter each nb bears a tubercle, 
elongated m the dtrectwn of cmlmg Another row of tubercles appears 
on the outer thtrd of each stde, but these are not elongated A thtrd row 
the mdtvtduals elongated hke those of the medtan ventral row hes mtd­
way between the other two rows on each stde of the venter Thus there 
are five rows of tubercles m all One spectmen m hand has developed all 
five rows at a dtameter of 18 mm thts feature constttutmg tts chtef dtf­
ference from Lyelltceras nwthews~ n sp , whtch acqmres thts row at a 
dtameter o f 6 cm 

FIGURE 5 !::>uture of Lyell~eeras 1'lrzclu n sp Spec1men m Collectlon 318 x3 

A small spectmen m the collectton exhtblts a rather well preserved 
suture The ventral lobe ts dtvtded medtally by a saddle mto two arms 
whtch dtverge backward at an angle of about 50 degrees The first lateral 
saddle ts broad and dtvtded JUst wlthm tts mtddle by a deep lobule The 
outer arm thus formed ts notched twtce, whtle the mner arm ts broadly 
crenulated The second lateral saddle and the first auxthary saddle are 
also dtvtded medtally by lobules but the second and thtrd auxilmnes are 
stmple The first and second lateral lobes each bear severa! denttcles Both 
the first and second auxthary lobes are mdented once m the mtddle 
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L yelhceras mathe'WS'Ir n sp 

PLATE XXI F1gures 3a 3b 3c 

Acanthocera.s lyelh Leymene Stemmann G Neues Jahrb Jahrgang 1881 pt 2 1 pl 
7, fig 3 

At a dtameter of about 8 mm the whorl sectwn ts subctrcular The 
stdes bear strong nbs but these do not reach the venter, whtch 1s qmte 
smooth N o tubercles ha ve been developed at thts stage The umbthcu~ 
ts broad Two narrow lateral lobes and one auxthary lobe are present 
The ventral lobe ts about as long as the first lateral lobe and ts dtvtded 
medtally by a mmor saddle The first lateral saddle ts already shghtly 
crenulated and ts very much broader than any of the other sutura! elements 
The second lateral saddle ts notched once near the mtddle, the first auxt­
ltary saddle 1s stmple 

At a dtameter of 2 cm the whorl-sectton has become subovate The 
thtckness of the whorlts now about four-fifths of tts hetght The strongly 
developed nbs cross the venter umnterruptedly and bear a medtan row of 
rounded tubercles and, on each stde of the venter, a row of tubercles 
elongated m the dtrectton of cmltng Lateral tubercles have not yet ap­
peared 

1 
1 
1 

FIGURE 6 Suture of Lj•elllcera.s mathnus1 n sp Spec1men m Collectlon 318 x3 

The suture at a dtameter of 3y;i cm, tllustrated m figure 3c ts 
charactenzed by broad saddles and long narrow lobes The ventral lobe 
ts dtvtded mto two arms The broad first lateral saddle and the remammg 
lobes and saddles are smuous m outhne 

At a dtameter of 6 cm a row of tubercles makes tt appearance rather 
suddenly on the outer thtrd of the stdes The nbs anse at the umbthcal 
shoulder, fonmng sharp-crested stratght radtal ndges as far as the 
subacutely-pomted lateral tubercles, beyond whtch they broaden and be­
come rounded The tubercles of the ventro-lateral rows and the medtan 
row are elongated m the dtrectiOn of cmlmg The spaces between the nbs 
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are occupted by rounded troughs both on the venter and on the stdes The 
cross sect10n of the whorl ts subovate, the longer axts bemg radtal 
The umbthcal shoulder ts well marked and the umbthcal wall ts steep 

L:yelhce1 as ulncht n sp develops lateral tubercles at a much earher 
stage of growth Schlag111twe1t s (56 p 88) spee1mens II and V may be 
small examples of thts spectes 

FAlVIILY PRIONOTROPIDAE 

GJ:NUS BRA?\COCERAS STEINMANN 1881 

The genus B1 ancoce1 as was proposed 111 1881 by Ste111mann (75, 
p 133) to recelVe the spee1es BrancoceHhs aegoccwtmdcs, created at the 
same tlme for a fonn from Huallanca, Ancachs, Peru No genotype was 
named but the spectes Amnwmtes scnequre1 t d'Orbtgny ( 42, p 292 
pl 86, figs 3-5) and Am;momtcs var'tcostts Sowerby (65, p 472, pl 451 
figs 4, 5) were clted as fallmg wlthm the genus Ammomtes scnequu;1 1 

ts charactenzed by stmphcatwn of suture and complete or almost complete 
loss of keel In Ammomtcs va1 tcosus the keel ts well defined and the 
suture tends to be more complex 

Hyatt (28 p 325) 111 1883 proposed the name Brancocews for a 
genus of Devoman-Carbomferous gomatltes and 111 1900 Hyatt (29 
p 590) unaccountably fatled to recogmze the pnonty of Stemmann's usage 
of the term He proposed the name H:ystatocc1 as as a synonym fot 
Brancoce1 as of Stemmann and named Ammomtes scnequre1 1 d'Orbtgny 
as genotype therefore At the same ttme he proposed the genus H :yste1 o­
ceras wtth Ammomtcs vartcosus Sowerby as genotype 

Spath (69 _p 99) 111 1922 choose Ammomtes vancosus as genotype 
for BrancoceJ as but Stleler (78 p 400) had ah eady m 1920, followed 
Hyatt m adoptmg Ammonttes scneqme1 t as genotype Spath (70 pt 3 
p 79) m a later pubhcatwn tecogmzed the latter spectes as genotvpe for 
BrancoceJas The name H:ystatocews Hyatt must therefore be dtscarded 111 
favor of B1 ancoceras of whtch the genotype ts B1 mtcocel as senequtert 
( d'Orbtgny) and the genus H :ysteroceras retams H 'J'Stet oce1 as va1 tcosum 
(Sowerby), ongmally Cited by Hyatt as genotype 



CEI HAI OPODA 

B1 mzcoce1 as aegoce1 atoz.des Stemmann 

PLATh A.XI Figures 4ll 4b 4c 

103 

Braucacews aegoce1 at01des Stemmann G Neues Jahrb Jahrgang r88r pt 2 p 
133 pi 7 fig 2 

1 he whorl-sectwn 1s subovate and the thtckness of the whorl IS about 
three-fourths of 1ts hetght The umlJihcus 1s wtde The nbs, ansmg at 
the umbthcal shouldet, are subacutely crested until they reach the vente1 
wluch they cross umnterruptedly, havmg become much broader and flatten­
ed 1 he spaces between the nbs are occupted by well rounded troughs 
There 1s usually sorne forward flexmg of the nbs externa! to the mtddle 
of the stdes, thts feature bemg 1ather pronounced m sorne spectmens As 
m Stemmann s matenal, there ts no trace of a keel m any of the specunen~ 
m hand 

The sutures ate not well preserved m any of the wnter s specnnens 
The first lateral saddle, only a httle broader than the second lateral saddle 
1s c1 enulated Three auxthary saddles and posstbly a fourth can be dts­
cerned 

In form and ornamentatwn and the plan of the suture the present 
examples agree ve1 y well wtth Stemmann's tllustratwns There ts also 
el ose agreement wtth the form figured by Quenstedt (52, pl 17 fig 3) a~ 
Ammomtes senequw1 t d Ot btgny and doubtfully cited by Stemmann m the 
ynonymy of Brancoce1 as aegoce1 afo¡d es 

B1 ancocm as quenstedt~ n sp 

Pr ATE XXI r¡gures sa sb 

rrGURE 7 Suture of Brmzcocel as que¡¡sfedtt 11 sp Specunen l1l u S N atwnal 
Museum Collectwn II340 x4 

Thts spectes 1s created for a smgle specnnen from the Pongo de 
Manseuche Rw Marañan m the Umted States Nahonal Museum, Wash­
mgton, D C In form and ornamentatwn 1t appears to be tdentlcal wlth 
Brancoce1 as aegoceratozdes Stemmann, but 1ts suture dtffers greatly The 
first lateral saddle 1s exceedmgly broad 1.nd 1s m strong contrast to the 
first late1 al lo be wluch IS long and slender The saddle 1s dtvtded mto 

1 
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1 
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two parts of whtch the externalts about twtce as broad as the mternal The 
ventral lobe 1s dtvtded mto two arms whtch dtverge bacl-.ward at a small 
a11gle 

GENUS MOJSISOVICSIA ST.CINMANN 1881 

The ge11us MojszsovtcSla was proposed by Stemmann (75 p 142) 
111 1881 wtth the spectes dU1 feld~ as ge11otype Gabb (24 p 273 pl 39, 
fig 2) had already m 1877 descnbed an apparently tde11t1cal form as the 
you11g almost smooth stage of a type whtch later m hfe became stro11gly 
sculptured He gave 1t the name A1n11wmtes ventamtllensz.s Stemmann 
(76 p 167) m 1882 expressed doubt that Gabb s mterpretat10n was cor­
rect Ltsson (34, pls 15, 16) and Douglas (18, p 270 pl 15, fig 8) have 
1 emoved all doubt by figunng spectmens m whtch the translt10n from the 
smooth stage to the later ornamented stage 1s clearly seen Thus though 
the genotype must remam M Ojstsovzcsza dttrfeld~ of whtch the adult stages 
are known only by mference, M OJStsomcsza ventanúlenszs ( Gabb) spath 
(69, p 97) (70 pt 8, p 352) may serve as the prov1s10nal type for the 
hter stages 

J.l!I OJSlSOV!CSta gabbt 11 sp 

PLATE XXIII F1gures 2a 2b 

Thts spectes 1s based 011 a smgle fragment from the Pongo de Ma11-
senche, R10 Maraño11 111 Collectwn 11340 of the U S Naüonal Museum 
W ashmgto11, D C 

The whorl 1s moderately depressed The umbthcus IS rather wtde 
At the umbthcal marg111 anse 11umerous promme11t nbs, the crests of 
whtch are subacute, whereas the troughs separatmg them are rounded 
Thetr dtrect1011 1s about radtal from the umbthcal margm to the mtddle 
of the fla11ks, where they bend forward a11d nse 11ear the ventral keel mto 
pomted tubercles, thence co11tmumg wlth strong forward mchnatlon to 
the base of the keel The keel 1s htgh, laterally compressed, and rounded 
011 top The dtstance betwee11 the two ve11tro-lateral rows of tubercles 1s 
a httle less than half the greatest th1ck11ess of the whorl whtch m turn 
1s a httle more tha11 the hetght, mcludmg the keel 

M O]Stsovnsza ventamllensts (Gabb) Spath as figured and descnbed 
by Gabb (24 p 273, pl 39, fig 2), has 111 the adult stage a11 addttlonal row 
of tubercles 011 each flank, and the nbs bend eve11 more strongly forwarJ 
on the venter The form, moreover seems to be more compressed Stem-



Cr:PHALOPODA 

mann's M OJSZsovtcsw du1 feldt (75, p 144) ts madequately descnbed 
Ltsson s Schloenbaclna ventamllens~s (34, pp 16-16c) has a htgher whorl­
sectwn, lateral tubercles, and a wtder separatlon of the two ventro-lateral 
1 ows of tubercles Douglas (18, p 270, pl 17 fig 4 pl 15, fig 8) says 
that m hts forms the nbbmg does not contmue onto the 'enter beyond the 
ventro-Iateral tubercles 

GENuS OXYTROPIDOCERAS STEILER 1920 

( PSEUDOPHACOCERAS SPATH 1921) 

The genus O t:yf¡ o pzdocews was proposed by Stteler (78, p 345) 
\vho named as genotype A11t11to1utes 1 o~ssyamts d'Orbtgny ( 42 pl 89 ¡ 
A.t the same time the genus Injlatzce1 as wtth genotype Am-tnomtes znfiatm 
Sowerby (65 pi 178) (69 p 101, text fig A) was proposed for a large 
number of Gault forms whtch had for the most part been asstgned to the 
genus J1 01 tomce'l as then used by many authors to mclude both Albtan 
and Senoman spec1es Bohm ( 5 p 152), however had proposed the gen m 
Pe1vmqmena with the genotype Ammomtes mfiatus Sowerby so that 
hz jfatKtn as had no vahdity Recently Spath has proposed to restnct Mor­
tomceras to the Albtan spectes alhed to A vespertmum Morton, whtch tn 
eludes A mfiata Thus both Pervmqtttena and Infiatrceras become synonym­
ous Lll ... ewtse, Spath's (67 p 281) genus Pseudophacoce1as wlth geno­
type Ammomtes rmssyamts d'Orbtgny, ts antedated by O t:yf¡ optdoceras 
Stteler Spath late1 proposed severa! new genera mcludmg forms ongmal­
Iy asstgned by Stteler to Oxytropzdoceras These genera constltute m 
large part the famlly Dtpoloceratldae of Spath (67 p 281 pl 25 fig 1) 
mcludmg the genus Manuamcews wlth genotype Pseud&plracoceraf 
manuanense Spath whtch ts treated by the present wnter as merely a sub 
genus of O t:ytroptdoceras 

Stteler (78, p 347) makes the statement that m Europe 0-tyf-¡o­
p~doceras was later replaced by Pervmqrne11a but that the situatwn 1~ 

dtfferent m South Amenca, where the Ovyf1opzdoce1as forms were more 
tetarded m development and hence ocur together wlth Infiatueras (1 e, 
Pervmqmerra) tnfiatum He further states (78, pp 392-393) that m 
South Amenca a stde branch of the mam stem developed ( of the Oxyt1 o­
pzdoceras-Infiattceras senes) whtch throughout retamed a resemblance to 
O •ytropzdoceJ as but with a development of ventral nodes hke Infiatzceras 
He constders that the occurrence of hts Oxytrop¡docews karstent, descnbecl 
m the same paper m the same block wtth a small mfiatum, ts poslttve 
proof that O vyt1 opzd()cews ranges up mto the mjfatus zone m South 

1 

_j 
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Amenca Spath (72, p 182), howevet, created the gen u¡, V ene:::ohcm as for 
the spectes venezolense Stteler whtch occurs together wtth Kar~,tem and 
accordmg to Streler (78, p 396), resembles tt Spath s vtews regatdmg 
Stteler's deductwns are embodted 111 the statement that thete appears to 
be no doubt that Infiatrcel as mflatzm~ could not occur m the same block 
wtth 'Otytropzdoceras kmstem Stteler, probably a much earher (Lowe¡) 
Gault form To tdentlfy a small md1Vtdual defimtely as btflatrce¡as m 
fiatum ts m any case almost tmposstble even wlth topotypes" 

O.xvt1op1doceJru douglas~ n sp 

PLATE XXIV F1gures r 2 3 4 PLATE XXV Ftgures r 2 PLAn: :AXVI 
PLATE XXVII, F1gures 2 3 PLATE XXVIII Ftgure 1 

S chloenbaclua cf 1 01ssyana d Orbtgny Douvtlle R Anuales de la SoCJete Royal e 
Zoologtque et Malacologtque de Belgtque v 41 rgo6 p 147 pi 4 fig 3 

Schloenbochza aff belknapt Marcou Douv11le A Anuales de la Soc1ete Royale 
Zoologtque et MalacologJque de Belg1que v 41 1go6 p 148 pl 2 fig 4 

Schlomba-elna cf belkuapt Bose (Non Marcou) Douglas J A Q J G S London 
V 77 1921 p 269 pi 17 figs 1 2 

Schloenbaclua cf chtlzualmenszs Bose Douglas J A Q J G E London v 77 1921 

p 26g pi 17 fig 3 

Nearly all the wnter's spectmens are fragmentary and m a state of 
preservatwn that renders any attempt at separatwn of speCles among them 
hazardous It ts beheved, therefore, that tt ts better at present to group 
together m one spectes a large number of mdtvtduals whtch dtffer m 11111101 

degree among themselves, whtle callmg attentwn to a few of the vanattons 
whtch, when better matenal ts avatlable may necessttate dtfferentlatwn of 
spectes 

The thtckness of the whorl ts somewhat vauable but ts usually .:t 

httle more than one-half tts hetght The maxtmmn thtckness usually occttr'> 
about one-thtrd of the dtstance from the umbthcus to the ven ter Thet e 
ts never any dtstmct demarcatwn between the stdes and the ventral regwn 
although commonly an mcrease m convextty occurs on the outer thtrd of 
the stdes whence they are more or less fiattened to near the umbthcal 
shoulder The umbthcal wall ts qmte steep and the mnbthcus genet ally 
occttptes about one-fifth of the dtameter of the shell N umerous nbs C0m­
monly nan ower than the spaces between them and wtth theu forward 
edges nearly always steeper than the back slopes, make a forward conve"X. 
bend to the mtddle of the stdes and thence a backward convex curve to 
the keel The spacmg of the nbs as well as the form of thetr surfaces 
vanes constderably among mdtvtdttal spectmens havmg the same hetght 
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of whorl In general they a1 e subacutely crested from the umb1hcus to the 
outer thtrd of the s1des, where they become rou11ded and bulged Th1s 
bulgmg 1s somet1mes qmte pro11ounced 

fhe keel on a spec1men w1th a whorl-he1ght of about 7 cm 1s ap 
prox1mately 8 mm h1gh and sharp On the small md1v1dual figuree! the 
keel 1s u11usually well preserved 

The septal suture 1s chatactenzed by h1gh, open, much fnlled saddles 
and deep, much mc1sed lobes The first lateral saddle 1s always d1v1ded 
near the m1ddle by a deep dentlculated lobule fhe first lateral lobe wh1ch 
e:h.tends only shghtly farther backward than the ventral lobe, 1s d1v1ded 
postenorly mto three slende1 dentlculated arms The m1ddle arm 1s about 
tw1ce as long as etther of the other two A second lateral lobe a11d two 
am .. thary lobes are also present 

Other occurrences wh1ch bear at least a supe1ficml resemblance to 
Oxytrop1doce1 as douglast are O t)•tl op1doce1 as 11w apelwnum ( d'Orb1gny) 
Stleler (43, p 124),* O cl11huahuense (Bose), (6, p73, pl 5, figs 3, 4 
pl 7, figs 3, 4, pl 8, figs 1, 2) O cfr belkn(lp~ m Bose (6, p 71, pl 5 
figs 1, 3 pi 6, pl 7, figs 1, 2 5), O kwwana Twenhofel (82, p 89, pl 9, 
fig 1) Spwmens of O bellmap~ (Marcou) (38 p 34, pl 2, fig 1) m 
the Umted States Natwnal Museum show a tende11cy to forkmg a11d mtei­
calatwn of nbs, wh1ch a1e not seen 011 the Peruv1an matenal, and O be' 
knapz has stlmght nbs rathe1 than curved nbs as m Oxyt¡opldocera<: 
douglasz 

O t yt1 op~d oce1 as ( 111 anuamce-1 as) cm bonauum ( Gabb) 

PLATE XXVII F1gure 4 PLATE XXVIII F1gure 2 PLATE XXIX 

Ammomtcs ca1 bo1za11!1S Gabb \V M J our Acad Nat Sc1 Phlladelph1a 2 Ser 
V 8 1877 p 269 pi 38 fig 2 

Schloeubach1a acuto cmuwta (Shum sp) Marcou var mulfljida Stemmann G 
Neues Jahrb Jahrgang 188r pt 2 p 139 pi 7 fig r 

Schloc¡¡baclua mult1jida Stemmann Douglas J A Q J G S London v 77 1921 
p 267 pi r6 figs 2 5 

The greatest th1ck11ess of the much comp1essed shell 1s one-half the 
whorl-he1ght a11d 1s well out 011 the fl.attenecl s1cles The descent mto the 
narrow umb1hcus 1s rathe1 steep, but near the umb1hcal shoulder the fl.anks 
show only shght co11vex1ty On the outer th1rd of the fl.a11ks there 1s an 
mcrease of the convexlty but at the keel they conve1ge at a11 acute angle 

The nbs 11umber about 70 on the e:h.ternal half of the outer whorl 

"" Ammomtes c11status Quenstedt F A (52 pi 17 fig r) 
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of the large figured speCimen They anse at the umbthcal margm and 
btfurcate on the mner thtrd of the stdes Thetr course 1s radtal and almost 
stratght to the outer tlurd, where they bend strongly forward to thetr ter­
mmatwns atJ the ventral keel Where the shell 1s preserved the nbs are 
much fiattened and the spaces separatmg them are much narrower than 
the nbs themselves Thts 1s true of most of the spectes exammed, but a 
one place on the spectmen figured on Plates XXVIII and XXIX the 
shell has been worn away affordmg a vtew of the cast Here the nbs and 
mterspaces are about equal m wtdth 

The stphuncle 1s oval m cross sectwn the long ax1s bemg radtal The 
suture 1s not preserved m any of the wnter s matenal 

Thts speCies was estabhshed m 1877 by Gabb, who stated that the 
nbs are about equally as wtde as the mterspaces Hts lllustrahons, how­
ever show fiattened nbs and much narrower mterspaces The wnter 
suspects that Gabb's descnptlon refers to the cast, whereas hts figured 
spectmen retams the shell The fact that the costahon of the shell dtffers 
from that of the cast was clearly stated by Gerhardt (25 p 195) wtth 
reference to a related form from Colombta whtch he tdentlfied wlth Stem­
mann s vanety mult~fida Thts pomt was later taken up by Douglas (18 
p 277) m deahng wtth matenal from Peru 

Marcou (38, p 34, pl 2, fig 1) 111 1858, figured two spectmens whtch 
he tdentlfied wtth Ammomtes perumantts von Buch (9, p 5, figs 5-7) One 
of these (38 fig 1) appears to be almost tdentlcal wlth von Buch's figured 
types Spath (67 p 283) however havmg seen Marcou s ongmal matenal 
111 the Bnttsh Museum and 111 the collectwns of the Geologtcal Survey of 
Great Bnta111, states that von Buch s spectes 1s more closely costate 
Marcou expressed the opm10n that Ammomtes acuto carznattts Shumard 
(57 p 209, pl 3, fig 1) 1s also tdentlcal Shumard's tllustratwn can not 
be used for tdenhficatwn and later authors have accepted Marcou's figures 
and descnpt10n as typtcal of the spectes acuto-ca1 znatus 

Von Buch states that the nbs of Ammwmtes pe1uvtmzus are' shghth 
curved forward toward the back (ven ter), are elevated, and much narrower 
than the mtervals that separate them" Schlagmtwelt (56 p 71) redescnb­
ed the spectes from the ongmal matenal as 'casts wtth unforked narrow 
nbs whtch mcrease 111 stze very slowly toward the venter and are only 
shghtly bent 111 S-fashwn The nbs, however are somewhat weathered 
and the venter 1s not mtact the nbs must have been more enlarged 
and fiexed m thetr externa! parts whtch are not preserved That the nbs 
are constderably narrower than the mterspaces 1s true only of the mternal 
half of the shell ' From these translated descnphons 1t 1s clear that Ant 
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momtes pe¡ zwumus ts qmte dtstmct from both Ammomtes acttto carmatus 
Shumard m Marcou and Ammomtes carbonaHus Gabb and strongly sug­
gests O).ytropzdoce1 as douglasz n sp, herem descnbed The latter tm­
presston ts strengthened by the stmtlanty of the whorl sectwn m von Buch s 
figure 7 to that of O).ytroptdocews douglast 

Marcou's figures for Ammomtes a<euto-cannatus deptct flattened nbs 
wtth narrow mterspaces and are thus somewhat stmtlar to the shell or 
Am11wmtes carboJUJ;Jtus The umbtltcus however ts represented as much 
wtder than that of the latter spectes and there ts less tendency to forkmg 
of the nbs 

OtytroptdoceJas (Manuamceras) boset n sp 

PLATE XXVII F1gure r 

Schloeubachw sp (cf acu.tocm mata Bose non Shumard) Douglas J A Q J G S 
London v 77 1921 p 26g pl r6 fig I 

A few fragmenta! casts and two small complete whorls m the pre­
sent collectwn belong to thts spectes The whorl-sectton ts practtcally tden­
ttcal wtth that of OxytropzdoceJ as cm bonanum (Gabb), herem descnbed 
The nbs, howevet, are only a ltttle more than half as numerous as m that 
spectes, are only occaswnally btfurcated on the mner thtrd of the stdes, and 
have a steep antenor edge but a more or less rounded postenal slope The 
mterspaces are about as wtde as the nbs The backward sweep of the nb~ 
at the margm of the umbtltcal wall descnbed by Douglas, could not be 
observed on the spectmens at hand The nbs however, are strongly flexed 
forward on the outer thtrd of the whorl The keel and the sutures are ver)' 
poorly preserved 

O t yt1 opzdoce¡ as (M amta1!lceras) hubbardt n sp 

PLATE XXVIII F1gure 3 

The greatest thtckness of the shell ts about half the whorl-hetght An 
.ncrease m convextty of the rather flat stdes near the keel demarcates the 
ventral regton The nbs are more numerous than those of Oxytrofndocew~ 
(Manuamceras) carbonarmm and Orytropzdoce1as (Mamwrmceras) bosez 
Most of them btfurcate on the mner thtrd of the stdes, and a few are m­
tercalated e-xternally that do not reach the umbtltcal shoulder N ear the 
narrow umbtltcus the nbs are about radtal, but at about one-thtrd of thetr 
length outward from the umbtltcus they bend forward for a short dtstanc<-
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befare resummg thetr radial dtrect10n In the ventral reg10n they agau 
bend forward m a broad are to thetr termmat10ns at the keel 

FAMILY CosMOCERATIDAI: 

GENUS DOUVILLI:ICERAS GROSSOUVRE 1893 

DouvzUetce1 as sp 

PLATE XXX Figures 1 2 

A large, poorly preserved quarter-whorl cast ts asstgned by the wntc~ 
to the genus Douvtlletce¡ as The forro 1s evolute and the whorl ts depress­
ed and well rounded m the ventral reg10n N umerous rounded nbs anse 
near the umbthcus and pass umnterruptedly across the venter The presence 
of tubercles on the nbs 1s suspected but can not be defimtely deter'Umed 
owmg to the poor state of preservatwn 

The occurrence of thts genus 111 Peru has heretofore been known from 
the works of Douvtlle (21, p 145) and Commermeter (63, p J76) 

THE SENONIAN SPECIES 

FA "\l:ILY PULCHI:LLIDAE 

GEr-.US TISSOTIA DOuVILLI: r8go 

The genus T1.ssotw was proposed 111 1890 by Douvtlle (19, p 285) 
wtth Buchtce-ras ttSsott Bayle (2, pl 40 fig 1) as genotype Douvtlle (20 
p 501 fig 1) 111 1891 redescnbed thts spectes, figured tt, and asstgned to 
the genus Ttssotca, the spectes ewaldt fouJ1~elt, and 1 obzm He pomted out 
the dtsstmtlanty of the four spectes named to the type of the genus 
Bttcluceras Hyatt (27a p 369), BuchtceJas bclobatmn (19 pp 283-284 
fig 11) (30 p 27, pl 1, figs 4-9), and contended that Neumayr and Uhhb 
( 40) were not JUsbfied 111 assoctatmg them wtth Bucluce1 as fhe sutures 
of the four spectes were charactenzed by Douvtlle 111 general terms ::ts 
follows ( translat10n) 

The saddles number three or four are broad and rounded 
not mdented, and the first or external saddle 1s always dtvtdecl 
by a secondary lobule, the lobes are rather narrow and shghtly 
enlarged at thetr postenor e:>..tremlttes, whtch are denttculated 

Later 111 the dtscusston he spectfies the medtan keel 
Peron ( 46) 111 1896 dtvtded Douvtlle's genus makmg mmor d1ffer 

ences 111 the suture the chtef basts for separat111g from Tcssotca two .new 
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Se11oma11 genera, H em1t1ssotw and Pleswt¡ssotw Thts procedm e he states 
( tra11slat1011) was adopted ' m order to ma111tam the ge11us Ttssofu¡. wtth111 
the ltmtts of the prectse defimtwn gtve11 to It by Douvtlle " The wnter s 
vtew 1s that such a posttwn ts u11tenable, for reasons presently to be stated 
At the same tune Peron proposed two other genera Pseudot1ssotw and 
H ete1 ot1ssotw Pseudotzssotw occurs m Turoman beds and H ete1 ohssotza 
though Senoman, has a truncated venter and lacks a medta11 keel 

Hyatt (30, pp 34-35) accepted Peron s genera and proposed four 
Of these, ChoffattceJ as ts, hke Pseudoflssotzal a Turoma11 form but Sub 
ftssotw !JI etattssotw <11d Pm atzssotw whtch are based 011 011toge11y alone 
are Senoma11 

Compattson of the sutures of T!Ssotza 111 the bteratm e <11d 111 the col­
lectton m hand numbenng over SO examples reve<ls much vanatwn wtth111 
each spectes 111 the rumor detatls of the lobes a11d saddles Qmte commonlv 
these rumor detatls drffer 011 oppostte stdes of the same mdtvtdual, as wtll 
be seen m severa! of the sutures of Ttssotta herem tllustrated ( 17a p 568) 
(70 pt 1 pp 6 11) Moreover, mdentatwns 111 saddles as stmple as those 
of the sutures of F1ssotza are consptcuous and are hkely to recetve more 
attentwn tlnn detatls of no less magmtude 111 such comphcated saddle-, 
as those of the sutures of O t yfl optd oc e¡ as for e.>...ample 

These constderatwns have convmced the wnter that Peron s genera 
Hemztzssotwn and Pleszot1ssotw both accepted by Hyatt are based 011 e"\.­
tremely vanable and probably 11eghgtble chfferences m the suture-no 
g 1 ea ter than the dtffet ences m the sutures on oppostte stdes of Tzssotza 
stephensom n sp as here reproduced 111 Ftgure 1 Hyatt s famthes, 
PseuclotJssotudae and Ttssotudae, are 111 part at least, based upon similar 
varntwns m the suture whtch ts remarkable 111 vtew of hts observatJon 
that 'the defimtwns heretofore gtven of tlus genus ( T~ssotta) ha ve been 
based upon the sutures wluch, accordmg to the vtews here advanced can 
not be accepted when not correlatable wtth e.>...ternal characters' (30 p 42) 

It must be apparent from what has been satd that Douvtlle s defimt10n 
of Tzssotw as quoted above, should be modtfied to permtt sorne mdentatw'l 
of the sadclles and also wtth reference to the number of sacldles, whtch may 
be as many as stx The baste plan of sutures however ts rather constant 
wtthm the genus Tzssotw and 1s regarded by the wnter as the most tm­
portant character w•rrant111g tts separatton from other genera 

Dtfferences between the sutures of the opposlte stdes of mdtvtdua1 ~ 

are common among ammomtes ( 4 p 194) (30 pl 21 fig 1) (32 p 10) 
( 41 p 33) (61 pp 80-81, figs 20 21) (37 p 61) Solger correlates thts 
phenomenon wtth a crawlmg benthomc habtt and I;Ie regareis T1ssot1a as 

1 

1; 

1 
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the poss1ble forerunner of the Maestnchtlan genus Sphenod'lSl-ztS 
Solger ( 62 pp 196-197), after a careful mvestlgatlon of the d1stn­

butlon of the genus T1ssotw reached the concluswn that 1t 1s confined to 
beds of Comacmn ( Lower Senoman) age 

T~ssotta 1 ees~deana n sp 
PLATE XXXI and PLATE XXXII Ftgure I 

Th1s 1s a rooderately coropressed, ventrally fastlgate aroroomte the 
he1ght of wh1ch m the adult 1s about tw1ce lts th1ckness The urob1hcus 1s 
narrow The greatest th1ckness of the shell 1s not far froro the urob1hcal 
shoulde1, whence the s1des converge very shghtly toward the keel to about 
the ro1ddle of the flanks The venter 1s bounded laterally by a rounded 
shoulder and the keel 1s flanked on each s1de by a shallow channel The 
s1phuncle exh1b1ts an oval sectlon, the long ax1s of wh1ch 1s radral The 
lmes of growth are alroost radral except o~ the ventral channels where 
they are deflected gently backward The s1des appea1 sroooth although 
famt rad1al costae roay be detected by passmg the finger along the flanks 

The form reserobles that of T1Ssotta ficheU1t de G1ossouvre as figmed 
by Peron ( 46 pl 12, fig 2) but that spec1es 1s heterogeneous, for Groi>­
souvre (26 p 35) mcluded m Its synonyroy a number of w1dely d1fferent 
forros Pe1on s 1llustratlon shows more d1stmct nbbmg than 1s seen m 
Ttssotta 1 eestdeana The present spec1es roay be 1dent1cal wlth the forro 
descnbed as Ttssotza fichem t de Grossouvre by Paulcke, but Paulcke's ( 45, 
p 277) descnpt10n 1s madequate Bruggen s Ttssotw cf am essens1s may 
also be 1dentlcal (8 p 723) 

FIGURE 8 Suture of Tw;sotut reesuJeana n sp (a) suture of mdtvtdual shown 111 

Plates XXXI and XXXII fig 1 x~ (b e) sutures of two spectmens 
from Collechon 36 Rto Agua Blanca xi 
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The sutures of dd'ferent spectmens vary constderably wlth respect to 
m111or detatls, as shown by figures 5, 6, and 7 Moreover, thetr outl111es 
on opposlte stdes of the same spectmen exhtblt consptcuous dtfference~, 

such as that of the outer am1 of the first lateral saddle of the sutures tl­
lustrated 111 figures 5 and 7 m wluch two mmor lobules occur on the nght 
stde of the speetmen but only one nunor lobule on the left stde The 111ner 
ann of the first lateral saddle IS notched once 111 figures 6 and 7, but 1s 
enttre on both stdes of the specunen shown 111 figure 5 The second lateral 
saddle ts enttre 111 all the spectmens, but the first auxthary saddle IS deeplv 
111dented 111 figure 5, has one small notch 111 figure 7, and 1s entlre m 
figure 6 The lobes fiare backward and always termmate 111 numerous 
denttculatwns, thts 1s true also of the deep lo hule that dtvtdes the fir<;t 
lateral saddle 

Tzssoft(JI stemmanm Ltsson 

PLATE XXXII Figure 2 and PLATE XXXIII 

T1ssotu~ stemmanm Lisson e I Ammomtes del Peru rgo8 p I pi l fig I 

Thts 1s a compressed mvolute form the whorl sectwn bemg externally 
ogtval, and has rather smooth stdes The greatest thtckness, about five­
twelfths of the whorl hetght 111 the adult, 1s a short dtstance out from the 
umbthcal marg111, whence the stdes converge outward wlth shght convexlt) 
to the sharp keel of the cast The fasttgate venter and the laterally com­
pressed form appeared early 111 the ammal s growth They may be observed 
111 the figured spectmen at a radms of about 15 mtlhmeters 

FIGURE 9 Suture of T1ssot1a stemmamn Lisson Individual shown m Plate XX~II 
fig 2 and Plate XXXIII :J...I 

fhe sutme exhtblts at least five rounded saddles, all of them enttre 
except the broad first lateral saddle, wluch 1s dtVlded unsymmetncally by 
a deep secondary lobule The outer part IS shghtly crenulate wd ts about 
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two-thtrds as broad as the mner part The lobes are narrower than the 
saddles and ternunate m numerous denttculatwns whtch are usually btfid 
though they are occaswnally stmple or tnfid 

In T1ssotl(JJ latelobata Solger ( 62 p 159), from the Cameroons, the 
keel ts flanked by narrow channels that are absent m Tzssotza stemnwnm 
Ttssotw 1eg1tlans (Hy'ltt) Ltsson* ts much more mflated 

Ttssotw smgewaldz n sp 

PLATE XXXIV F1gures 3a 3b 

Tusotza fomJteh ( Bayle) Grossouvre N eumann R , N eues J ahrb Be1lage Band 24 
1907 p 123 pl 5 fig 4 

? T1ssotut cf ewa.Jdt (von Buch) Douv!lle Bruggen H Neues Jahrb Be!lage Band 
30 19!0 p 725 

These ammomtes are ventrally fasttgate and moderately mflated and 
thetr thtckness ts about two-thtrds of thetr hetght The umbthcus ts narrow 
The medtan ventral ndge ts flanked by smooth shallow channels externa! 
to the ornamentatton N ear the umbthcal shoulder are stx more or less 
promment nodes, from each of whtch a bundle of two or three nbs radtates 
Each of these nbs, as well as an occaswnal mtercalated shorter nb, ter­
mmates m a basally rounded node at the margm of the smooth ventral 
channel Ftfteen externa! nodes and hence 15 nbs, are vtstble on the type 
spectmen The wnter recogmzes wtthm the speCtes constderable vanatwn 
m the strength of the ornamentatwn, wtth a senes of gradatwns from 
strongly nodose and costate mdtvtduals to others that are almost smooth 
The ornamentaban of the hvmg chamber whtch ts parttally preserved m 
sorne spectmens ts weak m companson wtth that of the septate part of the 
shell The lmes of growth are radtal except for a shght backward mflection 
on the smooth ventral channels 

A spectmen from LaQmnua, Peru, as descnbed and tllustrated b) 
N eumann, seems to be tdenttcal wtth the present spectes N eumann tdentt­
fied the form wtth T1ssotza foUJneh (Bayle emend Thomas and Peron) de 
Grossouvre from Algena (46 p 59, pl 10, figs 1-8, pi 17, figs 9, 10), 
but the wnter ts of the opmwn that It ts safer to use separate spectfic name'> 
for examples from regwns as far apart as Peru and Algena Tzssotta cf 
ewald~ ( von Buch) Douvtlle, as bnefly descnbed by Bruggen, may also 
be tdentlcal wtth T smgewald1 

* ParatJssotw 1 egularzs Hyatt (30 p 53 pl 3) 
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FIGURE Io Suture of nssotta sn11Jewa/d, n sp (a) mdtv1dual shown m Plate 
XXXIII figs 3a 3b (b) spec1men from Collect10n 35 Rw Cux1abatay 
XI 

Mmor dtfferences between mdtvtduals and between the sutures of 
oppostte stdes of the same spectmen are common m thts spectes as m the 
sutures shown m figures 9 and 10 The first lateral saddle ts always dtVId­
ed by a deep lobule In figures 9 and 10 each arm of the saddle ts notched 
once on the nght stde of the medtan lme of the suture, on the left stde, m 
figure 9 only the outer arm of the saddle ts notched The second lateral 
saddle ts apparently always enttre The first auxtltary saddle ts notched 
once on each stde of figure 9 but ts enttre on both stdes of figure 10 Less 
consptcuous dtfferences such as that of the halves of the ventral saddle 
m figure 10 wtll be noted 

Tzssotw walten n sp 

Pl.ATE XVIII F1gures 3 4 

The greatest thtch.ness of the shell, whtch ts near the umbthcal should­
er ts about three-quarters of the he1ght of the whorl The venter ts separat­
ed from the stdes by a dtstmct ventro-lateral ndge beanng a row of pro­
mment tubercles elongated m the dtrectwn of c01lmg From each of the 
tubercles m a second row at the umb1hcal shoulder low rounded nbs radmte 
smgly or m pa1rs, termmatmg m the tubercles of the externa! row In 
the fragmentary spec1men upon wh1ch the spectes ts based, the nbs are less 
numerous than m Ttssotw stnge·wald., n sp They probably number about 
11 m the adult outer whorl Greater stoutness of whorls and elongatton 
of the externa! tubercles further d1fferenbate th1s spectes from T.¡,ssotw 

smqewald1 
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FIGURE 11 Suture of Ftssotza walthcn n sp md1vidual shown m Plate XVIII figs 
3 4 XI 

1 he suture of the smgle example of tlus speCies m hand 1s shown 
m figure 11 Its most stnkmg charactenstic, asrde from those whtch may 
be termed genenc 1s the drfference m the depth of the smgle mdentat1011 
drvrdmg the externa! arm of the first lateral saddle 011 the oppostte stdes 
of the specrme11 The second lateral saddle and the auxrhanes are entire 
on both srdes The lobes fiare backward and are all multrdentlculate Mmor 
drfferences m de11t1culation may be noted m the correspondmg lobes of 
the opposrte s1des of the shell 

Ttssotw and~~ n sp 

PLATES XXXV and XXXVI 

Thrs specres 1s charactenzed by a whorl sect10n whose greatest thrck-
11ess 1s about equal to the herght of the whorl and 1s about one-thrrd of the 
drstance out from the umb1hcus The srdes are smooth and convexly 
rounded from the umb1hcal shoulder nearly to the medran ventral ndge, 
wh1ch 1s flanked 011 each s1de by a shallow channel The umbrhcus 1s nar­
row 

The srdes are not flat as m Ttssotw 1 eesldeana n sp , and the outer 
part of the fla11k rs more conve:A. than m Ttssotw roschem n sp 

FIGURE I2 Suture of TlSsotla a11du n sp Spec1men from Collectlon 31 R10 Saraya 
qmllo xi 

The suture rs well preserved 011 only one specrmen In thts specrmen 
the external saddle ts dtvrded by an unusually large secondary lobule The 
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externa! arm of the saddle thus d1v1ded 1s notched once The second lateral 
saddle and the first aux1hary are ent1re The Iobes and the d1vtdmg Iobule 
of the first lateral saddle are all mult1denttculate 

Ttssotw stephensom n sp 

PLATE XXXVII Figures 3 4 S 

The th1ckness of the whorl 1s about two-th1rds of rts herght the 
thrckest part bemg near the umbr!tcal shoulder, whence the s1des curve 
convexly toward two shallow channels that flank the sharp medran ventral 
ndge There ts no marked drstmctron between the venter and the s1des 
of the shell The umbrhcus rs narrow fhe umb1ltcul shoulder bears a row 
of nodes from wh1ch nbs low ancl rounded m cross sectton spread out­
ward m bundles of two or three ancl termmate near the medran ventral 
ndge w1thout formmg nodes 

The form rs s1mrlar to that of Ttssotta ficheun de Grossouvre as 
figured by Peron ( 46, pl 12, fig 2) one of a number of forms that drffer 
wrdely among themselves m shape of whorl and m ornamentat10n but are 
srmrlar 111 suture and therefore are mcluded by Grossouvre m a smgle 
specres The present specres dtffers from the example figured by Peron 
chtefly 111 ornamentaban Hrs specrmen lacJ...s the umbr!tcal row of nodes 
and 1s charactenzed by more w1dely spaced costae Ttssot¡a 1 eesuleama 
n sp ts also stmtlar, but tts ornamentat10n 1s greatly suppressed 

FIGURE I3 Suture of Tzssotza stepheusam n sp (a) mdividual shown m Plate 
XXXVII figs 3 4 5 (b) spec1men from Collectlon 37 R1o Agua 
Blanca xi 

The suture of the figured specrmen as reproduced 111 figure 13 1s 
mterest111g m that the first lateral saddle rs stnkmgly d1fferent on oppos1te 
srdes of the spectmen The 111ner arm of thts saddle rs mdented four ttmes 
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on the left s1de but only once on the nght s1de In figme 14 the mner 
arm 1s essentlally the same on the oppos1te s1des of the shell but the oute1 
arm 1s d1v1ded once on the nght stde and tw1ce on the left s1de On both 
specnnens the second lateral saddle 1s enttre on both, stdes but the first 
aux1hary saddle, though lt ts entlre m figure 14 1s notched once on each 
stde m figure 13 The lobes fiare bach.ward and all are multtdenttculate 

Ttssotw roschem n sp 

PLATE XXXVIII Figures I 2 

The greatest th1ckness wluch ts about three-quarters of the he1ght 
of the whorl, occurs near the umb1hcus, whence the s1des converge wtth 
shght conve>..Ity to the medtan ventral ndge The umb1hcus 1s narrow 
The stdes are unornamented 

The suture ts well preserved m only one spec1men, a large one, m 
th1s collectwn The d1v1dmg lobule of the first lateral saddle 1s large and 
termmates m numerous dentlculattons The outer ann of the saddle ts 
deeply mdented, the mner arm 1s entlre and subc1rcular m outlme The 
second lateral saddle and the first aux1hary saddle are entlre and rounded 
The lobes fiare bach.ward and all are multidenticulate 

FIGURE I4 Suture of T1ssotuJ. 1 osclzenz n sp Specimen from Collectlon 3I Rlo 
Sarayaqmllo xi 

The famtly costate and fiattened stdes of TJ.Ssotza reeStdeatta n sp 
differentiate tt from T1ssot1a roschem 

T1ssotza comp1 essa n sp 

PLATE XXXVII Figures 6 7 

Thts 1s a compressed, mvolute form the thtckness of the adult whorl 
bemg about one-half lts hetght The thtckest part of the whorl ts near 
the rmddle of the fianks, whence the fianks converge gently mward to the 
steep umbthcal wall and gently outward to the margm of the venter The 
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cast possesses a well-defined medtan ventral ndge from an early ontogenetlc 
stage untll a radms of about 15 mllhmeters 1s reached after whtch the 
ndge 1s low and blunt for a short dtstance befare the venter becomes qmte 
rounded No trace of the ndge remams on the hvmg-chamber The nbs 
are stmple or btfurcated or may "be 111tercalated externally They usuall; 
bend shghtly forward from the umblltcus to about the mtddle of the flank, 
where they atta111 the1r greatest rehef , thence they bend gently backward, 
become broad and low, and termmate ventrally wtthout formmg nodes 

Tzssotta se1 rata (H yatt) * and the present spee1es are somewhat stmtlar 
111 the adult form, but Hyatt's spec1es appears to retam the medtan ventral 
ndge at a much later ontogenebc stage 

1~1 

~ 
FrGURE r S Suture of Tusotza comf!¡1 essa n sp (a) md!vJdual shown 111 Plate 

},._XXVII figs 6 7 (b) spec1men from Collectlon 33 Rw Cuxmbatay 
XI 

Ddference'l m the deta1ls of the suture are frequently found among 
dtfferent spectmens of T1ssotta compressa. and even on oppos1te stdes of 
a s111gle specunen Thus the outer arm of the dtvtded first lateral saddle " 
entlre on the left s1de only 111 the suture reproduced 111 figure 16, but 1s 
111dented on the nght stde The d1v1d111g lobule of the first lateral saddle 
1s a stmple notch 111 figure 16, but 1s much larger 111 figure 17 and 1s 
denbculated at lts postenor extremtty All the othe1 saddles are entlre 
The lateral lobes are multldenhculate 111 the spectmens 111 hand but the 
au:h.thary lobes are small and stmple The form of the ventral lobe also 
vanes constderably 

* Pa1 atzssotza serrata Hyatt ( 30 p Sr pi 12 figs 7 II) 
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T1ssoha comp1 essa n sp var levts n var 

PLATE XXXVII F1gure 2 

A number of spectmens m whtch the ornamentaban ts very much 
suppressed are referred by the wnter to thts vanety In all other respects 
they agree very well wtth the type 

Ttssotta .obesa n sp 

PLATES XXXIX and XL 

The greatest thtckness of the shell, whtch ts greater than the hetght 
of the whorl, ts near the umbtltcal margm whence the stdes slope outward 
wtth sltght convexlty to the shallow ventral channels whtch flank the medtan 
ventral ndge on each stcle The umbtbcus ts narrow Ornamenhtwn ts 
absent 

Although the shell ts exceed111gly stout as 111 Ttssotza tnflata Peron 
Peron s ( 46 pi 12 fig 6) figurecl speCimen has a more obtuse venter 
whtch 1s separatecl from the stdes by ventro-lateral nclges 

FrGURJ: 16 Suture of T1ssot1a obesa n sp Ind1v1dual shown m Plates XXXIX 
and XL 

The suture 1s well preserved only on one stcle 111 the figured spectmen 
The outer arm of the cltvtclecl first lateral saclclle ts mdentecl once, the mner 
arm ts enttre The second lateral saclclle and the first auxtbary saclclle are 
enttre The lobes are multtdentlculate 

Ttssotta lzallt n sp 

Pr ATF XLI F1gures I and 5 

The greatest thtd .. ness ts about two thtrcls of the hetght of the whorl 
The umbtltcus ts narrow ancl the stcles are about parallel and more or 
less flattenecl from the umbthcal shoulder to the ventro-lateral margm 
Broadly rouncled nbs wtcler than the spaces separat111g them, tet m111ate 
111 the ventral regwn after form111g large roundecl nodebke swelhngs at the 
ventro-lateral margm Ten nbs are present on each stde of the outer 
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whorl of the figured spectmen A sharp ndge math.s the medtan hne of 
the venter 

GENLS HI:TEROTISSOTIA PI:RON 1897 

H ete1 ott-ssot1a ltssom n sp 

PLATE XXXIV Ftgures za, 2b 

H eterotr,ssotta 11eoce1 atztes Peron Luthy J Abhandl d Scfnvetz Palaont Ges 
v 43 1918 p 51 pi 4 fig 3 ( other figures exduded ) 

Thts ts a moderately compressed form the greatest thtckness of the 
whorl bemg about four-fifths of tts hetght The dtstance across the truncat­
ed venter from one ventro-lateral ndge to the other ts about half the 
greatest thtch.ness of the whorl whtch ts JUst wttlun the mtddle of the 
flanh.s The umbthcus ts qmte narrow and the umbtltcal wall 1s rather 
steep The stdes converge outward wtth very sltght convextty from the 
m1ddle of the flanks to the ventro-lateral ndges Very famt, low rounded 
nbs radtatmg from the umbthcal shoulder may be detected These rtb~ 
termmate at the ventro-lateral ndges m sharp tubercles much elongated 
m the dtrectton of cmlmg The ventral surface 1s a shallow channel lymg 
between these ndges The cross sectwn of the next precedmg whorl 15 

essenttally the same as that of the whorl descnbed 

FrGuRI:. 17 Suture of Hefe¡ofzssatw l!.ssom n sp Indtvtdual shOI\Ill11 Plate '\:XXIV 
figs za zb xr 

The ventral lobe ts narrow and termmates m two s1mple arms dtrect­
ed bach. ward The first lateral lo be 1s dentlculated, as ts also the second 
lateral lobe but the first lateral saddle ts broad and ts mdented once near 
tts center The second lateral saddle and the two atn.thary saddles are 
stmple and evenly rounded 

The whorl of tlus spectes ts stouter than that of H ete1 ottssotut pe1 om 
Ltsson (34 p 11 pl 11) from the provmce of Capmarca, Peru The 
wnter has not followed Luthy m applymg to thts form from South Amertca 
the spectfic name neocc1 atttes Peron, ongmally asstgned to an ammomte 
from Algena (46 p 82, pl 16, figs 9 10 pi 18, fig 20) Such a pro­
cedure ts regarcled as madvtsable on account of the wtde geographtc separa-

1 

1 

~ 



122 STUDIES IN GEOLOGY, No 15 

tton of these two regtons and because netther the tllustratwns by Luthy 
nor the spectmen m hand agree m all detatls wtth Peron s tllustratwns The 
spectes neoce1 at~tes, accordmg to Peron occurs m Lower Senoman beds 

FAMILY PRIONOTROPIDAE 

GENUS BARROISICERAS GROSSOUVRE 1893 

Barrotstceras grossouVI N n sp 

PLATE XXXIV Figures ra rb 

The whorl ts stout, tts greatest thtckness bemg about equal to tts 
hetght The umblltcus ts narrow Promment nodes, basally subctrculat 
and probably five m number m the adult, occur at the umbthcal shoulder, 
but only two are vtstble on the smgle half-whorl specunen m hand Low 
rounded nbs tadtate from the nodes m bundles of three, termmatmg at the 
ventro-lateral margm The cast ts thtckest near the umbthcal shoulder 
whence the stdes converge toward the two ndges formmg the margms ot 
the venter The dtstance between these margms ts a httle more than halr 
the maxtmum thtckness of the whorl The venter ts essenttally flat but 
tts center ts ratsed a httle to form a contmuous keel and tts surface on 
each stde slopes at a low angle to the ventro-lateral ndges The stphuncle 
ts ctrcular m sectwn and hes dtrectly under the low medtan ventral ndge 

·~ 
FIGURE 18 Suture of Ba11 vwceras grossmtvrel n sp Individual shown m Plate 

XXXIV figs ra rb :>..I 

The ventral lobe ts dtvtded by a broad subquadrate saddle and ter­
mmates on each stde of the medtan lme m a long slender backward-dtrected 
arm The first lateral saddle ts broad and 1s mdented severa! times The 
second lateral saddle and the auxthanes are also crenulated The lobes are 
multtdenttculate and much narrower than the saddles 

Reestde (53) proposed to e:xdude from the genus Ba11 otstce1 as forms 
comparable to thts, havmg contmuous keels and ctted B desnwulwm 
Grossouvre (26 p 51, pl 2, fig 6) m particular, but Spath (74) mststs 
that that spectes ts a Ba1 rmszceras 
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Ban ms~ce-1 as b1uggem n sp 

PLATE XLI Figures 2 3 4 
-

123 

The cast 1s moderately mflated and the ma.Annum th1ckness of the 
whorl, about three-fourths of lts he1ght, occurs on the s1des wlthm a short 
d1stance of the very narrow umb1hcus The s1des are evenly convex from 
the umbllicus to the ventro-lateral angles, and bear famt low roundeJ 
rather w1dely spaced nbs wh1ch ternunate m tubercles elongated so as to 
form ndges at the ventro-lateral angles The ventral area, thus separated 
from the s1des by two rows of tubercles, 1s essentlally flat and about half 
as w1de as the greatest tluckness of the~ whorl The medmn lme of the 
venter 1s marked by a low h.eel Owmg to the poor preservahon of the 
smgle spec1men m hand, 1t could not be ascertamed whether tho keel I!> 
contmuous or d1v1ded mto tubercles 

The poorly preserved suture ha!> three or four lobes whtch are about 
as broad as the saddles The saddles as well as the lobes appear to be 
crenulated 

The form descnbed by Bruggen (8 p 730) as Bm1o~ce1as haber­
fe/lne-¡ ~ ( von Hauer) Grossouvre 1s more compressed as IS also that de­
scrtbed and figured as var mcklcs~ of the same spec1es by Boule Lemome 

/ 

FrGuRE 19 Suture of Bm 1 OISICC'J as b1 uggem n sp Individual shown m Plate XLI 
figs 2 3 4 Ventral lobc unknown 'C1 

and Thevemn (7, t 2, f 1, p 35 pl 4 (11) fig 2) The latter wluch 
occurs 111 Madagascar, IS nevertheless very stmllar m general appearance 
to BarrolSiceras bruggem 

GENUS BUCHIC:CRAS HYATT, I87S 

Bucluceras btlobatum Hyatt emend Bruggen 

PLATE XLII 

B11dllceras bll-obatwn Hyatt Bruggen H Neues Jahrb Beiiage Band 30 1910 
p 727 pi z8 figs 1 2. 
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Buchzce1 as bdobatum Hyatt Luthy J Abhandl d Schweiz Palaeont Ges v 43 
1918 p 8r pi r, fig r 

The smgle spectmen m hand ts a poorly preserved cast from whtch 
the matnx, covermg large areas could not be removed owmg to the fraglle 
nature of the cast A row of nodes occurs on each stde near the narrow 
uumblltcus Broadly rounded nbs, dtstantly set, radtate from these nodes 
and term111ate m addltwnal exceedmgly protuberant nodes, elongated m 
the dtrectwn of cmlmg whtch together form a ndge separatmg the more 
or less flattened and broad venter from the flanks 

/ 

FIGURE 20 Suture of Bucluceras bzlobatum Hyatt Individual shown m Plate XLII 
XI 

The ventral lo be ts not preserved The bt oadly rounded first lateral 
saddle ts notched at least once, but the remammg saddles are enttre The 
lobes, probably not more than five m number, fiare backward and are 
multldenttculate 

Bruggen and Luthy agree m mcludmg m the smgle spectes Buclnce? as 
búobatum all the spectes asstgned by Hyatt (30, pp 27-34) to the generJ. 
Buch~ce-1 as and Roeme1 oc e¡ as In the absence of suffictent matenal u pon 
whtch to base an opmwn as to the vahdtty of thts procedure, and 111 vtew 
of the vagueness of Hyatt's descnptwns the wnter has chosen to follow 
the two I:uropean authors 111 adoptmg a 1 athet broad concept of thts 
spectes 

GENUS I:ULOPHOCI:RAS HYATT 1903 

The genus EulophoceJ as was proposed by Hyatt (30 p 86, pl 11 
figs 2-6) m 1903 to recetve the spectes Eulophoce1 as natalense Hyatt from 
N ata! South Afnca So far as the wnter ts awat e the genus has not here­
tofore been reported from any other part of the world 

The genera Pelecod1scus van Hoepen (27, p 30) and Sphe1!lscocera~ 
Spath (67 p 242) (68, -p 142) also proposed for matenal from Afnca 
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are here regarded as synonymous w1th, and antedated by, Hyatt'~ genus 
They occur m the Senoman of Pondoland 

EulophoceJ as be11 yz n sp 

PLATE XLIII Figures r and 2 

The form 1s compressed and the th1ckness of the whml rs about three­
eighths of Its he1ght The s1des are smooth, rounded, and converge wlth 
shght convexlty and at an acute angle from pomts near the narrow um­
blhcus to the median ventral ndge, wh1ch 1s extremely sharp even m the 
cast The umb1hcal shoulder 1s rounded and the descent mto the umbll1cus 
1s not steep The lmes of growth are radml near the umb1hcus make a 
broad are, convex toward the aperture, and termmate at the ventral ndge 
after bendmg forward for about a quarter of an mch The septa a1 e some­
what closely set, the last two bemg more closely spacecl than the others 

FIGURE 21 Suture of Eulophocel as be11 y¡ n sp Individual shown m Plate XLIII 
figs r and 2 xr 

The ventral lobe 1s qmte broad but not very deep, and 1s clivided by 
a broad subquadrate sadclle The first lateral saddle 1s broad and clivided 
by a large multldentlculate lobule mto two parts each of wh1ch 1s diVtded 
by a deep medial mdentatlon and severa! shallow notches The second 
lateral saddle and the first aux1hary are much mdented, but the rematmng 
aux1hanes, of wh1ch there are at least five, are generally mdented only 
once or tw1ce and then not deeply The first lateral lobe termmates pos­
tenorly m two long slender arms, and the lobe IS mchned toward the venter 

The suture and whorl-sectwn of th1s form seem suffictently hke those 
of Eulophoceras nata!ense Hyatt (30 p 86, pl 11 figs 2-6Y to warrant 
ass1gnment to the same genus 
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GENUS LENTICERAS GERHARDT, 1897 

Lent~ceras baltae Lrsson 

PLATE XXXVII F1gure I PLATE "{LIV 

Lenf1CCI as baltae L!sson e I Arnrnomtes del Peru 19(>8 pp 14 I4d 

The cast rs moderately compressed and hrghly mvolute The srdes 
are smooth and converge convexly from the V1c1mty of the umbrhcus to 
the fastlgate venter 

FIGURE 22 Suture of Le11ttceras baJtae L1sson Individual shown m Plate XLIV XI 

The first lateral saddle rs drvrded mto three parts by deep lobu!e., 
The other saddles are somewhat 1rregularly mdented The first lateral lobe 
rs essentlally tnfid, e1.ch of the arms bemg denbculated 

LenttceJ as gerhaJ dt1 n sp 

PLATE XLV F1gures 1 2 

Thrs rs a moderately compressed, fastrgate-ventered ammomte the 
thrckness of whrch rs about five-erghths of Its he1ght The greatest thrck­
ness occurs near the narrow umbrhcus, and the srdes converge to the 
medran ventral ndge w!th an even convex curve Famt, rather w1dely 
spaced nbs radrate from near the umbrhcal shoulder and termmate near 
the ventral ndge 

FIGURE 23 Suture of Lenttcet as gerhardt~ n sp Individual shown m Plate XL V 
figs I 2 'CI 
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The first lateral saddle 1s dtvtded mto three parts by deep lobules 
The remammg saddles are rather Irregular m outhne The first lateral 
lobe 1s essentially tnfid wlth dentlculate~ arms The second, lateral lobe 
1s dtv1ded m hke manner, but the three arms of the lo be are Ionger 

The ornamentatwn of the spectes 1s not suffic1ently strong to be coro­
pared wlth that of the spec1es descnbed by Spath (67, p 245, pl19, fig 1) 
as belongmg to the genus Dzaz~ceras Spath, but serves to separate 1t from 
Lentwnas baltae L1sson (34 pp 14-14d), wh1ch 1s smooth 

Lentzce-~ as ltssom n sp 

PLATE XL VI Figures 1 2 

The cast 1s mvolute and moderately stout The greatest tluckness, 
wh1ch 1s near the umb1hcus 1s about fixe-s1xths of the hetght of the whorl 
The s1des are smooth and converge convexly to the sharply fastlgate venter 

f<"~ 

rxGuRE 24 Sutures of Lent1ce1 as l!.ssom n sp Individual shown m Plate XL VI 
Suture to left occurs on weathered portlon of specimen that to nght 
where less weathered x~ 

The first lateral saddle 1s d1v1ded mto three parts by two deep Iobules 
The other saddles are rather 1rregularly mdented The first lateral lobe lS 

essenhally tnfid, wlth Its arms further d1v1ded 
The spec1es 1s charactenzed by a whorl mtermedmte m stoutness be­

tween Lentzce1as andn (Gabb) Gehr (24 p 275, pi 39, fig 3) (34, 
pp 13-13g), wh1ch 1s much mflated, and Lenttceras baltae L1sson (34 
pp 14-14d) a moderately compressed form 

FAMILY DESMOCERATIDAE 

GENUS DESMOPHYLLITES SPATH 1929 

The genus Schluterta was ongmally proposed by Grossouvre (26 
p 216) m 1893 for the spec1es from the upper Cretaceous, analogous to 
Phylloceras m form and ornamentatwn but m suture more hke Puzosta 
and Pachydzscus Grossouvre held that the typtcal Phyllocems 1s not 

______ j 
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represented 111 beds higher than the Gault Kossmat (31, v 9 p 105) (31, 
v 11 p 175), m 1895, showed that of the four species asstgned by Gros­
souvre to the new genus Sclzluterw, three belong to the true Plzyllocera~ 
and he regarded the fourth, Schl1dcna lmtch (Seunes) as a Dcsmoccras 
or Pu:::osw Perv111qmere ( 47, pp 49 138) m 1907 also discarded thc 
genus Schlutc~ta but Spath (68, p 129) (66, p 46) (70, pú 1, p 13) m 
1921 revived 1t wlth S clzlufc¡ 1a lm tett ( Seunes) as genotype, apply111g 
1t to the Desmoceratlds of the Senoman, 'that erroneously, have been 111-
cluded 111 'Lattdm sella/" 

Later Spath (73, p 270) replaced the name Schlute1 ta by Desnto­
phylhtcs 

Desmophyll1tcs ellsw01 tht n sp 

PLATE XL VII f'Igures r 2 and 3 

? Pu::osza gcwdama (Forbes) Kossmat Bruggen H Neues Jahrb Be1lage Band 30 
!9!0 p 7!9 

? Desmocews (Puzosw) sp Luthy J 1\bhandl Schwe1z Palaont Ges ' 43 1918 
p so 

Thts species IS represented 111 the matenal m hand by a s111gle quarter­
whorl fragment 

The greatest thickness, wluch IS somewhat less than two tlurds of 
the whorl height 1s about half-way between the umbihcal shoulder and 
the ven ter The umbihcal wall IS steep 1 he ven ter IS well rounded and 
there IS no demarcat10n between It and the stdes No part of the shell 
1s preserved and the cast IS qmte smooth except for one constnctwn whtch 
extends rad1ally from the umbihcus to the ventral regwn where tt bend::. 
shghtly forward 

The suture IS greatly mcised The first lateral lobe extends much 
farther backward than the ventral lobe and the second lateral lobe It I'> 
tnfid 111 Its general outl111e but each arm IS divided severa! tlmes The 
second lateral lobe IS bifid The three visible auxihary lobes tend to as­
sume a "hang111g ' attltude 

The suture as stated by Bruggen and Luthy 111 descnb111g thetr ma 
tenal agrees dosel y wtth that of Pu:::osza gaudmlla ( Forbes) Kossmat 
(31 v 9, p 113, pl 16, figs 2, 3, pl 17, fig 3) (47 p 161, pi 6, fig::. 
33, 34) although not 111 "the smallest details " as clauned by Bruggen 
The wnter prefers to use different specific names for ammomtes collected 
from such wtdely separated regwns 
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PART IV 

PHYLLUM ARTHROPODA 

CLASS CRUSTACEA 

SECTION ANOMURA 

GENUS CALLIANASSA LEACH 

e all1an(11Ssa peruvzana n sp 

Upwards of 50 spec1mens of tlus shump hke Decapad we1e taken 
from the late lower Cretaceous ( Alb1an) at Pongo do Mansenche, De­
partment of Loreto (Mesoz01c locahty 11340) All the ~pec1mens appear 
thm and frag1le and are of small s1ze, one of the largest measunng (cara­
pace and abdomen) about 35 mm m length 

The shape of the carapace cannot be made out In the abdomen seg­
ments 2 to 6 are of subequal length the fourth a httle shorte1 than the 
othe1 s the1r ep1meral lobes are transversely arcuate (pl XL VIII, fig 2, 
pl XLIX fig 1 pl L figs 2 and 8) The first segment 1s shown m pl 
L, fig 2 The termmal segment or telson 1s longer than the precedmg 
segment and as long as the mner of the uropods (pi XLIX fig 2) and has a 
h1gh med1an ndge, the prox1mal half 1s somewhat roughened Uropods 
subequal broad oval or subrotund reachmg very httle beyond the telson 

Chehpeds of first pa1r very unequal the mmor one less than half as 
w1de as the maJar (pl XLVIII, fig 1, pl XLIX fig 3, pl L fig 7) 
Oute1 surface of maJor merus (pl L, fig 1) less than tw1ce as long as 
h1gh, uppe1 portwn very th1ck and semlCyhndncal, lower portwn a th1 1 

lamma, fl om whtch proceeds on the prox1mal half a strong outstandmg 
shghtly curved spme Outer surface of carpus and manus very convex 
f10m top to bottom Carpus as broad as long, lower edge thm and margm­
ed Manus two-th1rds as broad as long, suboblong narrowmg more or less 
toward the d1stal end, upper and lower margms very shghtly arched The 
square1 palms belong probably to the male (pi XLIX fig 1 pi L figs 
2, 3 and 4), and the more tapermg ones to the female (pi XL VIII, fig 1, 
pl XLIX, figs 3 and 4, pi L, figs 1 5, 6 and 7) Lower margm of pro­
podus mcludmg finger armed wlth short, spaced spmules pomtmg dtstad 
and more d1stant on finger than on palm (pl L fig 5), these may repre-
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sent proJectmg sockets for hatrs Outer surface of palm 10ugh wtth 
elongate pustules transversely placed and dtsappeanng on the lower por­
tton (pl XLIX, figs 1 and 3, pl L, figs 1 and 4-7) Fmgers meetmg 
at base and equally wtde and long (pi XLIX figs 3 and 4, pl L figs 
1 and 5), thetr outer margms curvmg toward each other Prehenslle edges 
fittmg together when closed margm of propodal finger thtckened (pl 
XLIX, fig 4, pi L, fig 6), a large tnangular tooth at mtddle, prehenstle 
edge of dactylus enttre shghtly smuous sorne submargm-ll punctae (pl 
XLIX, fig 4) 

In the rumor chehped of the first patr, the carpus ts one and a half 
ttmes longer than wtde, the palm ts about one and a half ttmes longer than 
wtde (pi XL VIII fig 1, pi XLIX fig 3), stdes stratght and almost 
parallel , both arttcles are very convex outstde from top to bottom Pro­
poda! finger shorter than palm mchned strongly l:lownward and tapenng 
to a sharp pomt (pl XLVIII fig l , pl L fig 7) Dactylus constderably 
longer than tmmovable finger wtdest m lts proxtmal half 

Calltanassa mfraCJ etacca de Tnbolet (81a, p 352, pl 12, fig 2) from 
the lower Neocomtan of Swttzerland has a stmtlar maJor palm wtth sub 
parallel sxdes but the tmmovable finger xs at base only one-thtrd as wtde a<> 
the dtstal end of the palm 
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DESCRIPTION OF PLA TES 

PLATE I 

Holectypus planatus Romer var nmmsnwlts Gabb 
Ftgs I 2 3 Ahora! left amhital and oral vtews respectn ely Collect10n 
317 XI 

Ennalaste1 pet!tall1tS Gahh 
Ftgs 4 5, 6 Ahora! left amhttal and oral vtews respecttvely Collectton 
3I7 XI 

H emzaster fowneh var obl!quus Bruggen 
Ftgs 7 8 9 Ahora! nght amhital and oral vtews respecttvel) Collectton~ 
44 so SI and 307 Ftgured spectmen from No 307 xr 

Nucula tm gtda n sp 
Ftgs ro II Holotype Rtght lateral and umbonal vtews respecttvely Collectton 
317 XI 

Nttcttla pongensts n sp 
Ftgs 12 13 Holotype Left lateral and umbonal vtew respecttvely Collectlon 
6 XI 

Cucullaea andenom n sp 
Ftgs 14 rs Holotype Left valve E'Ctenor and mtertor vtews respecttvely 
Collectton 35 xr 

PLATE II 

Botnopygtts compresS1tS Gabb 
Ftgs r 2 3 Ahora! nght ambttal and oral vtews respecttvely Collectton 
317 XI 

Ennala ffer 1 osche1H n sp 
Ftgs 4 S 6 Ho!otype Ahora! left amhttal and oral vtews respecttvely 
Collectton 317 xi 

Cuculla.ea 1 eeszdeana n sp 
Ftgs 7 8 9 Cotypes 
nght valve respecttvely 

Htnge of nght valve umbonal vtew and extenor of 
Collectlon 38 xr 

PLATE III 

Pholadomya qttl1l4taiUJ Neumann 
Ftgs r 2 Umhonal vtew and extenor of left valve respectlvely Collectton 
46 Found also m collectton so xi 

Cucttllaea gabnells Leymene ( ?) 
Ftgs 3 4 Externa! vtew of nght valve and umbonal vtew of same spectmen 
respectlvely Collect10n 3I7 xi 

., 
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PLATE IV 

E-rogy1 a n sp aff E africana Coquand 
F1gs I 2 Holotype left \al ve Extenor v1ew and umbonal v1e" respectlvely 
Collechon 6 xi 

Inoce1 amus sp 
F1g 3 V1ew of fragment Collectlon 307 xi 

Pmna dewssata Goldfuss ? 

F1g 4 V1ew of left valve Collechon 307 >..I 
Arca knechtel1 n sp 

F1gs S 6 Holotype V1ew of nght s1de and umbonal v1ew respect1vely Col 
lechon 6 :xr 

Exogyw flabellata Goldfuss ? 

F1g 7 Extenor of left valve Collect1on 310 xi 
f1wce1 amus couceutlzcllS Parkmson 

F1gs 8 9 Postenor \lew and extenor \ 1ew of left val ve respcchvely xi 
Arca megumbona n sp 

F1gs 10, I I Holotype Left valve. Interna! Vlew and e:xternal v1ew respec 
bcel) Collechon 6 xi 

PLATE V 

Ostrea mcazse1 H Coquand 
F1g I Lateral v1ew of same spec1men figured on plate VI figs I 2 Col 
lect10ns 46 and 307 figured spec1men from collectwn 307 :xi 

Tm ¡ztella 1 osclzem n sp 
F1g 2 Cotypes Collectwn 134 >..I 

PLATI: VI 

Ostrea mca1se1 H Coquand 
F1gs I 2 Sam~ec1ment as plate V fig I Free or conve>.. valve and at 
tached or concave vah e respectlvely Collechon 307 xi 

PLATE VII 

Pllcatu.Ja S111gewald1 n sp 
F1g I Holotype E>.. tenor v1ew of nght 'ah e Collectwn 6 xi 

Pecten (Ne1thea} mo111St (P1ctet and Renev1er) 
F1gs 2 3 Antenor v1ew of nght val ve ancl e"\. tenor of nght 'al ve respective 
ly Collect10n 3I7 >..I 

T1 1goma subc1 ennlata d Orb1gny 
F1g 4 Extenor of left valve Collechon 317 xr 

Pllcatulopecten boh1111 Neumann 
F1gs s, 6 Two vie\\S of spec1mens from collechon so It occurs also m col 
lectlons 44 46 and SI :x I 

Pecfeu 1 otmondt Gabb 
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Fzg 7 Extenor vzew of a fragment of a \alve Collechon 6 xi 
Tngoma hondaana Lea 

F1g 8 Extenor of fragmentary left valve Collechon II7 >..I 
Tngoma mathewsz n sp 

143 

F1gs 9 10 Umbonal vzew of cotype and extenor v1ew of left valve of an 
other cotype respectzvely Collectwn 205 >..I 

PLATE, VIII 

Lzma szlmensiS n. sp 
Fzg I Holotype Left valve Collection 3I7 xi 

Pholadomya sp 
Fzgs 2 3 Postenor end of nght valve and postenor v1ew of same speczmen 
respectlvely Collectwn 34 >..I 

M odwla pougmw n sp 
Fzgs 4 S Cotypes Umbonal v1ew of one speczmen and nght valve of an 
other speczmen respectlvely Collectwn 3I7 xi 

Pholadomya szlmenszs n sp 
Fzgs 6 7 Holotype Umbonal v1ew and left \alve respectzvely Collectwn 
3I7 XI 

PlzoladoJWj'a pongenszs n sp 
Fzgs 8, 9 Holotype Extenor of nght valve and umbonal v1ew respechvely 
Collechon 6 XI 

Anatma szlmenszs n sp 
Fzgs 10 II Holotype Umbonal v1ew and vzew of left valve respectzvely xi 

Phcatulopecten fe¡ ryz ( Coquand) var coucellfl zcus Bruggen 
Fzg I2 Extenor of a valve from collectzon 307 xi 

üop¡stha sp aff L ( Pstlo111ya) gzgantea Sowerby 
Fzg I3 E>..tenor of cast of a left valve Collectzon 6 Also found m collec 
tion 348 YI 

PLATE IX 

Protocm dza n sp aft P hzllana ( Sowerby) 
Fzgs I 2 3 Cotypes Postenor vzew of an mternal cast left lateral vzew 
and vzew of a compressed left valve respectively Collectwn 6 >..I 

Turrttdla sp mdet 
Fzg 4 Collection so The genus also occurs m collections 46 and SI >..I 

Fusmus ? sp mdet 
Fzg 5 Collectzon 36 >..I 

Lzma ellswortln n sp 
F1g 6 Holotype Extenor of left valve Collechon 46 XI 

PLATE X 

Roudama mtermedza Bruggen. 
F1gs I 2 3 4 Vzew of left valve vzew of nght valve of another speczmen 
antenor 'zew of speczmen shown m fig 2 and umbonal vzew of same speczmen 
respectzvely Collechon 42 XI 
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Amsoca1 dza ? sp 
F1gs S 6 
spectlvely 

V1ew of nght s1de of cast and v1ew of postenor end of cast re 
Collectlon 327 xr 

Cm d~tun centrahs n sp 
F1g 7 Holotype Cast of nght valve Collechon SI Found also m collechon 
307 XI 

E¡ntonmm pongenS1s n sp 
F1g 8 Holotype Collechon 6 xi 

N atua sp mdet 
F1g 9 Collechon 316 xi 

N atu:a cf N lartet~ Landerer 
F1gs IO II Apex and s1de v1ew respectlvely xi 

Ca1dzum watsom n sp 
F1g I2 Holotype R1ght 'al ve Collectwn 30 xr 

PaphUJ pet uana n sp 
F1gs 13 14 Holotype Umbonal v1ew and v1ew of left valve respechvely 
Collechon 6 xi 

ProfocarduJ, me1zdtonalzs n sp 
F1gs IS 16 17 Cotypes Umbonal v1ew, v1ew of left valve and Vlew of 
nght valve of a larger mdtvJdual respechvely Collectwn 6 XI 

PLATE XI 

Protoc01 dza be1tt~ n sp 
Ftgs 1 2 Holotype Left valve and v1ew of postenor end of shell respec­
hvely Collechon 316 xi 

Volutoltthes ? sp mdet 
Ftgs 3 4 Part of the sptre and outlmes of part of the body whorl re 
spectlvely xr 

PLATE XII 

N atz-ca lesselt Bruggen 
F1gs 1 2 Stde v1ew and ap1cal v1ew respecttvely Collectlon 307 xi 

PLATE XIII 
v,,:h.[J p~t7ct(> 
----Fe-nspltmctes cf contzgmts (Catullo) Ztttel 

F1gs 1 2 3 Front stde and back vtews respechvely mternal cast fragment 
Collectwn 320 xi 

Petzsphmctes aff del!ststrzatus Steuer 
Ftgs 4 S 6 Back stde and front v1ews respectlvely mternal cast Collec 
hon 320 xr 
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PLATE XIV 

Pensplmu:tes cf pouzmenszs Toucas 
Ftgs I 2 3 Front stde and back vtews respecttvely mternal cast Col 
lect10n 320 xi 

Pensplmzctes sp 
Ftgs 4, 5 7 Back stde and front vtews respectn ely fragrnent of mternal 
cast Collecbon IÓ3 xi 

Pensphmctes cf gevrey~ Toucas 
Ftgs 6 8 9 Front back and stde Vlews respecttvely fragrnent of mtemal 
cast Collectton IÓ3 xi 

PLATE XV 

Knemzce1 as sem~costatmn Sornrnerrneter 
Ftgs I 2 Stde and front vtews respectlvely mternal cast retauung p1eces 
of shell U S Nahonal Museum Collectwn II340 XI 

Ftg 3 Back vtew of fragrnent showmg ventrallobe of suture U S Nabonal 
Museum Collechon II340 xi 

Pensphmctes aff ttz~am Oppel 
Ftgs 4 5 6 Front back and stde vtews respecttvely fragment of mternal 
cast Collectwn I63 XI 

PLATE XVI 

Kne1mce1 as attenuatum (Hyatt) Krause 
Ftg I Front vtew of mternal cast Collechon 6 xi 

Knemtce¡ as c1 assmodosmn Somrnermeter 
Ftg 2 Stde Vlew fragment of mternal cast of large mdtvtdual U S Na 
tlonal Museum Collectwn II340 XI 

Knem~cerfJS attenuatmn (Hyatt) Krause var sp11wsa Sommenneter 
Ftgs 3 4 Stde and back vtews respechvely mternal cast Collectton 6 xi 

PLATE XVII 

K nemu:eras bass/e¡' n sp 
Ftgs I 2 Back and stde vtews mternal cast Collectton 3I7 xr 

PLATE XVIII 

KnemiCel as c1 asstcostatmn Sommermeter 
Ftgs I 2 Stde and front vtews respectn ely mternal cast Collechon 6 xi 

Ttssotw walthen n sp 
Ftgs 3 4 Stde and front vtews respecttvely fragment of mternal ca¡¡t 
Collectton 33 Shghtly reduced 

Kne~mceras smmne1'111ewn n sp 
Ftgs 5 6 Stde and back vtews respechvely mternal cast U S Nattonal 
:Uuseurn Collectton II340. x% 
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PLI\.TE XIX 

Knemzce1 as c1 asS1costat11111 Sommermerer 
F1gs 1 2 S1de and front v1ews respectlvely fragment of mternal cast 
U S Natwnal Museum Collecbon 11340 XI 

Knennceras ramwndt L1sson 
F1gs 3 4 S1de and back v1ews respectlvely fragment of mternal cast Col 
lecbon 317 x1 

PLATE XX 

Knemtcel as crassmodosum Sommerme1er 
F1gs I 2 Front and s1de v1ews respectlvely mternal cast Collect10n 133 xr 

Kuemzceras 1 awunrdt L1sson 
Frg 3 Srde v1ew 2 fragments of mternal cast Collect10n 317 xi 

PLATE XXI 

Knemrce1 as mooret n sp 
Frgs I 2 Back and s1de v1ews mternal cast U S Nat10nal Museum Col 
lectlon II340 xi 

Lyelhceras math¡nvst n sp 
Frgs 3a Srde v1ew mternal cast Collect10n 6 x1 
Frgs 3b 3c Same specrmen back and srde VIews respechvely of mner 
whorl ""<6 

B1 ancoceras aegoceratozdes Stemmann 
F1gs 4a 4b 4c Back srde and front vrews mternal cast fragment Col 
lect10n 318 xi 

B1 ancoceras q11eustedtt n sp 
FlgS sa, sb S!de and back Vlews respecttvely mternal cast u S NatiOnal 
Museum Collectlon 11340 XI 

PLATE XXII 

Knemzce1 as sp 
F1gs Ia 1b Front and s1de v1ews, respectrvely fragment of mternal cast 
U S Natwnal Museum Collectwn 11340 xl 

PLATE XXIII 

L)•elhcel as u{¡zchl n sp 
Ftgs Ia xb S1de and back vrews respectlvely mternal cast U S Natwnal 
Museum Coll 11340 xi 

Jl!f OJSISOt ICSla gabbt 11 Sp 
F1gs 2a 2b Back and s1de vrews respectlvely fragment of mternal cast 
U S Natwnal Museum Collechon 11340 ""<1 
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PLATE XXIV 

01:yt1 oprdoceJ as douglast n sp 
F1gs I 2 Sectlonal and s1de v1ews respectlvcly fragmcnt of mtcrnal cast 
Collechon 6 XI 

F1gs 3 4 Front and s1de v1ews respechvely fragment of mternal cast U S 
Natwnal Museum Collechon II340 xi 

PLATE XXV 

O 'l:ytroprdoce¡ as douglasz n. sp 
F1g I S1de v1ew fragment of mternal cast Collechon 6 xi 
F1g 2 S1de v1ew fragment of mternal cast U S Nahonal Museum Col 
lect10n I I340 XI 

PLATE XXVI 

OtylroprdoceJ as dougla.sz n sp 
S1de v1ew mternal cast Collect10n 6 X2 

PLATE XXVII 

01:yf1 oprJoce¡ as (M amramc~n as) bose1 n sp 
F1g I S1de v1ew fragment of mternal cast Collectwn 6 xi 

Otyf¡oprdoceras douglasz n sp 
r1gs 2 3 S1de and front v1ews respcchvely mternal cast fragment U S 
Natlonal Museum Collectwn II340 XI 

Otyf¡oprdoceJas (1\fmmanzceras) carbonm-Mmt (Gabb) 
F1g 4 S1de v1ew fragment on wh1ch shell !S presen ed except m a small area 
near the venter Collectwn r65 xi 

PLA TE XXVIII 

O 1:yf1 oprdoceJ as douglasr n sp 
F1g I S1de v1ew mternal cast Collectwn 6 xi 

O 1:yf1 oprdoce1 as (j'v! amramce1 as) ca1 bo11armm (Gabb) 

F1g 2 Front v1ew of specm¡en shown m Plate XXIX xr 
01:yf1 op-rdocel as (iv! OJ111(]¡J!Iceras) lwbba1 (b n sp 

F1g 3 S1de v1ew mternal cast Collechon 6 xi 

PLATE XXIX 

O 1:yf1 oprdoceJ as (NI anuamce1 as} ca¡ bonmmm (Gabb) 
S1de v1ew spec1men retammg most of shell U S .Ñat1onal Museum Col 
1 ectwn Ir 340 'C r 
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PLATE XXX 

Douvule1 zce1 as sp 
F1g I Back of fragment XI 

F1g 2 Sectlonal v1ew of same fragment Collect10n 3I6 Greatly reduced 

PLATE XXXI 

Tzssotuz reeszdeana n sp 
S1de v1ew mternal cast Collection 27 >..S/6 

PLATE XXXII 

T~.tsotza 1 eeszdean<J n sp 
F1g I Front v1ew of spec1men shown m Plate XXXI >..5/6 

Ttssotw stemmanm L1sson 
F1g 2 Front v1ew of spec1men shown m Plate XXXIII xs/6 

PLATE XXXIII 

Ttssotza stemmanm L1sson 
Side Vlew mternal cast CollectiOn 27 xs/6 

PLATE XXXIV 

Ba11 OlSLCCI as g1 ossoztt!l ez n sp 
F1gs ra, 1b S1de and back v1ews respectlvely fragment of mternal cast 
Collectwn 26 x1 

H eterotzssotza l1ssom n sp 
F1g 2a 2b S1de and back '1ews respect1vely md1v!dual w1th parts of shell 
preserved Collectwn 38 XI 

Tzssotza smgewaldz n sp 
F1gs 3a 3b Front and s1de v1ews respect1vely mternal cast Collect10n 37 XI 

PLATE XXXV 

Tzssot1a andn n sp 
S1de v1ew spec1men retammg most of the shell Collectwn 31 xi 

PLATE XXXvi 

Tzssotza a11dll n. sp 
Front v1ew of spec1men shown m Plate XXXV xi 
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PLATE XXXVII 

Le1tttcera.s balta-e Ltsson 
Ftg I Cross sechon of hvmg chamber of spectmen shown m Plate XLIV xr 

T1.rsotm compressa n sp var li!V!s n var 
Ftg 2 Stde vtew mternal cast Collectlon 33 xi 

Tt.ssotta stephensom n sp 
Ftgs 3 4 5 Stde front and stde vtews respectlvely mternal cast Col­
lechon 36 xi 

Tt.ssotw compressa n sp 
Ftgs 6 7 Front and stde vtews mternal cast retammg part of hvmg chamber 
Collectwn 34 xi 

PLATE XXXVIII 

Tt.ssotza 1 oschem n sp 
F1gs 1 2 Stde and front vtews mternal cast Collechon 42 'C s/6 

PLATE XXXIX 

Ttssotta obesa n sp 
Stde vtew mternal cast Collechon 42 xi 

PLATE XL 

Ttssotw obesa n sp 
Front vtew of spectmen shown m Plate XXXIX x 1 

PLATE XLI 

Barrotst<:el as bruggem n sp 
Ftgs 2 3 4 Front stde and back vtews mternal cast Collectton so xr 

Tt.ssotta halh n sp 
F1gs I 5 Stde and front vtews mternal cast Collectton 49 xi 

PLATE XLII 

Buchtceras btlobatum Hyatt emend Bruggen 
Stde v1ew poorly preserved mternal cast Collectton 42 xi 

PLATE XLIII 

Eulophocel as berryt n sp 
Ftgs r 2 Stde and front vtews respecttvely mternal cast Collechon 37 xi 
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PLA.TE XLIV 

Ln~t1ce1 as baltae L1sson 
S1de v1ew fragment of mternal cast parts of hvmg chamber and of septate 
porhon Collechon 51 :>..I 

PLATE XLV 

Lmtzce1 as ge1 ha~ dt1 n sp 
F1gs I 2 Front and s1de '1ews respechvely m terna! cast Collection ,:, 1 XI 

PLATE XLVI 

Lentzce1 as lzsso111 n sp 
F1gs I 2 S1de and front v1ews respectn el y m terna! cast Collect10n 35 xs/6 

PLATC XLVII 

Desmopltyll¡fes ellswo1 tlu n sp 
F1gs 1 2 Back and s1de \IC\\ s respectlvely m terna! cast fragment Col 
lechon 33 x3 
F1g 3 Sect10n of forward end of figured spec1men :u 

PLA 1 r::. XL VIII 

Callwnassa pe¡ llulalla n sp 
F1g I F1rst pa1r of chehpeds of 'i? x8 
r1g 2 Abdomen and chehpeds x8 

PLAlE XLIX 

Callwnassa pe1uuwna n sp 
ng r Ma)Or chehped and abdomen of (; X2 

F1g 2 Ta1l fan and three last segments of abdomen x8 
ng 3 r1rst pa1r of chehpeds of 'j? X2 

F1g 4 Ma)or chela of 'i? x8 

PLATI:. L 

Calhanasa per'ildUIUJ n sp 
F1g I Counterpart of ma)or chehped of <¡? x4 
F1g 2 Ma)or chehped and abdomen of (; x2 

F1g 3 Propodus of ma)or chela of (; X4 
F1g 4 Ma)or chehped of ~ :>..2 
F1g 5 MaJar chela of 'i? x4 
F1g 6 Propodus of ma)or chela of 'i? :>..4 
F1g 7 F1rst pa1r of chehpeds of 'i? x4 
F1g 8 Abdomen x4 
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