
ON FORAMINIFERA 
F R I 

THE UPPER SENONI N 
OF SOUTH LIMBURG (MAESTRICHT AN) 

TECHNICAL REMARl S 

The Foraminif ra ' r tucli l ' ith n w n1 th l ri t fir . t 
in my pap r : 1 h Foraminif ra f th 1ala. r hip la~· (V id n J· AI d . f ra 
Dansk naturh. Foren, Vol. 93 , 1.933 I I . 74-75) . Th p rf Li n­
nated in th foll wing v a . 

Foram -v re fir . t laid in oiling paraffin n1 Hin~·-1 int 5 ° ll' 

in thi wa bein o· r -mo eel , th ar pla I i11 paraffin n a Ii I ll 
' h n on i. d alino· with . in.all f rms gr uncl ] ' n n a fin 
u ed gen rall f r ra ~ or . Th ton i -v t -v ith rhi inu - il. 

Wh n th part f th . h ll . 'vhi h on - ant t tud i r a h d th 
i h at cl o that the paraffin b m. - n m r liqui l. 
brought on t mp rature, paraffin i m lt cl n it, and th li ' ith th 
i. h ld up. icle clown ov r it, o that the tv r p f paraffin r a h 
The obj t inl 1ov n on the oncl lid in th n w ' ant l iti n. 
beautiful thin lid ar obtained in thi ' a v ilh a minimun1 f tr u 1 

\i\Then lide are ' ant cl with fill -d-up anal r h mb r th 
ar obtain cl in th . am ' a , but th ar mad om ' hat thi k r. Th 
then is laid in a bath of a Li or hl ri a id till al1 h lk-m 1 v 

Even th fo il mat rial of l r b autif 1 n in 

this ' a , o that · veral un ttled q u ould - olved. 
In th a e tran ver e tion ar ant d from mall bj 

ar imb clded in th u ual way in a mall 1 v ith paraffin 
cont nt. of the 1 are ool ·1, and at th la , wh r th h ll ar 
(very mall hell ma b imbed.d d la ino· on a mall pi f halk) 
of paraffine i ut out. Thi pi c f paraffin i m unt d n a lid 
it sid. down, and the obj et ground do n in th u ual ' a . 
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DISCUSSION OF THE SPECIES OF FORAMINIFERA, 
OCCURRING IN THE UPPER SENONIAN CHALK 

OF NIAESTRICHT. 

In Lhi · a r I cl al ' iLl1 Lh · Li n o f F ran1inifera , ga th r d at diff r nt 
l aliLi f Lh hall fron1 th In tilut r al d ien e 

u B Th c 11 
lIEllOEHE 

Bo Q ET, B AG ll , I y T , 

ri ·al alue. 'Ihc 1 al­
elc.l , Bern 1 n , 

K, r 

us . 
ne : 

W bhin /.la reta , i, J-lapl ti he trigona, Peneropl is enon iensi 

ral p ci menti n d b oth r authors , hav b en tra d to be only forn1 or 
vari ti of Lher pe i . Th are the species : 

llaplophrami111n cequale b ing l resumably nothing but th microspheric form of 
ll. gran de. 

R obu lu · (or Lenticulina) ?nulti eptus, b ing the mi ro pheric form of Robulu 
ro·tulala. Lenlicularia gibba b in on of the megalo pheric form of Robulu rotu lata , 
wh il ri ·tell aria o ali · i pre umably a ynonym of the rnicrospheric form of 
R. rotulata . 

Jlarginulina en~ i - i nothing el e than th micro ph ric form of Noda aria nwnile, 
anoth r Jlarginulina how ed to be th micro pheric form of N . vertebrali . The genus 
Dentalina w a oblil ra tcu throughout, all specimens belonging to Noda aria ertebralis 
and 1\. nwnile. 

Lagena globo ·a mu t be th nrngal ph ric fir t hamber of Noda aria m,onile, while 
Lag na acutico ' la i the fir t chamber of Noda aria vertebrali , in case that th se Lagen<E 
c ur in th Iae lrich tian layers . 

P eudopolynwrphina digitata i nothing el e than som Poly1norp hina with 
r u Lion- hamb r · th fon11 al o occur of sevei·al other Polynwrphince . ther 
Polymorphi n fI! th an lho mentioned in my paper· on the Polymorphid<E from lVIaes­
tricht mu t fall a-v a r. Tho e are : 

Pyrulina fu if onni , Guttulina roenieri, G. paalzowi, G. caudal a, G. elliptica, 
G. bulloides , lobulina gravis, G. pri ea, G. lacrinta G. porrec ta. 

1• auja i1ia carinata does not exist; it i probabl , that Bo qu t de cribed som form 
of 1-b n phi trgi11a fl euriau. i under that name. 

perculina cretacea must be some form of Amphi tegina f leuriau i, described fully 
m paper on this subject. Quit the ame i the case with Operculina complanata, 

crib d erroneously by VI SER when dealin with Amphi tegina fl euriau i. 
Gi,i,mbelina globulosa mu t b one of the forms of T extularia fau jasi . 
Gyroidina depre a, G. nitida and G. globo a ma be nothing but som forms of 

Truncatulina involuta; RO'talia he1ni praerica and Rotalia involuta are form of the same 
pecies, called her Truncatulina involuta . 

Lepidorbitoide niinor, Orb'itoide apiculata and 0. niedia belong to one species, 
Orbitoides f auja i. 
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"\'Vehbinella oretacea nov. pe . 

Thi · sp · ·1e · ccurrcd in Lhe material in 5 pec in1en s, all attached to 
Bryozoic slcms . Th, half-g lobu lar h 11 consists of fin e calcarious material, 
·without pores, and. form. fin e Lolou-.'haped protruding outgrowths at its ba e 
along th urface of Lh body, on which it is attached . Between these fine 
o utgrow th very narrow openin g ar fo und.. 

in e it is alwa s probable, that all these forms, connected with Webb inella, 
ar' n thino· ·l c than cyst of other Fo1'mninije l'a , the e tablishing of a species 
in Lh group i. always somewhat doubtful. 

~ . \ 

FJG. 1. - W ebbinella cr elacea n. sp. 
Three spe i111 n , showing their a llacl1ment on Bryozoic sterns. x20. 

It i.. o iblc that Webbine lla subheni isphce l'ica FRAN CKE, 1936 (Foram. 
d. cl ·u t h. Lia , Gcol. Lande an talt, Abh . , 1936) i identical with our species . 

Haplophrag1niu111 grande RE -ss . 
Haplophragmiimi grandc = H . rEquale REUSS, A. E. , 1860, Die Fora1n. d. westphiil. 

Kreide . (S iLz. b r. d . kais . Akad . d. Wiss . , Wien , 1860, vol. XL, p. 218, pl. 15, fig . 27.) 

T t ' ilh . nlooth surface, cylindrical. Some specimens somewhat club­
ha Ll, o th r short and blunt. Aperture a single opening in the centre of 

th "'nd of the sh ell, without n ck. 
Tv o form could ea iJ y be di tingui ~ hed , 

111 r e lender and club-shap d. In both the 
the utures of the la. t-form d chambers . 

the one blunt, short, the other 
hell i ·lightly segmentated by 

Walls al way con i tin g of fine, clo ely cemented mat rial, and rather thin. 

1. Short, tout form. Thi forn1 e m to be the A2-f orm, as the proloculu 
is relatively large . It i followed by a et of spirall arranged chambers, with 
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relatively thick wall . , mo. Ll 5 in nun1bcr. Afl rwar I lhr or four uni erial 
chamber s are added. Ap rtur a t rn1inal al n1no· . A:i-form . 

2. Slend r forn1 . Fir t h amb r I all, f 11 ' eel · an irrco·ularl 
" 

set of chambers, mor or 1 oil up. Th hamb r ar follow 

F 

G H 

FIG. 2. - H aplophragmium grande RE 

A-D : f orma A, . 
A : side-view: B : apertural face; C : idem; -D : longitudinal e tion. x 40. 

E-H: forma A,. 
E : longitudinal ection; i~ : aperiural fa ce; : schemati ction; 

H : side-view. x 40. 

arrant:>· 
d b r 

6 uni erial ones, mo t of ' hi h are in1pl but in adult f rm. th m m 
somewhat labyrinthic in hape. Wall ah a mooth xterially. cf rm. 

3. Th micro ph ric form ' a n t f un l up in th n1aterial, but it ' ul I 
not be astoni hing, ' h en lat r in ligation ul h ' that th form, hith rt 
known a Haplophragniiurn cequale RE fr m th Ma . tri htian halk i 
microspheric and then thi form i th mi ro ph ri a n ration of I-I aplophrag-
1nium grande. 
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Haplophra ,.1niu1n irre ,.ulare HE ·. . 
I ElT . E. I j , Di Forarn . d . we tphal. J{reide. ( itz. ber. d. kai . 

ol. XL, . 21 , pl. iO, fig. 9; pl. ii fig. i. ) 
kad. d. Wiss . 

Wien, 1 0, 

Thr f rm 

F rma B. - T 
la l rinthi h mb r 

ur in lh n al rial : 

111 Lh · r1 n . is lino· of tw oil of 
a t f 5 L rial n . Th 

r ul r in tran Li n and h ' n. lab rinthic inn r tru Lur . 
\ ' ith n1an 

. u r si ucrl ft 11 tw 
ha 1nl r. 

larcr' 
I:'.'> 

or thr 
halk-parti l s .-urfa - irr gular. p rtur 
op 111ng in th ntre of th fa e of th 

F rm a 1'1. -
f lwmb r ·. 1h 

ulu s r lati l 
h am.b r a r f llo' 

, .m all , f 11 a v r · h rl piral 

r:, , L ' villi m r Lh an on ap rlur . 
h 'll al il 1 X mtn, . lig h Ll y ur 'd 

ui. h a 1' fr 111 Lh r L f Lh h 11. 

d by an uni erial t f b ut 7 hamb­
h an1b r · 11.ol laJ rint.hi . Th v h 1' 

lub-. haped the oil d part not · i tin o--

rn a :? · - l r lo ulu lar o· r f 11 ' d bv on r b irr -o·ularl 
v 

a rr n r . Th r L o f th h 11 f a t f uni rial hamb r 
in Lh nun f 9-11. 'urfa wilh Iara protruding h lk-grain . h 11 
. Lra ig hL lub Iii L' .- m whal url d, I road ning t ward s th ncl. p rtur 

p nin o· b Lw n Lh an la r ain nth nd-fa f th la tform d 
r. 

Jla1llo tiche tl'igona n p 

Thr n gal -ph n · . w r f u1H.l. Th how th f alur f 
Lh O' nu Tlapl ti h but Lh h 11 i fl a lt n d o that th ti an 

va l f nn. 1 h h an1b r h a v ry Lhi I. ,vall ar 1 r m ntin o· lar · 
grain . c f hall . Tli ~ ar rlur' is ~i l ual d at Lh n l of th la L form - ] chan1 r 
an irr 1rular val I 'flin g. hao b r o ring 1110 t f th . urfa f th 
f nn 'L' n s, . li "i11 g lhu,' n' of Lh m . L L, pi al hara of th o· nu . 
Sul tr •s 11 L dis lin l. 1\ nl r a inegalo. phcri f nn wa f un 1 r al y t mati 

1 la f lh r n1a1n s in ·wha L d tbtful. L"'uo·th lh h -11 ab ut 
2 l11 1. 

Thi. h w . 111 r · n1J Jan wilh TI. on ip l'e sa 'E E 'Z 1 0 
( . ·\ ad . Lin i Jlal. 18 0 ~ r. 3 V 1. 6 p. 309) . 

~ ' lllJf" .\lA 111 nlion . iL LT 11' w;ly a Flab ellmn niina c~ UIJF l E . 1946 , 
Th., raminif ra fr m th lI rvian f ~ uth Li111 urg i . L i l n 1946) . 
H d hi 1111 n wilh Fab llanunina rnpr a (BE1 EL) but n1acl 
n lhu i 0 ·n riu · lh r al lru Lur f th h ll. Th r i h w r 
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FIG. 3. - Haplophm.gmium irregulare REt:~ 

A : micro pheric form: B : forma . _: C : forwo ..\ 1• x20. - D : ap 1 ural 
face of for11ta B; E : he ~ame. foruw ·"-: F : ar, rural sli : 
· : /orma . ~- x -K. - H : nd of forum ..\_. bowin somewha lab.·rin­

thic chamber-. x.fO. - J : ~ c ion lhrou h /onua B: K: ·ec ion throuolt 
I Orllta ..\ - . Y. ~O. 

9 
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a. t th n1i r . pb ri · f rn1 b ing Flab llin with coil d fir t 
In that a the p i ha] to b nan1 d Flabel.lina but than 

h m rralo ph ri fonn v ith ut any trac of oil. 

FIG. 4. - H aplosliche trigona n. sp . 
. -\ , : individual from face and ide-vi w; 

C : apertural face; D : ection. x 40. 

Textularia faujasi RE 

RE . E., 1 61, Foram .. d. Kreideluff von Maa lricht. (Sitz. ber. d. kais. Akad . d. 
Wi ., Wien, vol. XLIV, i86i, p. 320, pl. 3, fig. 9.) 

In a I r liminar not on the Te tularids f th n nian f }la tri ht 
( ratuurhi t ri eh :Maandblad Vol. 20, 1931 11 ° 5, p. 78) I m ntion d a large 
T xtula rid whi h I figured al , havi11 o· at n1 di p ili n m brok n 
, h 11 , la king th initial part. It how d r mu h lil n ' ith Gaudryina 
ubl'otundata Scnw ER fr m th Caribbean ea and o I con lud d it to be 
ome species of Gaudry ina. 
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l p in Ld out aJrcad. , thal a r n1arkabl differ n c Lw n G. ubrotun-
data (C. flint ii C : 11 , 1A:\ ) and lh fo il ·' P i n10ulh in in th 
recent . p cic: it fc rm : a ·ir ular op ning , whil th f ~ il f rm how a plit­
like opening CJt the v nlral ba of th la l-f nn d han1b r. 

Im nli n d alr ad r in that pap r that I intend d t tudy a Iara r n1 t rial 
of the . pecie. nd that mat rial wa , th b autiful olle tion of th - 1u tun f 
Brus el . H r I had to d al with a ollecli n of evcral hundr d f p in n 
1nost of them how ·ver broken too. 

FIG. 5. - T ex lularia {auj as i REU SS. 

A, B: two shell . x20. - C, D: hells filled up with 
paraffine; E : fir st part of a sh ell sh owing first textularide 
chambers, section. x 40. - F : h ell hawing th e slit-lik 

aperture. x 40. 

No individuals were found with the initial b an1ber, but 
showed at any way the third or fourth charr1b r of lh h 11. 

ral of th n1 
it m tha t 

the species is a long-living one, in ' hich the fir t chan1b r ' r d at lalrr 
stages. • 

Not the slighte t indication was found of a Gaudryine beo-inning f th e h 11 
as is the case in Gaudryina subrotundata, and therefor I mu t on lu 1 , that 
this large and frequent specie of Tex tularia i not a Gaudryina at all. F r in 
the region, in which real Gaudryince alway how th tri rial arrangcm nl f 
the chambers, here only the bis rial arrangement wa found. 

As modern authors have looked at thi pec1 a b ing the Textularia 
(Gaudryina) faujasi of RE , I n1entioned thi peci a Textularia faujasi 
REUSS. 
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D , ;RIPTION : 

h ll larg , up lo 4 mm. hamb r in lat r part with v r r di tinct 

tur in fl t d, lal . L h mb r wilh narr ' lit at th ba f th hamber. 
Th fi1" L , t. f ·h h r alv a rr cl cl and la kin er, laler hamb L c red 
,, ilh a la r f halk gr in , o Lhat Lh ir ulur are indi tin t. Th material 

of Lh h ll on i L. f h 11 -p rti l . Th hamb r ar onn t d with 
'a h other only b the . ingl f oramina p r ar t tally ab ent . In longi-

tudinal ti n Lh bamb r. ar l v in th fir l p rli n of th hell but lat r 
lh y b om hirrhcr th ir high t part itual t ' ard th mid n of th - hell. 

Th ul r Irf a i oar ly granula L . 

A Lh ' all f our p i c n i L f rough cal ar ou 1 at rial , and real 
V rn uilina an l Gatidry ina alwa 1 uil l th ir t t of fine and 0 Tain , alwav 

ilh a larg an1 unt of iron in it (they h w a brown colour 'vhich in fo il 
n al rial , 11 in Ma trichl, r n1ain in th hamb rwall ) thL t o i an incli-

li n Llial ur . p i i n l al all a Gaudryina. 

1Ua1· !'!Onella oxycona (RE ) . 
E , . J~., i 60, Formn. der we tphiil. Kreide. (Sitz . ber. d. kai . Akad. d. Wiss., 

Wi n, p. 229 , pl. 12, fig. 3.) 

Thi , p i ur r r rar 1 in th Ma tri htian hall . It wa at m.y 
di p ili n in 10 p in1 n . 11 h we l t b m o·alo ph ri . 

Th h 11 i l uilt up by fine. mat rial, n10 tl con i ting of fin an ]grain. 
whi It ar r n1 n L d l g Lh r b m an of a 1 r wni h I at rial, a i ah ay the 
'a in 'au,dryina and Ve rneuilina. Mo t indi i lual ho' v r were no'v 

1 ur d 1ell ' i h nly in lion Lh inn r v all ar Lill lain d bro' n. Th 
' all ar Lhin whi h i. a bar t ri Li f Gaud1·y ina. Th h 11, v ith a l n o·th 

f al ul 0 75 n1n1., i , L pi ally oni al, ' ilh a nearl ircular aperlural fa 
whi h is flal wilh harp lg l n1aro·in. Th ap rtur i a narrow lit at th 
inn r n1argin l' Lh, la l-f rn1 cl han1b r , o r d by a kind f to th. The 
inilial han1l er i f 11' cl by b o . l ' f tri rial n1all cha1 b -rs, f 11 w cl 
I a ric f bi crial ham l r , Lhe latter flat and inter allating . The oni al 
,'hap and Lh 111 Lh urfa e of Lh h 11 ar th m t t pi al fea tur , by 
whi h lh ra11 b a il cli Lin o·ui h 1 frorn Textularia conulus. Th . type 

p . ir en al Lh 1 gical ur e at Haarl -1n Hollan how , that cnuF 1A' 

'f .rtularia turri i nothinrr el than Mar s nella o ycona, cl cril l her 
(~ lllJF 1'1 The 1946, pp. 31-32 I 1. I , fin-. 3) th uo·h hi fio·ur d not 
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Marss one lla o.cuco1rn (RE ) . 

11 11 ; : a1 rtural far · n : ti n. 
>d i 1 , rnor ~ tung ntial · F : thr ~, u ·-

1 lion f1·0111 tl1 initi'LJ •nd r tl 11 >Jl. x·'.O. 

FIG. 7. - Gauclrulna vupoides n'ORBJG. Y. 

A. B : sh lls, s i l -vi \\; : ap rtural fa , , E : tion . x 40. 

f 3 
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Gaudryina }HIIHlide. n' BT, Y. 

n ' ORBIGNY, A. , i 4 , Mem. la . ge 1. d Fl'Un IV, p. 44, pl. 4, fig. 22-24. 

Th 
1 al 

.T. A. 1937 (M n gr. of th fam. 
n° 8, p. 77) under th nam 
tri li l ho\ r how the r al 

rar in Lli - ~In tric h tian hall , v a a ailable in about 
f th in h )\Y lh rown lour, typi al for the g nu 

wer f a 111 r vell w out r olour. The 
" 

ro,vn l ur f th m ntin o· material. · Th 
all r Lh, con i ting n cr -1. f fin and-oTain , clos ly c m nt d 

l Wall r lati l thi l Lhi .l r th n in m t r nt Gaudryinre. 

1 h f th ar n t vi ibl :i from ' ithout and th y ar 
\ thr 1' \ . r bi rial han1b r ' Ill v hat inflated, p ially 

th l ·L f rm d n · . A p 1 tural fa r und -d but th h ight of it about 
d th. rt11r · . n1all ncl narr w lit at lh inn r margin 

ban b 'r 'vith ut l Lh. 

Li n h 'v nly tv o et of tri erial chambers, fol-
-t f bi rial on . . \!Vall f the hamb r thick, especially the 

inn r an l 0·1 ain b in o· n1 tly lucid in the dark brown cement. 0 . b -

W 11 ry har l, wh n g r uncl clown. 

Miliolidre. 

In th hal1 f Ma lri ht an l urr uncling lo aliti several species of 
Milioli.d ~ ur, bul ah a, . r rar ly. o it i difficult to name th p c1 ~ 

n . t . I ur nly it 11 . p im n , thu. th bi nomic f th e 
c1 t b' ludi -d and th gi ino· f na1n in thi. a e i ahvay . m -

, h l Lri ial. Yet, r uth r m ntioned any 'lili lid from th chalk 

f Mac ·Ll'i hl , th di r f ral pe i of th m i of ome importan 

l n a fonn .r pa1 r I ·1e._ rib cl the only pe ie , vvhi h o ur in om abun­

l n r in Lh n at rial , iz. th r marl abl Biloculina fra9ilis HoFKER (l atuur­
hi ' lc ri . rh fa ndblad, J o· . 16, 1927, pp. 173-176). 

Lh r p i , o urring in Lh e ~ n nian la r of iVIaa tri ht are 

1. uinqueloculina ret i ulo-stri ata IIMAN. 

2. 'Tl'iloculina OW il iola) tricarinata D RBIGNY. 

3. Miliola spec. 
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N otlosaria (ll'larginulina !) vertebra Ii (B . T n). 

In m y paper on the Nodo arire from th 1a tri htian chalk ( 1atuurhi -
tori eh Maandblad, ov. 1932) and in n1 pap r d aling ,, ith the Foraminif ra 
from the Key-Archipelago (Vid n k M d . fra Dan k naturh. Faren, Bd. 
1933) I described thi pecie . In th r nt mat rial I found the mi r 
form , having the hape of a lvlarginulina . In the enonien material in 1 
was not o su cce full , a I cou ld not find any micro pheric h ll. But in th 
material with which I an1 dealing now, I found up tluc~ p in n in1ilar 
to those, found in the Key-material. Thu the pecie i n w full kn wit. In 
iny report in 1932 I gave the u ggestion that the mi ro ph ri, f nn w uld b 
identical with Marginulina philippensis Cusn I A , n L n at rial thi. 
was the case. I now found that a name had alr ad b n o·i n t Lh f .. il 

t'l 

form too, viz. Marginulina bacillu1n RE 

So NI . philippensis and M. bacillu1n ar n n n1 with 
bralis . I can g ive now a detaile l de ripLi n of thi. 111 t 111111 n ~ 

the Senonian of Maa tricht. 

h 11 
7- un 

Forma B. - Small h ell wi lh a 1 no·th up t 1 .X' mn1. 
formed by a coiled et of v r sn1all ch an1ber s, f ll w l b 
First chamber with a diamet r of 19 p.. The h 11 h vV fin 
characteri tic of Nodosaria. 

1 n o·it id in al 

Forn1a A1 . - h ell inost relati mall , fr n1 1 ){ t 5 n1n1 
dentaliniform, with long pointed end . Th nuni.1 r of th l 

small, and often poorly developed, gi ing ri to th u gg , Li m 
(REuss f.i) to e tablish a differ nt g nu , Dentalina proteus . Th utur 
fir st chambers in mo t ea e v r indi tin t, and th n th run tr ight 
along the shell . 

Forma A2 • - Sh ell large, up to 10 mni. Th pr lo ular nd m tly 
round ed, the fir st chamber often with a h rt p int. o t di tin t nd 
numerou s, sutures very di tinct, chambers in thi way ft n inflat d . Th 
sh ells are very variable as to the localities they ar found . 

In my paper inentioned (1932) I dealt with nomenclatur Nodosaria Zippei, 
Dentalina acuta, D . rnulticostata, D. cornniunata are s nonym ith Nodo aria 
verteb ralis . 

In my paper on the Foraminifera of the A1nmontatura (Pubbl. Stat. Zo 1. 
di Napoli , Vol. XII , 1932) I stated, d aling with Nodo sm ia scalaris, that th 
proloculi of m galospheric form of the A2-o· neration are form d by building 
a chamber out from the foramen of an indi idual. Thu a · fir t chamb r f 
the n ew generation is formed, which chamber clo ly r mble a Lagena costata. 

2 
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Jn Jn mal rial I f ) lllHl I n an young . pecimen of m o·alo. ph ri Nodosara 
vertebralis, and l g lh r "ith th 111 :01 e h -11 , ' hi h ... 0111 auth r ha e 
m nli n cl fr m Lit hall f la ._ Lri ' ht a Lag en a acut icosta ·vv1LL1AM o . ince 
th - L le no t liff' r fr 111 Lh o .' f Lh uno· d ubll odosaria verteb rali , ..., 
I a1 n in d Lltal Lb . h ll s a r no thin g bul firs l h an1bers o f thi. p 

a nd n o l Lay nu u uti ta. 

A 

l· IG. Nodosaria ver tebrall (BAT CH) . 
A-D: rni cr ospl1 ri c gen ra1ion; A: sicle-v i e\\·; 
B : " ntral side; : an thel' incliviclual; 
J : tion. x -W. - E, F: first harnbers of 
m g alo 1 heri c slrnll , known n.s Lagena; 
G, lJ : young m gal o 1 h i·i c p imcn .. xi.n. 

In th an1 way I found youn o· .. h ell o f Nodosa ria m.on il e, together with 
Lay na !Jl< boa ( I ntag u) ; Lhcs also ar c n1 .nlio ncd b o lh cr authors. In lh e 
an 1 way I an1 ( nyin rrd thnl Lh s 1 ayence nr no thin g cL than fir. t ch an1ber: 

f i\1udosaria rn nil . 
« n a Lao na irnplex RE . · ah a . turn ed ou t to b g nerati n . 

~ nd. c un g f 'h bulina rotunclata or C. gi.bba. I arn on vin eel Lha t r al Lagena 
le : n >l o cur in Lh :'.\l ac. Lri l1Lia n la. rs . 

Robulus rotula (LA r RCK). 

Thi. pe ies i.· fairly n1n1o n in lh c n1alcria1. Olhcr p ci s 111 ntion ecl 
from th ch all f i\Ia ._tri hl arc I . nuda RE ~ . . and L. spachholt:i RE s . They 
h o' su h lig ht d if[ r n . , that I wa · not abl to . cp a ra L th n1 fron1 the 

comn10 11 f rn1 , \d1il Lh ir inbr~ onic appara lu ~ how cl tlt en1 to l e n thin g 1 e 
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FIG. 9. - RobuLus rotnla (LAMARCK) . 

A-F: rni crospher ic form, kn ow as C. ·pachhoUzi RE ; A, B: 11 11· 
D , E: sh ell; F: ·tion . x27. - G-J: forma A~ · T, H: 11 11; J: 
K-P: /orma A1 ; K , L: rnall jn clividual; I : 1i on; N, 0: ln.rg r h 11; 

than th thre forn1 of a ingl p Th n1aterial ' a, n t larO' b n ugh L 
mak a Latisti tud a~ l th ir 1 ing thr diff r nt p 1 or n t, ul Lh 
fact, that th ar found in th an1 1nat rial, that th 11' cliff eren ar 
very slio·ht and that th ir n1br on1c cliff r n h hara teri ti . 
to trimorphi. m, oblio·ed m l throv th ' thr p 1 o· th r int n in ·I 

0 

one, f r \vhich I cho the n1or om111on forr 
' 

1 7' tula L l\IARCK . 
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Ju t a. I f un f r 'ri t llal'ia variabilis RE (Pubbl. tat. di apoli, 
V 1. II, 1932, 1 -117) and f r Cri tellaria. costata (Fr HTEL t M LL) 

(Vid n k d . fr turh. F r n, P . 93, 1933, pp. 116-118), form 
i1 ivith Marginu line oil , whil tho with large 
ri t llirian f the fir t hamb r . 

th thr e mentioned cc p cie >> 

a the thr f r in o·l 

F rm ulu 'viLh diam L r f about 200 p., f ollovv d by a 
il h inb '.l' 111 , Uy 7-9. Fir t hamb l" triangular, n ext on 

b in o· Lrap z id in hap .. ulu1 f hamb r farming an angle of about 
45° b I "ith th ;vall f th - proloculu . Chamber totally overlapping, 

f h 11 ,X' f dian1 L r . On p im n v a found v ith 9 chamb r 
111 Lall r 11 oil d hamber . Diamet r of hell up to 1,4 mm. 

!! · - r 1 ulu v ry larg , dia1n ter 260 p. . Chamber totally 
n Ln r f ilin er hamber 10, vi ible chambers 9. uture 

f h ell 2/ 5 of diam t r, whi h grovv 
· p t 2 2 n n1. An o·l v ith urf ac of proloculu about 60° 
b I '''ard la t f rn d hamb r high. Walls very thick. 

In th f r Lh ap rtur h v th normal form of Robulus, at th 
ar ·inal d f th h mb r · n ap rtural hambed et, cha1acteri tic for th 

O' nu L nti ulari . 

a B. - ulu ham t r 25 p. , follow d b .. thr or four chamber 
ft Iv ard th hamb r are ri telline. Chamb rwall 

t n n y to OTO\ backv ard, later chamber high. 
i ibl , t tal of hamb r 19. Sh ll higher than 

br d in thi ,, a al h v ing th a 0 ·inuline typ . Aperture normal , hell 

' ith r un d mar ·in thi kn 2/ 5 f length, which i up to 1,15 mm. 

Th f r ha rib d by oth r author und er th name of : 

I Ii v 
Lenticulari 

1 • - Cri t llaria nuda RE 

A2 • - Cri tellaria rotula LAMAR K; 

. - Cri tellaria spachholLi REu 

f urth rmore, that th 
rdinaris i n thing I 

p ie d cribed by HJJF 'fA (1946) a 
than a mall individual of R. rotula. 
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llla.rginulina hacilhun RE · 

Thi t pical Nlarginul ina ah a.. app r rar 1 in Lh 
:Mae trich t and urround in g . nl n1 o·al h ri p imen 

nn 

i9 

fr r 1 

f un l 
up . Th e . pecin1en h ov lwo t p of th m 
length up to 2 mm., oth r ar on1 ' 1 nd r, 

ar mall , attainin 
ha inrr a 1 noth u 

. a 
l 

FIG. 10. - MarginuLina. /J acillum HE 

.-\, B, r, H: form a A,; -F, J , K: fonna . ~ · x40. 

6 mm. The maller forn1 alwa ~ ha] a r lativ 1 larg prolo ulu 
by onl a . ingle cri telline chan1b r, all f llowing hani.b r b ino-
The large form how a much maller pr 1 ulu , ' ith a followino· r 
clir ctl shov ing the dentaline type. 

The uture of mo t h ll are om what proj tino· in thi way f rming 
tran ver e co t re, e p ecially in the form " 'ith .,mall pr loculu . E p ially 
in the form ' ith larg proloculu th t t are om what ompr d, th 
transverse ection being o al in hape. 
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E C. RIPTI F T H E T\Y 1 r; t. ~' tn:Ht : F in1~ nF 1'1 cu·Jinulina bacillurn 

(RE ) 

1 n gtl l c c nqr '~~'' ''l l lh ~il's, chamber. lightly inflat d , 
sutur i. ibl , n t r ~lh.rh 11, l r j ·l in~· r 1 111 I h . urf a , le t lightly 
urb cl d r all , up lo 2 nun. I r l 'u l u~ il h a lin rnelcr of 190 11- , follow l 

} a l f 6 l 8 cl nta)in han1b ts lh rir~l rt l'l1lf'd OH " ha ing the t end n cy 
f iling . pertur . f rn1 d b: ra tin ~lit "' at lh" cl rsal fac of each chan1ber. 

\i\1 all ,. ith fine pore . 

l 11! .. :Htr, n r' r k~~ ._ 
~ 

Ji rrhll illflaled or n l al all. , ulnr "~ harlly \-i<::.ib l " 
l r< .i l f ron1 the urfa f lh , h H, f rn1ing Lhu , 

\ t\lall mo ·Uy mooth. Firsl ha1n r ith lian1 ter 
16 'hamb r , in th adult. 

n1pr -cl , han1b r v ry 
r be 01ning vi. ible a. they 
bliquall running o tae. 
f ab ut 65 !J- , followed b 

A th e B-form in this Y ry p r n1alcrial (only 16 spe in1 en s wer foun l) 
h a· n t b n di ov r l ,' t th :;y t n1ati -- Lal of the , pccie i ye t on1ewhat 
do ul tf'ul. For it n1ay b , that this « Jfaruinulina ii in r eality i a Nodosa ria 
' ith v r . light in flat l han1 rs, r rn Dentalina . But the compre cl 
hap f the h ll t n l t th genu ~Iarginulina . 

It i. r pr babl that th new ._ p i , ~ nuFs IA (Th e, 1946, p. 63 _, 
pl. 2, fig . 13, 14 ; pl. 10 fia. 13) i a yn n m of l\IJarginulina bacillurn. He 
call cl iL Vaginulina daini l ut I 1nu t point out, that his divi ion of th genera 
1 arginulina Vaginulina l . aft r Tn L rA - (1937) cannot be of any r eal 

alu , a n1i r pheri forn1 ahva ho'v the t pe of cc J\11 arg inu-

and cc Vagulin p is » . In thi ' a, on v ould clivi le two form of a 
p int tw iff r nt o- n r a ! Hi fio·ure 13 an l 14, Pl. 2, do not 

r pr n t th m -gal ph ri and m i r phcri forn1 , a ! c 1nJF l\I un-g - t , 
but th arc lh 2 and _ i-forn1, th mi ro pheri forn1 being shaped a. a 
« Vaginulo1 sis » a. i. tat d h re . 

Turri Jlirillina cretacea (REus ) . 

ah a . ur rar l in th liff r nt localiti s . It form . a . ing le 
ni ally, but the top of the onu al way round cl, thu fanning 

mio-lobular h ell. A th e v all i p rforate with coar e pore.: it i 
11 t a rnusp il'a, a ome author t cl , but a r eal Tul'risp irillina. 
r l aLa ab ut the bionomic can b g i en 

1 o·alo pheric pc im n ho' Lh L pi al Turrispirillina hap . 1icro-
. ph ric form are n1u h larg r (up to 2 Yz n1m. lian1 t r) and are much n1 r 
flatt ned. 

Some specimen d rib d bv 'HIJF IA (1946) mu t b long to quite 
a different g nus. 
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Cihicides inYolutn H Ec~::; (1 0) \ 1
) . 

RE s in hi p ap r , Foram. d . l\·reidetu// · on Hae ·tricht. (.'i lz . b r. d. ka is . kad. d. 
Wis . , \ Vien , vol. XLIV , 1 G2, 1 1 . 313, ld 1 · w ci l ' l' in I1 idinger 's natur\\ i . 
\hhandl. , IV, 1 50, p. 35 .) 

RE s. in lii ' paper drsc ril w cl ll1rrr different sp c ie. of Hotalia "h i h 
in r eality howccl lo b e . pcc ic ~ o f Cibicide having all Ll1r c c ar . ... l r ... ~. 

overlapping chamb cc al Lhc v nlral side , a11 umbilic u. fill ed up wilh . un da r .r 
chalk and an apcrlur forn1in g a liL al Lhe n1arg inal encl of Lh I a~ l h an1b r. 

1' 1G. ll . - T 1uri s11iri/l ina cr eta cea ) . 
A : dor sa l vi e w; B : v ntra l vi e w· C: sid e vi ew. x 40 . 

D : se ·ti on thro ugh \\·a ll. x lGO. 

T fir. t separaL Cl Lh c Lhrcc sp c ics, th e c 11c ha vin g a r la li v ly . n1 all dia­
rn e ler of Lh c sh 11. , only Lh c ~ ulurc. o f th last fo rr 1ed h an1l r vi. ii I an I 
ventrall ho'\ ing irregular proj c Ling kn o lr in th - urn] ili al r gr n. This 
p ecie. wa . called R. invo luta by RE s . 

The econd specie: i.- . o.m ewlial larger , lb vcn tral 
a large an1ount of sec undary ch all at lh un1bili u 
showing the la t forn1cd ch an1b er . This . p c i e ~ '\Ya 
by RE SS . 

( 
1

) Truncatulina he1n'isphx rica RE (1862). 
Truncatulina polyrapha RE ss (1 50). 

id n1 or 1 u] I " ilh 
th cl r al id n 1 

alled 1 . heni isph rica 
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sp' 'h' - i: ,'t r·\IJ 'n .'lQ.I(', h~• iu~- llu• ,'an1r· tlianwl "'r as R. in Lula 
but ing at th<' ( nlrll .-hh' Uu' uhu~·. nf ~II eh·unl t'1-...- f the la t il 

hilc tlw u1nl ilk·\l dr•I n oa•('ri" l i.- I(•' .. 1~~wl, tit• elt [ d. Thu- th ... uture ... 
ar l 'arl., i 'ibl(' at d H . . ' .' f(' '•1tUI(~ U1ti.' ·'l~"it•, lht•t "ft 1~ R. p 1. 1 rhap ha. 

\I ' h 'n nwa~-ur'n( . I l('I .- nr //t H11ttaaQii .. q11Na({t'lf'Ot't~, I f nntl that a urY can e 
f nn d ~h '<11 ('> n~ .·iid~,, \\Hh the u1in r ., iz . Thus ame to 
th .. cc• "., t ' n'lll . t d in lh" ' ··1 - RErss did , one half 

' . 
f th ··n('lll" .- a~\, ,,~,,- Im:" -, g. h s -- h II:::, especially th 

. ung •r on ,', ' ' l('l ~ 011,,·8 •~'l\\l"\ n tht' other ibicidc" gathered . _ : I 
f und that ::_ '' < 11.' :.. 'la On~ ··11ir.·11.ffi.tn1('-U•dhod ,'h(n · d n liff r nces between 

.'Utt"X, 1·\l lho-e :p iinens, call d R. inroluta 
r u , ·nu·~ : nf Cihi<·idt~' 11 1ni ... 1 lirerica . The 

,. J ol_ 1 r7rnq~Qa'(J i.' ion , difr-."rin~ f1 )Ill inroluta in lacking the 
< f d t"h't . ut. ~1 : f haYe ·h :n1 in : eYeral 

oll· nti, ·pt"t'i1nen ::- of 'hall w :\al r often 
n ·n front he l en " an <leYelop.= it~ 

th , la t" olh<"r charackri :tic· of the ~ c1 , are 
'i:ihl(•, ea u" lo he con "'lu ·i n, that the I hre 
. pecw.­
f lll 11 

of _lac· ricbl in ~on abundance 
("tlle i Ci •it-ide in t olula REc~=. 

'' ith ronndr.cl 1!11n··g n cl arr lbe · uun ed .. ·rilh an aperhual 
.·h t at 1hf' n argi1~a h.·:i:t"' < f ~ ir :\-..in. 1e lb ~e or four la I fo n1ed 
rhan1lw1.· an cl< ::i:r1 i:ihlf• ;'11 ~ 11c de. .'"<ii : il4.i('\ :· now'ng a di ~·linel ulure lo\\-ard~ 
11H' <'f'nt ., < f 1h .· h-.Jl 1h1::- Cf'J dirt"' 1 .. ~, ;r,tCc~ (' !{ \\-ill a la~erof --er-undar.- el1al- .. 
~n 1hal tlH r.~irl~cr coil:· .airC' J1!Crl ii :·ii 1> tC' fino1 u :\A l ou . _\I the ,-f'nlral ~ide lhe 
c lHun h< . f )TH1 1~ij n 112l'fro u :3 :\·'th r·h~d - nall"riaL PtlOrly 
df'' < 1( l <'<l ~ nnng :·hf'11.· :·110 :-. a'I he ~·u u -e: of the la : l t .... oil ~er .. -

lca 1. h l ( f'len Hit' : C'lll'H~.<H. d a - ilJ "ll "lf.ic'll - :: t"O -('. ing lht" re nh-c of I ne 
-h Jl, .'c. tha1 thC' :nlnr - df tt ne:'r chan nll • i(.ll "el " ,-·.-i fo_ .. 

Old( r ,' hf'll: and .-1 0rrnl!.- ;tij (!~:' e ( u' n ·( .. f\<.)2 :3 11.eril(_ .... ~e1n·ralion ..:hO\lT 
( .. ' p tiall a1 th cntif·a] .- jc]{ .. a '.la1:pr {~C O>Jl> ll>. :~"nu.da - t'bal, Tbi.-
.' ( ( 1HH1ar. hal ho f'"I er i:- ntl)1 :fc>rnn.11odJ l 1>.- ;an .- tt"<t'llDD ''.'\ll: y :· re ll., ul o 11 .. - h~ Jne 
l rt topla,-111 21 rearn1.ing do 11 a1t1Jrn.p- Q C' ,0rtnlt "'T : d'i<ll.IC' ., • llli ·l~;:uniin~lT i' nu .Bne 
J o r · of t h c han1 )CT 1\-a.n.-_ [n 1l hi: ., . T Rl) o>tt irnttttr llll;!g 1J11oa~ <01W ~-a zllD zulf' Hic.l>aoulil 
o rrin o- th ccntr of the :hd~., -n c. nu u1t :t"' IC'lll b1t." "ll.n<~llt." . 1 [· ~ oft' 

~ 

1h vcn1ral .idc (c~pcciaH. ~;i1 fl iirir:ro:~1>1'1 !tic :: .. - 11 n·~ -

Jn tran - er~r : rt ion l~H' rhan11 l r : '<.If ic'll 11<l"' .. 1ur ~ - H' i21. 

.'piral, hut on the eh n1h .- :ho~ tth !Q> W<lltnt:· 1lJln. ~ll 

tral ... id , l a ing· an un1b11ica~ reg cm frnc "i , <elln;;a ftn_.Q;-, 
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FIG. P. - Cibicicles ln olula (I E ) . 

A, B, C: typical indivillual of the involuta form; D, E: ·lion . x 13 5. - F: e ti n 
through double wall between t\\ o chamber . x 9 7. - 1 : aperturnl vi w r th polyrhapha 
form. x l3 ,5. - H, J , K: typical individual of the l1emisphcerica form. x 13, . - M: d a l­
cified ec~ion through fir t coils of megalo ph ric form. x 27. - : large m gal -
spheric individual of the hemi ·phcerica type; P : tion through prolo ulu of th e am 
ir..dividual. x 27. - R : dorsal side of micro pheric pe imen of hemi ph ri a t p . x 27. 

: e tion through mi ro pheri prolo ulu and following oil of th am J ·i -
nten. x 160. - T: transver e section decalcified; : tangential e tion decal ifi l. x 7. 
- V : macrospheri · proloculus llowing pores b tween adja nt coil · W: tion , 
d calcifi ed, sllowing pores in tl1e umbiU al r gion and bet\\ een adjacent coils f 

chambers. x 160. 

23 
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umbili a] r g ion i. r r la rg· in n1i rosph eric form , in 111 galo pheric n e. 
th umbilica l frr c portio n i.· maJl r i11 propurlio11 ,,·ith Lb iz o f th prolo-
ulu . h1 f rm . with r large prolo ulu the u1nl ili u is ralh r narro\v . 

No anal 'hal r ould }J Lra .ed. The ch a mb -rwall brt\VC 11 the chan1b r . 
ar , 111 a. Lh prol ulu - i · . niall , Lhi J ; in forn1 ., ith a large prolo ulu 
Lhey ar mu h Lhinner. 

Th wall. of Lh c li a rnb r rs op r 11 lowa rd lh c 11 xt chamber b n1 ean. of a 
l'oram n at th v nlrul ~id e uf th e c han1ber. The ov rlappin g ntral ouL-

~ 70 
() 
:::i 

~ 
- ~ .... 
I... 
~ 50 
~ 
~ 
~ 

30 

20 

10 

~ --. - - -

5 6 

FlG. 13. 

7 8 

' ~-

..... .. polyrhap/10. 
. hemlsphaer/co 

/nvolufa . 
fofal curve. 

10 11 
mm d/ameier'X80. 

ibic i dcs involuta (REU ·i . 
lali li ca l data o r diamele t· of sh e ll · of the thr o-call cl spec ies, 

in reality belonging to tl1 e same sp cies. 

g ro \ th .- I' th lian1brrs al the v nlral sicl e of Lhe sh ell nd inlo p oi11l d ~a k.s . 
Po r s f Ll1 c oa rs aricl ,' arc f o u11d b e tween the chan1bec an cl lhe out r \Yorld , 
and b lw' n Lb li an1b cr. f Lvvo differ ent r ' - . 

Tn Lh , ph 'ri form th e fir ·L chan1ber . ho\ s a clian1 et r of about 
20 p., f llow d b. a piral of harnber , the fir -- t form d ban1b r h owing th e 
l pi al arrang n1cn t in a piral, f \vhi h Lh fir t chan1 b r ar gen rall. 
s n1 whal . n1 all r tha n the prolo ulu s . Th fulloTown h ell show , th pro-
1 ulu in lucJ cl, 35 chan1b r . or c n m or - . Th \Vall h etw n th fir t ils 
< (' han1b rs is rather thin, la l r on il b e on1 - thi l r. But even th ' all of 
Lh la t forn1ed coil i. n1cw bat ll'iinn er Lhan in th mcgalo ph eric forn1. The 
uter wall h owever ar thi k r , and , a Lh e chan1b r in th nu rosph -ri form 

d not overlap in u h an xtr n1 n1anner a i the ea e in th m galospheri 
form , the un1bilical h alk. i r hig h I develop d. 
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In the 111 galospheric . pe in1en , . Lud i d, Lh ' pr 
in1 n s showed the followin rr cliain elcc in [J. 

ulu n1 a ur d in 6 p -

50, 52, 46, 45, 4-7, 61 a ra,rr h2 p. . 

The n ext chan1ber i. ' ilual d 'ly n ar the pr loculu. and i. fl att • d 
at the id e, ituatecl t ward , Lh pr 1 ulu~. I th r for ' an1 nv1n cl , Lhnt 
thi , second han1b -r forn1ed wilh Lhe prol ulu the m bryo, a I hav r n d 
it also to be in son1e ro lalin c forn1 in other paper . 

In fullgro-\· n p cin1en 19-42 hamb r s forn1 the ,, hol h 11. Th nu 1n lwr 
of chan1b r thu i mu h n1aller than thal in the n1i ro I h ri f rm. Th ugh 
the latter i hardly cl i tin gui hab] e fron1 th rn gal ph ri i n iz . h lls 
' hich begin ,, ith the largest proloculu invariably . h ' v th rn nll r num l er 
of chamber . So an individual with a prolo ulu f 61 p. dia1 1 l r h w d a 
relatively large sh ell of th hernisphce l'ica-t r wilh 19 ha1nb r . 

In the n eighbourhood of th e un1bili ·al 
find their way extendin g from th o rlappin g 
the lumen of the umbili u toward Lh urf a 

un lar r h all n1 a s I 
nd f th h an l r 

f th h 11 thu 
. om e canal y tern . But 11 vcr r al anal w r 
lion s of the urnbili al ch al l ho'v cl to b e r eal p r 
the chan1ber running along the un1bili al h all n1a . 

t h 
u l r 

t lt n ugh 
ug·g . ting 

l rf ra-
u rf a f 

Latistical niea urcm ents of th len gth of U1 h lJ , ln a , ur cl in Lh axi. 
of the la t for rn ed cha1n ber , . ho,, eel th - f 11 v iu g r ull . . 

Length in mn1. u 1 e11largen1 nt of 0 x 

4 5 6 7 8 9 11 
Rot. involuta : 1 12 "4 18 " t) 

Rot. polyrhapha 1 21 29 1 1 
Rot. hemisphffi rica : 1 9--L> 18 11 2 1 

In this way it was found , tha t C. heni isphce rica. uld n t ] a r al p 
as on e half of the curve i la 1 ing . Th p - i , C. p ly rhapha an l . inv luta 
011 the other hand ho' curve , which are ndin g a t th larg r id j u L ' h r 
the curve of hernisphce rica begin . . Their urv h w r ar quit J .b n 
the sam e limit , o they annot be o th n i e than ari Li , a Lh r ar n 
other differ en cies than the lacl of ecundar halk mat rial in p ly rhapha. 
\ iV h en , on the other hand , we put the three ur too·eth r , ' · lain ur 
which shows much better a typi al variation- ur 

4 
2 

5 6 
()4 

7 
61 

8 
22 

g 

11 
10 
2 

11 
1 
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N onion tulJerculifera (R · ) . 

D rib 1 R · ( 'ilz. b l'. , VVi n, 1861, taf. 2, fio" 3) 
a J otalia tuber ·ulifera. Hi · fi o· ur ar incorr - t, a th tuber ule. on the 
urf at th nlr [ lh h ll ar mu h larg r than fio·ured. But the 

ripti n agr ) ilh lh h ll I tudi d. 

I f und onl megal ph ri p im n . 

h ll mall, diam t r n l n1 r than about J2' mn1., n arly circular in 
1aro-in h wino· th m what inflal cl chamb r , and the older 

n a h rt point n ar th middl of th han1b r . Thi ... poi1 t con i t 
r ·hall , and hovv no anal whatev -r . The ntre of the hell on both 

·icl o r , ] \Yilh irr g ularl pla e] halk-1 nob , and oft n th 1 nob 
ar lb margin too. In inau h lls th utur ... of the hamb .r ar 

ar 1 v i i 1 b au of the e knobs ; mo t hell show 9 chambers in th 
la l f rm d oil. 

Th ap rlur f th h ll i f un<l on the ba e of the ap rtural fa e of th 
la t hamb r, ju t abo lh n1aro·in of the h ll which i ~omewhat protruding. 

Tran r lion h the han1b r arranged in a very lightly tro hoid 
r plaui piral arrang n1ent. · The in galo pheric prolo .ulu m asure 100 !-'-- · 

Th p r f lh hamb nvalJ ... ar son1 ' hat oar e o that thi Nonion belongs 
t. lh t p of onion stelligera and a teri~ans, a I de rib d. them in 1922 in 
Ill rt on the F raminifera of th Zuiclerz Th hamb r ar communi-

a nd foran1 n ' ilh the umbilical anal tern, whi h occur on 
f th hell, thu s indicating the r al hara ter a to the g n ric plac 

oni n. B l\ e n the e c nal , op ning in the neighbourhood of 
th un1bilu Lh prolrudin°· l nob ar form d and the e opening REu s will 
ha v d rib l a Lhe por b 'L w 11 th 1 n b . 

Ba ·ulo• .. yp. ·ina calcitrapoi<lc. (L. l\l R K) . 

f n 111, paper 11 'al a.rina al itrapoides LA 1 - RCK (Di.e Formninif el'en aus 
d ?tri " n n [ i.rnbi11·u n Na luurhi tori h l\1aandblad, Part 15, Nr 2, 1926) I 
d all with LhL r n1arl abl ob j L. I found t.hr di Lin t forn1 , ' ith r lati ily 
l ro· pr 1 ulu , fr -oTo-wino· pin . or. pin gr wn tog- -th r into a ridg r und 
th h 11; ,, ith relative! lar 0 ·e m gal ph ri prolo ulu , \Vith more pine. 
' hi h n1a. also grow tog Lher in Lo a riclg al ng Lli - , hell; a third forn1 po e e 
a n1i r ph ric proloculu , th ·pine ar nun1 r u or gr ' n tog ther, fanning 
n irr -gular rid o·e around th - hell. 

I tated a ver ,, ll ] loped canal-
alcarin on . Th ribrif rn1 pore of th 

case in all Calcarinid . 

ten1, whi h was de rib d a a 
chamb rwalls ar oar , a i the 
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FIG. 14. - ronion tulJercnli {era (RE ) . 

A-E : everal shells. x20. - F, H : tran ver e tion . x20. -
G : hor1zuntal ction . x 20. - .J : por . x 240. - I : por in 
the hamberwall. x240. - M: hamb r of econd oil, bowing 
se undary foramina towar I canal t rn. x240. - N : e tion of 
deca lcified hell, fir t oil , witl1 pore of proloculu . x 40. -
0 : transverse section, sho\ ing parts of umbilical canal-

system. x 240. 

27 
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I nti n furth r- n, that RE tat l 
tr i h ti n p i , that th r i n r a n t 

Cal arina al ·itrap ides b in 0 · a r al Cal arina. . 

\ Vh n l aling v ith th :Mae -
r Lain th g nu iderolites, 

In m fir t r n th ib ga-F ra i1 if ra (1929) I on e mor dealt 
wiLh thi i , ir nn Lion v iLh Cal arina spengleri· and Baculogypsina 
tetraredra. I nti n d Lh f L, thaL in C. penr;leri th hambcr ha the 
t n len t tral i · and that in C. cal itrapoides they do 
lil ,, i on th n (p . 44). J n r aid, that I could not find any 
diff r n b L"\v n C. spengleri and C. al itrapoides, a CHIJF IA ugge ted 
i1 hi pap r on the F ra1 inif ra f the H rvian (1946) . 

n p. 48 of m r iboo·a-r p rt I menti n d : « Calca.rina calcitrapoides 
h m haract ri Li 'vhi h ma give ri to th uppo ition that 

tl r lation ' ith Baculogypsina. » 

r . Lu lied thi pe ie on a ver larg mat rial, deri ing from 
liti f th Ma Lri htian en nian 1 v 1. 

(1946) di u ed m figur , o·i en in 1926, aying : « Th 
pi Lur f II FKER' Cal arina calcitrapoides L MARCK (1926, fig. 10, 12 an 14) 

m L m v ith m r pr babilit to r pr ent Siderolites denticulatus Do v1LL 1~ 

(Bull. . o·' 1. Fran ol. 6, 1906, p. 598, pl. XVIII, fig. 6-8) (Rare in th 
n a Lri htian of ouLh Limburg) . » 

w, m fio·ur ar ]rav n v ith the cam ra lucida from pecimen , \ hich 
ur in abunclan in th maL rial I tudiecl th n and v hi h oc ur in the 

maL ri l ] am n v d ril ing, in laro· quantiti . o I did not leal ,, ith a rar 
i f th Ma tri htian , but Do ILL1~, v hen de ribing hi Siderolites 

d nti ulatu , ' a cl alin o· ' iLh a Jiff r nt pe ie than that, oc urring in the 
hal I f Ma tri ht. 

NI ny auLh r ha m ntion cl th fa t, that Calcarina calcitrapoides 
fr n1 Ma tri hL ha l t l iderolites. I b lie e in thi re pect, that thi 
ma l rio·ht. But in n r p t ' ha e to b ar in mind, that th old r 
auLh l '. (f.i. L 1 R K) li l but ver little 1 now about the r .o-ani ation of the 

1 ran inil' t't, an in Lhi v a their name-givino· in n1any ea e is ry doubtfull, 
a th ir fio·ur ar mo tl inc iTect. In an th r r pe t th genu 

n ar pli d t v r cliff rent p cie , on1 of v hich may belong 
L 'am, rinid :> . In Lhi v ay man author ha e pla ed the p ci d rivino· 
fr n1 Ma Lri h L in the famil, of th Ca1nerinidre, v hi h i x dingly ·wrong. 

n Lh Lh r hand, man hara t ri. ti of th pe ie here dealt ·with are 
als f und in Baculogypsina (whi h b 1n auLhor ha al o be n alled 

id ,. lites, a the brouo·ht it in r lation v ith th Ma tri htian form). 

In this ' a I am in lin d t all th 1ae trichtian ·p i Baculogypsina. 
But Baculogypsina i a r r al Calcarine o- nu , a I hav point d out in my 

g·a-\ rl . It ha n thino· what r t l ' iLh Canieri.nidce. To ho"\i\r thL, 
I tu.die th inn r tru tur f a larg numb r of helL. of th Ma trichtian 
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form . vVat arc lh clifferenc b t' n th gr up f th Cmn e,.inidc.e and 
that of th Rotalidc.e, to which la lt r gr up th al al'inid ~ b 1 nt;? 

The Camerinidc.e h ow er in th han1b n all th chamb r 

are 1nostly nauliloiclicall, coil d; on th n1arginal id f the han1b r invari bly 
runs the n1arginal chord ., l -e1n f anal . , p lal wall . f the chamb r ah\ y. 
double . 

In th e Rotalidc.e the pore of th' hamb -rv all ar very fine, a i th 
in Rotalia and in 01nc oth er g n ra but o th rwi e they ar ar . 
ch an1ber ar built up in a trochoiclall. oiled . piral \ hi h n1ay Y r 
b econ1e nearly fl at . The ch an1bers ntrically are in conn ti n with n 111 r r 
les ., developed umbilical canals tern which enter al o b tw n th h 
walls, ' h en double. Never there is a n1arginal chord n1 h ra l f r 
all Camerinidc.e. 

Since the l\1aestrichtian form, although th piral 
and therefore a Ca1narine development o f th hamb r n a 
any traces of the n1arginal chord, and a th p r 
very coarse, there can be no que tion wh ther th - p 
rinidc.e or not : it doe not. 

A th genu S iderolites b 1nan li t b r 
genus, it will be v ise not to u e thi nam for th :Ma tri htian 

But what name would be the mo t pra ti al on f r thi 
As I mentioned already, on1c characteri ti ar quit - th 
gypsina; other ones are applied to rea] Cal anna. fh - 1a 
shows peculiaritie betv een those tv o g n r . A I bh r th 
gen eric nan1e for only a ingle p cie , it i a n1att r 
with this que tion. As ome sp cim n h v th ut 0 To th 
ch amber s, so charac teri tic of Baculogypsina, I am nov in lin 

l 

ar 
mn -

an1 rini] 

v ing 
ll it 

Baculogypsina ca l.citrapoides (LA IARCK) . T'h canal t m to how th m 
struc ture as that of Baculogypsina tetrac.edra . 

DE CB TPTr o OF TLIE 0 -TER FOR I OF THE PEClE 

This outer form is very variable, a i al o fo in l in r nt Bacul gyp ina 
and in r ecent Calcarina. This fact i cau ed b th - f f pin Th . 
spine , as I hav alread de cribed in my Siboga-Report, ar u - to a p uli r 
outgrowth of the canal- ys t m. This canal ten1. is a fun Li n f th utar wlh 
of the earlier chambers . The outgrowth of th e chan1b r furth nn r i a 
fun ction of the nlea ure of th first chamber, a ha b n ho\ n b Ru · 'lBL 

and by VA lTER ON . 

One of th nlost p culiar function of th canal ten1. i a g tativ n 
Respiration and fee ling are ruled by the protopla m, running in thi y t m. 
But in the fir t place th chalk-di tributon i manufa lur d b thi protopla m. 
In thi way you alV\ ays find n1.a e of ondar haU in th n io·hbourh d 
of the openings of these canal . A the e canals run in ral principal 
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dir Li n : 

ma: . of 
can 1. d 
i a fun ti 
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fr m th ntr f Lhc primordial . hell, . peciall in the e dir tion 
ha lk ar d p iL c.l, and Lhu. th . pin ome into exi tan e . Thee 
1 p fr m Lh fir L oil f Lh umbili al anal tern, and thi y t m 
I f Lh d f Lh fir t oil f hamber . One may find 

1 

JI! 
~ 

+ + ' .~: ;, . 
·~~" .· 
. 

' 

!%, GA 0/~ ~ 
~ ~~ ~ 
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FIG. 15. 
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5 
Ba C1l l ogypsina cal cilrapoi rl es (LAMARCK J. 

R w 1 : m i r os1 h eri pecirn en, l rev igala-variety. 
n ow ~ : /1- mi r osph ric pec im n , /ccvigata-variety. 
R w 3 : Gm galosph eri c indi vi luals , l :;ev igala-variety. 
n w /i.: 3 mi r osph eri c indivi lu als , calcUrapoides-

variety . 
Row 5 : m ga losph eri p ec im e n s , calcitrapoid es -

vari ty, with 2-7 spin es. 
11 I e im en from th e arn e lo ality : Mae ·tricht. x 5. 

ut that ry tv o nev 1 f rmecl hamb r form a canal or et of canal , 
r mif ing to the margin of the h ll. Wh n th r ar m n chamber in a 
ino·l - oil , a i th a in th ph ri form th forming of tring of 
anal toward th margin in a ingl coil ' ill be c n1mon. o more than ix 
pine ·will b foun l in th ph ric p . in1 n In th indi idual v ith a 

r lati 1 m 11 pr 1 ulu hamber f the fir L coil ' ill be relati ly 
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mall too, and their numb r ' ill b 
number of spine ,, ill 1 a h from 6 t 
proloculu , 8 hamb r form th 

lati la1 In lh p im n the 

form d. 

In in lividual ' ith a r lativel larg 
il , n I 1 l f ur pin v ill b 

a m a ur t o th number of pin in Ba ul JYP ina alcitrap ides i 
for the bulk of the fir t hamb r an ] n - qu n tly f r th o· n rati n will b 

which one i dealing. 
I got the following data of the o urr nc of the e eral numb f .. in 

in a larg mate1ial d Ii ing from 1ac tricht, Hout m, B ni. l n t . 

Number of spines 2 
Number of indiv. : 16 

3 
70 

4 
331 

5 
!205 

Another locality, in which th incli idual mak a 
sion (all other Foraniinif era in this reo'ion , th J 1 r- all 
follovving data ' ere obtain d : 

Number of spine 
Number of indiv. 

3 
"2 

4 
9:.,1 

5 
1 -

,.,­
' 

n ·wh t 

~-:n thi u11pr ~ ) 

'o in both . -t of p im n th - f rni. with four pin 
Specimen with four pin , oTound do' n and fill d ' ith 
the following m a ure of th prol culu in p. : 

i n r 
UI f fin 

ni.rr n. 
h w 1 

1 , 75, 112, 100, 110, 125, 

so that the averag diameter of th pr 1 ulu f thi f rm i 100 p.. Th 
spin a1e form d b th anal Th an 1 f rm a bun 11 in th ntr f 
th pin , and fur at toward th p r ph r f th pin . Th ir 
form fine grove on th urfa f th -pin , in th dir ti n f th 
it. At the ba e of the pin it ma b er d b wild oT 
and then th coar e cribriform por of th hamb rwall ma n 
the pine. Moreover it i over d with pu tul , th nding f pillar 
chal l - ub tan e, a i hoV\rn beneath. 

The centre of th h 11, betv e n th pin " alw i m r or I 
or len - haped . Esp ially in the c ntre f th dor al and th nlral i 
find di tinct pustul , form d by the nd C olid pillar oTo in o· f1 m 
fir t coil of chambers toward th urfac . 

Betw en these pu tule the coar e p rforation of th hamb rwall i ft ~n 
seen, but in more frequ nt a e thi p rfor tion nd int furr w , r- nnino· 
at th urfa e betw n the pu tul , f rmino· later th anal b tv n th 
chamber which are no,, near to the :--urf a and tho ' hi h v ill b il t 
later on, covering thi urfa inention d. 

The form v ith 5 pin , also o curring ry abun ]antl. in th mat rial, 
shows to be megalo ph n too. Th thr p im n m a ur d , had a diam t r 

of the proloculu in p. of : 56, 100 and 77 
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o thal tl 'rag diamet r i , about 78 p.. Thi a rag i somev hat maller 
t.l an Lhal f Lh indi id ual ,. ilh four pine . , ingl p cin1en of three pines 

. an initial hamber of 110 p. diameter. 

p in1 '11 · wilh n1 r Lhan 6 pin , mo tl 7 or 8 hawed to be mo tly 
n1 gal ph ri . Pr I uli n1 a ur cl had a dian1cter of 

62, 50, 60, 62, 56, 75 and 87 p., 

lhn, havint:; an av rao· dian l r of ab ul 65 !-1·· 

l apilulalin o· thi fact we hav 

'I hree pine 
•our pine ... 
Fi e pin 

pine 

110 u. 

100 p. 

78 p. 
65 p.. 

\Y 11 lud that Wh l1 the V lumc f th proloculu decrea es, the 
nun1} r r i 1n in r a ' ~ . Speci111cn · of the n1icrospheri generation, a 
111 nli n d aboY h w nun1 rou pin ~ . 

A l l in l I ut alr ad the farming of the pine i due to the canal 
.' t in, whi h o-r w~ n1or on1pl _ ' h n the prolo ulus become maller. 

Thi fac l is un 1 uol lly the r ult f th ha1 of th first coil of chambers, a 
j n 111 sl a s xan1in d a radialing anal run from the umbilical one between 

a h lw r thr ha1nb r f th co il . Thi rule is al o main-
tain d in th ld r h ll thal wh n in lnler coil mor than two or three 
hain r ar u i pin ~ a n \\ spin i intercallated . 

'I'hu jndividua] with rigi11ally four pine n1ay attain ev n ix pin in the 
nd. In Lhi \Va. r th y sugg ~ t to l individual with a r lativel mall prolo­
ulu · h w v r th y al way .... ho\Y a laro· on . In thi one n ver can tell 

by th p t f the .J1 11 if th individual i r ally an individual ' ith a 
~ n all I r nly a s an cl ar th qu tion . Ordinarily ho-\ e er 

er in s i~ an in I x t th largen ~~ of the prolo ulu , a i 
~h wn a v . Y L Lh . in1n1b "'l' f th pin i a variable on a i ho' n now; 
thi i al h wn l y th variahilily of th pine in general, a the variabilil\ 
h w alwa. · a urv with a $ingle t p whil th lia111 l r of the proloculu 

in 1 1' ra1ninif .ra show ~ a curv \Yith at 1 a~ L l wo top a i made 
by TJ .- (193 ) . 

n lu lin:-i w n1ay ay that lh n u1nber f pine , d alt with by con id -
rinn· the n1l -r hap f sh n ~ , h \Y2 norn1al Yariability· wh n con id r d in 

li Ils, th nun1 r f pri1n nlial .... 1 in , th s \Yhi h ar built up b. th fir t 
il~ f ha1nb r~. inYariably is nn et l with th e lian ter of the prolo ulu · 

thi nun1b r n ust b r i:::;n l y th an1 rul a thi dian1 ter howino- a 
urY " -ith d ul l t I . ut. a ~ ndary .:pine ... a r d Y lop d in later oil , 

this hY -t I e l c..: urY is v r2T wn y lh n nnal Yariability. 
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In this wa ' 
Only th primordial 

ha e to di tingui h prim rdial 111 and ndary on . 
p1n how in th ir nun1b r ti n ' i Lh th diam t r 

of the proloculu . 
In r pect to thi re ul t 

down, and the proloculu m 
data were obtained : 

35 p im n f d iff r n t f rm 
a ur d at paraffin - r paration . 

Diameter of prolo ulu in p. : 
~0-30 30-50 50-63 63-75 75-87 87-100 

Individuals 
2 1 8 5 4 

So w find v hen we mea ure the diameter of 
two top , ju t as was obtained by Co IJN and my 
cler d a typical A1 and A2-generation , v hil th 
loculu of about 25 p. are typically mi ro ph ri 

Most of the typical individual of A2 -f rm ar 
Tho of the A1 -f onn bear ix or e 
some of the e individuals with mor 
having only four pine with the fir t 

th 
lf. 

tw 

thr 
But 

additional one . Thi ariation, clue to out r 
amount of chall in the ' ater, i th au f a 

100-111-

6 

r f 
a I 

on con ider the numb r of spine in h ll whi h ar 11 l gr 
I hav already mentioned the e fa l in n1 nt n th 

I now have confirmed thi statem nt. 
The micro pheric pecimen how th 

mostly are arown too·eth r to a mor r 1 0 0 

As in n10 t Foraminif ra th nli ro ph ri rn1 
characteristics, one would b inclin d to on id r th 
characteristic ones of the pecie . 

\V r OTOUil 

The foll ' in 

112-11 

ur ' ilh 
a b 
l witl r -

ur - ln d. 
p inl l 

l 

'h n 

in 1926 · 

v hi h 
h ll. 

primiti 
th l 

Many cases can be shown, in whi h Foraminif ra ho a hio·h n bilil. r 

as to the development of chalk-n1aterial, p ially in th f rming of pin 
pillar . The individual of a specie , found in bra J i h wat r ( . o· . th 
Zuiderzee) shovv a ver poor kel -ton compared \vith th f th p n an. 
Even the measure of the shells are 1 

In some of the excavations in th « J k rdal » in outh Limburg all p i­
men found of Orbitoides faujasi a v ll a of Baculogypsina calcitrapoide ar 
small, and the dev lopment of condar halk-mat rial i ry poor. I m n-
tioned the fact already, that in thi lev 1 th number of . pin in the latt r 
i from 3 to 5 only. In other localiti of outh Limburo· hov r th 
of the Foraminifera are much larger, th cl elopment f chal1-mat rial i. 
abundant. The e fa t prove, that th halk-mat rial f th fo il p i 
too i a function of the urrounding rath r than of th p ific factor of th 
species. 
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Jn all 1 alili in \ hi h the d lopment of cundar hall i obviou 
b id th n rm 1 hap d p im n f rm o ur, often in abundanc , in which 
Lh - un ry hall -mal rial ha au d the f rming f a fringe of chalk roun l 
th h ll, u ch a L g1 ri e to hell whi h la l all app arance f spine 
wli n tu li d fr m ut i c . All tran ili n Lo th normal h 11 an b found, 
1 ut I did n t a count for th abn rmal hapecl hell in n1 ariation cheme . . 

O\ , ho\ v r, I ha t d al \ ith them. 
In th material from l\t[a • Lrich L, H ul n1, B m 1 n, -tc . , in whi h 739 nor­

mal in ·1i i lual ' r e found up, 167 pccin1 n w r found, in \ hich th pin s 
r p eriph r of th h ell how cl the tendenc to m It together, but 

r difficult to con id r them a nonnal or abnormal individuals. 
int rn1ediate individuals there o curred in the sam n1aterial al o 

irr1 n , in ' hich th pin ' ith the peripher of th hell \ r melted 
r in n1 r r le regular! shaped fringe . The specimens are l nown 

in lil raLur a iderolit es denticulatus Dou lLLE (1906) in rP-. pect to the . pin al 
individual (167) and a . iderolites lcevigata LA 'lARCK (86). In my paper 
(1926) I b li ve I, that iderolites lcevigata belong d to the ame p c1 a 

al anna al itrapoides. I no' am inclined, to thinl , that S . denticulatus 
b l ng Lo the . am spec1 too. I Ludicd numer u specie in tions of 
lh abn rmal f nn , but the inn r sLru Lure of th hamber wa quite the 
am a that in Calcarina calcitrapoides . Onl ., the d velopn1ent of the ecun-

dary chall -mat rial wa mor abundant, givino· r i e to the fringe . The canals 
f Lhe pin e and Lh o e b b : n th later coil f chainb rs are more abundantly 

cl lop d, and. th canal pride n1or broad.I Lhan in the n rmal form . But 
th nal 0·1 e n Lo Lh d cloprnent of the ecundary chall , and in rthis 
way th latter gr ' up to a in °-le frin o· . Th nly difference between 
Ba ulogyp ina al itrapoides and S. lcevigata and S. denticulata thu i found 
in th cl loprnr·nt f th unclary hall -material. umerous spine are 
add l t Lh prin1 nlial , v hi h, in th - round specimen , amount mostl. 
L L f ur r fi A th u11clar. chalk i ubdu d to the urrounding of 
Lh h ll, a th urr unding how in the material of l\!Iae tricht, that 
ir uni , Lan ' w r fa urabl (in Lhc lo a lit of the .Tel erclal these outgro\ n 

indi iduul n1parat.i ely rare) it i ob iou , that we are her d aling 
' ilh a ari noL in Lhe 1-a L 'iLh a c.listin l p ci . So I hav no r a on to 
all r m I ini n, given in 1926, that the utgro\· n pecim n belong to the 
. an1 a the normal on e. . l n bi log on never reat s nev specie 
f r an ti of th norn1al n , a. in I his ase one would rai e .Tordanont L 
Lh 1 of pec1e . 

The proloculu alwa i. globular, and i foll w cl by anoth r chamber, 
n1 r or 1 s triangular in hapc . - n fr n1 th umbili al icle of the hell . A 
coil of 10 to 12 chan1ber f llo\ th too, r gularl r pla cl one after the other. 
ln thi fir t il th chamb r in r a but lightl in iz . Thi coil i epa­
rated fron1 Lh n xL han1b r by on of th pinal canal bundle , and no' the 
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FIG. 16. - Baculogypsi1ui calcilrapoide (LA 1ARCK) . 

A : well developed pecirnen of calcilrapoides variety, with 4 pine ; B : ection, ho\ ing 
megalospheric proloculus. x 16,5. - C : pooel developed pecimen of l.cevigata vari ty, 
from locality Bernelen, rnegalosphere, whole hell; D : e tion, ho\\ ing four fan-lil< 
spines. x 13,5. - E: megalo pheric pecimen of lrev'i.gata type whole hell· F: ection, 
shO\ving 4 primordial spine . x 13,5. - G, H, J : micro pheric individual · G : hell; 
H : section, showing primordial and secundary pines. x 13 ,5. - J : decal ified centre of 
shell, howing proloculus, first coils of h ambers and the canal ' ith the ecundary 

foramina of the chambers opening into the umbilical canal- piral. x 160. 

35 
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chamb r b come more irregularl. haped. They are higher, seen from the 
umbili al id , they how the tendency to become triangular or even square in 
section . Thi fa t i du to the neighbourhood of a ·well-developed spine, at 
the sides of which the chambers are leaning. 

Th first coil mo tly how a light conical outgrowth but in many cases 
th spiral is totall flat. Thi i. due to the outgrowth of overlapping sid es of 
the chamb r , becoming fir tly triangular in shape when seen in a transverse 
section . In larger chambers of the later formed coils the spines divide the 
chamber in two flanges, but it was hown in paraffine-preparations that often 
th pin runs straight through the chamber, the chamber being normally built 
b for and behind the spine . 

As I have already pointed out in my Siboga-reports, and once again in my 
pap r « The Foraminifera of lhe l\1alay A rchipelago >> (1933), I call large ope­
ning. b twe n two adjacent chambers « foramina »; the smaller openings in 
the walls of the chambers I called « pores » . I now will distinguish a third 
form of op nings in the chan1berwalls, e.g . those, which communicate directly 
with th canal sy t m. In 1932 I de cribed in n1y paper « Die Foraniiniferen­
fauna der Animontatura » on page 132 the several ways, in which the chambers 
may communicate with the umbilical canal system. Chambers may not only 
communi ate with the two adjacent chambers, but also with the canal systenl. 
The e openings into the canal system are single in Pulvinulina . I called these 
openings « ventral foramina », and I believe, that I n1ust insist to this name; 
th e op nings ar undoubtedly formed in the ancestors of the groups in which 
th y are found by forming a slid ge-like foramen, and afterwards splitting this 
foramen in two part , the one debouching into the next chamber, the other 
primitive!. into the umbilical hole or at the ventral side of the shell (e .g . in 
Cymbalopora and in Streb lus). When afterward in the descendants of the 
primitiv forms an umbili al canal system was formed, they debouche in this 
y t m too. 

Prin1itiv f rms, such as Rotalia, show mostly a single ventral foramen in 
a h hamb r, but in higher developed species more of then1 can be found. 

This is th case in Calcarina and in Baculogypsina, and more than one ventral 
foram n i al o found in our species h ere . They often grow out into a shape 
whi h uld be called sipho . 

Th peripheral wall of the chamber is perforated by very coarse pores; they 
gi - ri to stout short canals in the walls , opening with a somewhat broader 
m uth into the outer world . But \Vh en the chamber is covered by a chan1ber 

f a follovving coil, they open into the canal systen1, running between the two 
wall of these two coils. These canals run between the \Valls of the next coil 
into the outer ·world, or they commun icate with the ventral foramina of the 
chambers of the next oil. In this \vay we may reconstruct the growing of ne\v 
chambers. Fir tly the protoplasm is streaming from the chamber into the 
open by m ans of the coarse pore ; when the wall is thickened from without, 
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canals are saved, into which the coar e pore ar op nino·. ft rwards, when 
a new chamber is formed, this chamber is furni h d ' ith protopla m by mean 
of the canals, in which the pore ' ere openinrr. Th anal form the ventral 
foramina of the shell, broadening towards th n ' han1b r. In many ction 
I could find the several stages of the proc ju t mentioned. 

But, in the case that in reality the chamber of later coils are forn1 b 
the canal system, in which the pores of former chambers are openinrr it will 
be very clear, that the debouching of big canals at the surface of th h ll ma 
also give raise to the building of new, irregular chambers, not in · f nn d 
in the normal spiral. I have already described this phenom n n wh n d lin g 
with Calcarina spengleri in my first part of the Siboga-r p rt. In quit th 
same way in our fossil species in outgrown specimen th h m r n1a, l 
found, distributed not only on the surface of the h ll but al n th I in , . 
These chambers are always comparatively small, irr rrularl hap n r v r-
lapping, quite as I could describe them in Baculogyp ina tetra .. dra. 

The third and fourth chamber of the initial oil form th fir t v ntr 1 
foramina, thus giving rise to the fir t umbili al canal . Th y ar f rn1 d n t 
only on the ventral side of the shell but, though not o abun ntly n th 
dorsal side too. They g ive rise to an irr gular piral anal a I rib d 
it e .g . in Calcarina. From this fir t spiral thin canal-bundl run b t\ n a h 
set of two or three chambers of the initial coil toward the p riph r r 

shell, thus giving rise to the anastomising and ri hly d lop d t m f the 
spines. Between the walls of the chamber anal ar runnino· irr gularly 
towards the periphery too, often giving ri e to th bundles of canal of e un­
dary spines. In the spines one may distinguish a entral ana tomo ing bun le 
of canals, from which at regular intervals broadening canal ar runninrr id -
ways to the surf ace of the spine . At the end of a pin the central anal p .n 
into the outer world too . In outgrown shells the canal , op ninrr at th id 
of the spine, give rise to irregular chambers. The e chamb r how v r r 
form layers of chambers, they always are situated into a ingle la r, o nng 
the surface, especially at the base of the spine and on the marrrin of th h 11 
too. 

In some forms, formerly described by authors as Siderolites lmvigata th 
canal system of the spines is flattened, spreading out van-like alonrr the maro·in 
of the shell, thus fanning irregular spines or even a fringe. 

No marginal-cord system whatever could be traced . 

Especially in the umbilical region pillars of ma sive chalk are dev lop cl, 
running between the canals and between the overlapping ends of the chamb r , 
straight to the surface of the shell. Their end project on the surface, forming 
little white knobs of chalk. Between the e knob one may ob erve the opening 
of the canals and the coarse pores of the chambers a well. In the neighbour­
hood of the openings of canals often some coarse chalk material i built, thu 
making the surface rather rough. 
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FIG. 17. - Baculogypsina calcitrapoides {LAMARCK). 
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SYSTEMATICAL ANALYSIS : 

Rough coarse pores are alway very chara t ri ti . A w ha e h re to 
deal ·with a real rotalide species, ' hich form of th Rotaliince ho' also coar 
pores ? Coarse pores are only found in tho e Rotaliince, which I gather d in 
the sub-family of the Orbitorotalinince in my paper on the :Malay Foraminif r 
(1933, p. 125) . In primitive form uch as Truncatulina, the hell m tl i 

of the conical shape. But here too 01ne "pecies show the outoTo\ th f r-
lapping chambers, thus the piral of chambers becoming some\ hat fl Lt n 
e .g . in Truncatulina prcecincta (KARRER), as I de cribed it in th la t n1 nti n 
paper. . 

So the-species fron1 l\1aestricht indoubtedly i to b grou1 d int th 
taliinince. 

In this group I also placed the group of th Tinoporinince 
Calcarinince . A.s the Tinoporinince show mo tl r p ially in m 
specimens, the raspberry type of embryoni aparatu and a th 
canal system, the species must be oTouped \Vithin the Cal arinince. 

rbit r -

f th 
ph ri 
k an. 

The Calcarinince show a well-developed anal y t m, an umbili al 
with which the chambers are connected b ventral foramina. Th fir t 
of rotaline chambers form a flat spiral, the un1bilicu only in · f rn at the 
ventral side of the shell . Pores of the chambers often enclin~; in h rt n 1 
in the genus Calcarina. Spines well-developed ha ing al o a anal ~y tern. 
Outgrown shells of Calcarina often sho\¥ wild-growing hamb r , not gr atly 
differing fron1 that of the species from Mae tricht; only in th latt r it i om what 
n1ore developed than e.g. in Calcarina rnayori , ' hi h , p ie I d rib d in 
my Siboga-report (1927). The species Baculogypsina tetraedra, which ' a lat -r 
wrongly called (see my paper on the Malay Archipelago, 1933, p. 128) by YABE 

Baculogypsinoides spinosus, shows a fir t piral which i uttermo t th 
in our fossil species, being flattened -like ·a Iumn1ulide hell. But lat r 

EXPLANATIO~ OF FIGURE 17. 

A : transverse section through megalospheric individual of normal type with 4 spines, but section 
between the spines. The pillars are clearly shown. x 20. - B : section through spines of normal 
megalospheric specimen with 4 spines. - C : canal system in spine, decalcified. - D : transvers 
section, decalcified, of megalospheric specimen of lceviga.ta-type. x 20. - E : decalcified megalo­
spheric specimen with 5 spines, showing the canal system. x20. A spirally arranged umbilical 
canal runs along the chamber coi ls. From this spiral canal-bundles run through the spines, being 
off-springs from the spiral canals. The pores of these chambers open into a net of canals from 
which canals run towards the umbilical side of chambers of the next coils; between the chamb r 
interseptal canals run towards the periphery, mingling up with those of spines, or those in ' hich 
pores are debouching. - F : fir t coil of chambers, showing secundary foramina of chamb r 
developing the first coils of umbilical canal. x 120. - G : first sets of chambers of micro ph ric 
individual with canal system. x 120. - H : u:qibilical canal sy tern, ventral side from megalo­
spheric specimen with 3 spines. - J : idem, from megalospheric specimen \\ ith 6 spin . x 120. -
K : view into the whorls of chambers at the dorsal side, from within; early coil remov d. Th 
dorsal umbilical canal system is shown. Individual with 4 spines. x 20. - M-0 , figure hO'\\ ing 
how chambers, pores and canals are connected; 1: pores open into secundary foramina of cham­
bers; N : pores open into interseptal canals; 0 : inter eptal canals running into chamber · the e 
chambers are always wild growing ones. x 120. - P: wild growing, typical baculog p ine cham­
bers, on the surface of a spine of large typical specimen. These chambers are formed by the anal 
system of the spine, as the figure clearly shows. x 120. - R: wild growing, typical baculog psine 
chambers on the fringes of a round lcevigata specimen. Transverse section. The building of these 

chambers is quite th e same as that on the spines of the specimens of the normal type. x 120. 
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chambers grow wildly, just as is the case in the last formed chambers of our 
species . The spines are well-developed, the pillars are never to be mentioned 
as a generic characteristic, being always very variably placed, only filling up 
the spaces between the canal system and the chambers . 

So it will be obvious that the species, with ·which we are now dealing, is 
a species which in some respects, e.g . the many regularly coiled chambers, 
the overlapping of the chambers, could be placed in the genus Calcarina; but 
the largely developed canal system on both sides of the shell, the flat spiral of 
the first coils and the forming of wild-growing chambers in connection with the 
canal system, point to Baculogypsina. 

in the genus Siderolites mostly is connected ·with the Nummulitidce, as I 
have p inted out, and as a marginal cord system is lacking totally, and as the 
g nu Siderolites is not defined clearly by the first author, I believe it to be 
efficient to discard this generic name in this case; it will be a matter of 
arbitrariness, whether to call it Calcarina or Baculogypsina. It is a link bet,veen 
both genera, as is pointed out . 

As, ho,vever, the central coils of chambers in Baculogypsina and in the 
species we are dealing with, show both the flat spiral type, I am inclined to 
call it a real Baculogypsina. Both genera are, it ·will be clear now, very much 
allied, so that it would be possible to call all types of both Calcarina. 

The flattened types of the species, called by authors Siderolites denticulata 
and Siderolites lcevigata are, in the best case, only variaties of the species, as 
all intermediate types can be found in a single locality and as the inner structure 
i only gradually differing in the development of secundary chalk material. 

I must once more point out that these conclusions could only be drawn 
with the aid of a minutious study of the inner structure by n1eans of the paraf­
fine method. 

I have here to mention the statistical investigation on Baculogypsina calci­
trapoides by A. J. CosIJN (On the phylogeny of the embryonic apparatus of so1ne 
Foraniinifera, Leidsche G ol. Meded . , Vol. XIII, 1942, tab. II, p. 63). Thi· 
auth r m a ur d th proloculus of 46 specimens from a sample, having an 
a rag of radius of 47,51 p., those from another sample possessing a radius of 
av raa 39 2 p.. H concludes, that in the currence of time the proloculus of 
Baculogyp ina must have decreased. In the light of our recent investigations 
we mu t onsider this conclusion as premature, as CosIJN does not mention the 
n mb r of spines of the specimens of the two samples. It is possible, that 
in th fir t mentioned sample accidentally more specimens with four spines have 
been gathered, in the second mentioned in the contrary there may have been 
more individuals with more than four spines. Moreover the difference between 
the measured radii of the proloculus is explainable without any difference of time. 
This explanation may be appropriate too on other statistic data collected by 
CosuN in his paper. 
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Allo1norphina tri o·ona (RE ) . 

Thi - pecie i rath r c 111n1011 in lh ~ [a Lri htian hall . It how all 
the hara t ri tic of the pecies . Th ' all ar n1 1.h and ompara tiv I r 

thin. I ob .. rvecl onl n1 gal ~ph ri p in n , Lh prolo ulus ha inl'°'· a 
diam Ler of about 110 [J-· Th l\ o la L-forn1cd han1b r only ar i i l fr 111 

the outside. 

i~ IG. 1 . - Allom orphln i trlgonn (RE ) . 

A : hell, ide-vi w ; B : apert11ral fa ; 
through i roloculu ; E-H : f ur u iv 

ana ngern nt of ·hamb r . 

The pe ie ha been labell cl b ral in 
I ould not see any cliff r n 1 eL-w' 11 A . l'eta 

Peneroplis senoniensi. n . , p 

ti on 
u s, ·h wir g 

r a. A. r eta a 

_. trig na. 

Tn th' . econd part of in Siboga-r p rt (1930 PP- 137-143) I ga · n 
exhau Li e account on the re ent pe i Penero1 li I ertu u F n KAL . J am 
to Lhe conclu ion , that the aperture of th la. t hamb r n t f rn1 a g n n 
or v n a specifi characteri tic . In f rm with Iara r pr 1 r lu r 
n1ay be im.ple, and in form with 111aller pr lo ulun1 f Lh am' Lh 
aperlure may be more or I . complex . 

The nun1b r of han1ber qually i of no u e a in f rm ' ilh larg 
proloculus thi number i. r lativ I mall in form ' ith . mall r pr I tlu 
the nu1nber of chan1ber of the la t form d oil i r lati 1 high. 

Peneroplis in thi wa be om a r ri bl '- p a l hown in Lh 
pap r on thi matt r b ., D1 EYER, Wr JTER and my If. 

To erect a ne·w g nus on a poor mat rial -vv uld m om ' hat pr n1alur . 
It ' ill be very po ibl , that thi new p ie , Pener plis senoniensis, ' ill b 
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n thin o· 1 Peneropli pertusus. nl 10 i11di i lual ,. r found in 
th a u lucl ' anu all . h w cl to b of a ingle m galo-
pheri · n rali n v ith ulu of ab ut 56 [J- Ham ter . 

In th a , th t th 1 v i h ' n b lat r in tig-a tor- to b' nothin g 
1 than Pener pli pertu us, thi. f th pr 1 ulu bel no· to th 

f rm ' ith m 11 r a 1 ph ri v hi h i , a I ha pointed out 
in my iboga-pap r a n pti n , th A2-f orm. 

But thi A:?-f rm in Pener plis pertu us alwa. hov , a com pl x apertur , 
whil tl i-f rn: i tha 'ith im.pl ap"rtur . Th n -v . peci , with mall 
n1 o·al h ri proloculu ho' ever ho"\ . in ariabl in the 10 specimen . 

I· 1G. I D. - P ene rovus senonien ·i · n. ~p . 

. , , : ev ral h II ; D, E : ap rtural faces; F : tran verse 
section; H : l ngitudinal sect.ion. x 40. - G : longituclinal sec tion 

of fir t chambers. x 240. 

b $ rv 'd , an a1 rlu r 
d t 

u 

f lit ' irnpl ' f 'ature. It i , therefore, that 1 wa in ome 
a l a n w ~pe i . , a , in a11 ea , lh o-enu Pener plis ' a 
r cl ubtf ull kno' n from th e Greta eou s. 

im n of 1 . senoniensis mea. urcd 0,875 mn1 in uian1 t r, 
m f lh rn ar mall r , the mall t cJia1n t r 0 5 n1n1 . The 1lumber of 
th han1 f th la t coil i , er larg in n1pari on ,. ith Peneroplis 
p du ii . F r th large · t n un1b r lher L 1 ' hil that in P. senonien is 
va n fr m 18 to 24. In n1 t 'P in1 n th han1b r · of th la t oil o erlap 
th ( the J rn1 r, 1 a in °· fr e a ' iu umbilu u . Th ap rture of the la t 
hamb r i an oval p nino· in th v ntral part f th chamb rwall. In ome 
a e the apertur h w th t nden to b on1 trian o·ular in hape. 

Th fir t hamb r i that f t pi al Peneroplis, a r und han1b r pro id cl 
with a thin n l . Th hamber on1n1uni at ' ith ach o ther b m an of 
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a for amen at the umbili al . icle of th 
fonned, th y in r a e but lio-htl in 
umbilicu on both id th hamh r 

hamber are thicl , tho 
pertu,sus in the A 1 -form. 

hamb r . ~ ur il 
iz . Th h 11 i flat 
f rn fl L piral. 
il. t ju t a in th 
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f han1b r ~ ar 
,, ith a unk n 

all b 1' n th 
a of Pen ,. pli. 

1o micro pheri pecin1 n ' a btain l, that th -r tion f thi i ' -

. pecie mu t be regarded with . om doubt. Tran er ction cl n t h w th 
thick umbilical secundar. halk n1as e., as are found in the A2 -f rn1 f P n >r 1 li. 
pertusus. The un1bili u hov thin ' all. . Her e too po,. ibly Ii . l hara -
t ri tic o f thi nev pec1 s . 

SnoRT CHARACTERISTIC OF THE . PECIE Peneropli n n1 n 1 

Rare in the enonian of :Mae tri ht and urr un inr-·· · r u1 l. 
. ' ith somewhat protruding chambe1wall., han1b r . rnun r l- . il cl. 
overlapping a parL f the former coil at b Lh id il plani ir rlur 
an o al or omevvhat triangular op nin g at th umbili al parL f th fr nL "all 
on the la. t hamber. l\!Iargin round cl. n1bili u n b th i l . . 
ber of n1egalo ph ri form ab ut 56 ~ diam t r, pr i d wilh n -r. 
In fullgrown p in1 n vvith a diam -ter f ab ut 0 975 n1n1_, Lh num r f 
chan1ber of the last oil r a hcs up to 24. 

Thi specie \•Va err neously m n Lionel b V r . EJ ( r aluurhi t. M an bla], 
Vol. 26, 1937, p. 8), a « Operculina p c . in 1 t. ». 

Orbitoides faujasi DEFRA 

In my publication on the Foraminif ra f th f Lim 
historisch lYiaandblad , 1926, n ° 4, pp. 38-42) I cl alt r mark 
In the san1 - periocli al (1926, n ° 7, pp. 79-80) I ga n ad liti nal n 

latter . 

tuur­
p Cl . . 

n th 

In the meanti1ne e ral authors hav publi. h cl 
to be th - san1e p -cies, though in man.. a. e fron1 

11 'hat th L-li 
er. cliff r nl I aliLi . , 

and Lhe do not agr e v ith m i i n , ahont th p 

As it i. alway possible that th' iew f an author i ' r 
dealing v ilh a son1e' hat r stricLed inaterial I v a bliged t 
again and to lool v r a n e' niat rial in r p et of th vi w 

in Lhe ubject. 

no·, ·1n 
. Lud th 

f Lh r aulh 

ScHTJF ~ MA, wh . tudi -cl mat rial from the H r ian l 1 of th ·am r g1 n , 
found in hi. material four di tin t . pe i [E. IIIJF r , F raminif ra from tli 
Hervian ( ampanian) of. outh -rn Li1 burg; Th i L id n, 1946]. In Lhi th i 
all the lit ratur b twe n 1926 an l no\Y al ha b n analy d. 
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I . Lu i d a v ry laro·e -mat rial, belonging to the « Musee d'Histoire 
N tur lle B IO'iq » . Th total numb r f indi iduals tudied amounted to 
about 1500. 

c rding t nL MBERGER (Premiere note sur les Orbitoides; Bull. de la 
. d Ge 1. d Fran 'ri , I, pp. 459-467, pl. VII-IX, 1901) in Maestricht 

at I a t t diff r nt cur, Orbitoides apiculata ScHL MBERGER and 
Orbitoides 1ninor CHL MBER ER. Lat r authors have added some complexity 

by reating a different genus Lepidorbitoides, whereas the 
now i all d Lepidorbitoides minor (ScHL MBERGER) . 

'JIIJF M di tingui he in his Hervian material four species, viz. Orbitoides 
1 e ia (o' RCIIIAC) , Orbitoides apiculata ScHL MBERGER, Lepidorbitoides niinor 
( 11 .L MB · R ER) and Lepidorbitoides socialis (LEYMERIE) . Mentioning my 
figur from my publication of 1926 h e concludes : « The drawings HoFKER has 
o'i v n ar not atisfying. So according to plate I, p. 39, in my opinion we 
an altribut the fig. 7, 8 and 10 to the pecies Orbitoides 1nedia, fig. 1 and 2 

t Lepid rbitoides 1ninor and fig. 3-6 and 9 to Orbitoides apiculata » . Though I 
m nti n d on p. 42 of that publi ation, fio·. 9 is a section from the individual, 
figur d. n fig. 7, y t th fig. 7 i contributed by ScnIJFSMA to 0. media, v hile 
h b Ii fig. 9 to belong to 0. apiculata. Both figures however are demons­
tr tino· ah rrant p imens, b longing to the « Doppelindividuen », described 
by Rn MBLER; in thi way w never can expect them to bear the typical charac­
t ri tic f the sp ci ! ev rthel s Scc-nJFSMA (and also other modern authors) 

r ry rtain in their declarations about the typical characteristics of the 
f ur b f r n entione l p ! 

In m additional not , al o mention d by ScHIJFSMA, I pointed out already~ 
that UL MBERGER mu t ha been erroniou in his determination of Limburgian 
F raminif ra. I ma add novv to this i w the fact, that he studied material 
n t nly cl -riving from 1\1a tri ht, but al o from other, french and italian , 
I liLi it i 1 probable, that his « species » may be different fro1n 
tl uring in th nonian chalk. ScnIJFSMA declare , that the species, 
f und y him in th H r ian level, are very common in the Senonian one. 

p ially L. niin r, and 0. apiculata. He also notes, that ScHLu 'lBERGER 
l rib l L. o ialis, but that hi pl. VI, fig. 6 is in fact an 0. apiculata and 
n tL. ocialis! 

11 th facts lead to the sugge tion, that a very great confusion is reigning 
in thi matter, and so I d cided to tudy th Orbitoid , occuring in the Maes­
tri htian Senonian once again. 

Fir tly I tried to di tingui h in my material, d riving from the Mount 
t. Pi ter, Canne, i h n Gron veld , B mel n, Keer, Geulhem and collected 

by several wellknown old r author a BosQUET, YST, UBAGHS and F. HERDEREN, 
the four mention d « species » . 
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I ba ed m inve ti 0 ·ation on lhc n w c1 cripli n 0·1vcn by CHTJF IA, a, 
onclu ion : th four 

cripli n . I mad lh 
these ar ery clear . Bul I came to a v ry cl pr 
specie are hardl di ~ tingui hable b mean f th d 
following list of the charac ler 

Embryoni c appara­
tus rn ga lospheric. 

0. media. 

Oval, in four parts. 

Embryonic appara- mall chamber, later 
tus rni crospheric. chamber more or 

le r gular, gradual­
ly increasing. 

Surface. 

Outline. 

Equatorial 
bers. 

cham-

mall ribs from cen­
tre ramifying to peri­
phery. mall knobs. 

Circular, disciform, 
bicon v x, thickness 
abo ut 1/3 of diam eter. 

Cres ent-shaped cir­
cumferences. Each 
new clrnmber of a 
cycle is situated just 
above the pace be­
tween t\\'O chamber­
lets of the former 
row. Two or three 
lateral pores. Hori­
zontally subdivided? 

La!era l cl1arnbers. Very flatten ed . 

Pillar . 

I Di ameter. 

From periphery to 
centre condense in 
c;uch a way that the 
lateral ·l1 ambers al­
most cl isappear. 

10-50 (?) mm. 

L. minor. 

Globular proluculus, 
followed by circular 
chamber, both \\·ith 
thi ck \\'all around. 

O\'er d with num er­
ou pustules which 
ar regu larl y di per­

ecl over the en tire 
surface. 

Circular, cli sco itlal, 
thi cl\e n cl in th e cen­
tre, at both i le· 
(biconvex) . 

Iuch mall r than in 
apiculala; th ey keep 
1he ame height. 

L. socialls. 

mall spherical pro-
lo ·ulu , half ur-
rouncled by nd 
chamber, bi ger, ur­
rouncle l bot! b r thi k 
perforated wa II. 

Both Sid ov r cl 
with pustul , hardly 
di tingui habl fr· m 
L. minor. 

Cir ular, di coidal, 
slightly oni al in th 

ntre. 

Arranged in 
cycli. 

many 

0. apic11/uta. 

Thick \\'all ar und. 
4 part.. 3 hnmb 1" 
in tnm ,. rs' cti n. 

11'1' gular, fr qu ntly 
ornarn nt d with 1 n­
ga t d a 1 cl v rm i f rrn 

ranulation with ir­
r gular tar on th 
apex. 

Cir ular, di oi !al, 
plan con v x, with pr -
je ting knob on th 
convex sid . 

Oivid d toward 
ir u111f r nc , 

li1 . . uh as in 
media. ubdivid cl a. 
tl1ey r ach th sur­
face, but thi ann t 
alway be observ d. 

Very num erous. flat- Very fl att ned. Regu- Very num rous ancl 
tenecl. larly Huated above flatt en d. 

each other and some-

umerous in th e 
whole tran verse sec­
tion. Th ey cause the 
pu tules on the sur­
face . 

5-G mm. 

what high er than in 
minor. 

10-16 mm. 

P-'umerous pillars, 
which m t ach 
other in l1 centre, 
forming a compact 
mass. 

10 mm. 



46 .T. II FKE 

~ 
~ 

p 

N F R i\IJ TIFER 

~ 
c 

~ 
L 

I · 

FIG. 20. - Or/Jiloicl es fa11ja ·i ( DEFRANCE). 

tion, 1 n - h ape with kn b. x ,7. - B : mbryonic apparatus decalcifi d. x27. -
~. h nrnti tion , addle- h ape. x2,7. - D , E, H: mhr onic apparatu from differ nt si l . x27. 

h mati c se Lion , 1 n - hap . x · ,7. -- r: embry ni apparatu de al ifi l. x27. - J\ : decal ­
ifi cl tion through tl1 incliviclual F , 1; 11 wing v ntral lateral ·liarnbers (above) ancl dorsal 
n (b low) . x27. - .J : Li n through th marginal h ambers of mi ro pheri form , tang ntial, 
ho\ ing above th 1uat rial l ay r, b l w orne ntral lateral hamberl t . x 7. - L- addle­
h ap d in Hvidual; L: Ii n. x 9 ,7; M: marginal end r tion, howing th poorly d v lop d 

clor al hamb rl t . x 13,5 · N : ntral part r tion. x 13,5· 0 : mbryoni apparatu , e tion. x 27. 
_ P, H: oni al in lividual '' ithout r al lrn b; P : ti n . x ,7; R: e tion, howing larg I deve-
lop d v ntrnl i I . x L3,5. - : s tion 1ln011gl1 mi ro ph eri form, howi ng differ nc b tween 
tor al and v 11 trn l ·hu111b l"l I and t11 e i1T gu lar urrnng rn ent of th quat rial hamb r . x 13,5. 
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Con idering thi li t of chara t r of th f 
from Mae tricht, one ea il find that th m 
i surrounded by a thick wall (a i th 
nifera) , but that the apparatu f niedia an 
' hile that of minor and sociali i di i d in 1' p rt . 

47 

f r it ide 
in all p i 

f F rami­
f ur part 

Micro pheric form ha b n f und in apiculata and 1nedia (a r li1 
to CHL MBERGER and Do VILLE, but fro1 quite diff r nt localili , an in rn dia 
in a size of about 50 mm, v hich larg sp imen hav nev r b n f un il Ll 
Maestrichtian chall ) . o micro pheric p imen are known fr m tl « )) 

niinor and socialis. J ha e pointed out alread in m a 

specie hould not be tabli hed onl on megalo ph n 

onl how a part of the featur , belonaing to th 
mind, one has to di card tho e two pecie 1ninor and 

B ru · lhi 111 

The surface-characters of niedia ar m hat 
« sillon », the irregular pores on the urfa t ·. fr n1 th t 
( e th de cription b c 1uJF MA) do n t r f r to an p f L 
ar ver remarkable f atur , of Orn.phalo y !us rna ,. poni (L 

fr quent larger Foramif erum f Ma tri hl. Th ld r tbr ' n 
logeth r the e two p i , an ven the m nti nino· 
that often the pecimen plit into two h 1 , i a t 
trema. I never ohs rved any « rib on th urfa 
tricht. Only the apical knob, formed b a tar f protru in · 

m 
ill r in api 
urfa i is worth mentioning a a hara t ri ti , a in all f rm th 

more or le in a very ar ing mann -r, b r pu lul , al f rm 
of the pillar 

Th outline i di coidal in media and in minor, pr babl al o in 
Only in apiculata th hell i plan-con , with proj cting knob. 

The equatorial chamber are « ubdi i ' r la ir nf '1 n » i 
lata, but thi. phenomenon annot alwa be ob rved · in 1nin 1· th 
mall r than in apiculata, and do not v iden to' ard th llin 

in apiculata. That they are arranged in man li a 
ma al o be reported f r th other p ci . Th d 
the hape of the e chamb r for the ·peci media i al 
specie . In 1nedia it wa ob er ed, that th later 
subdivide . Thi may have been the ea e in th mi r ph ri 
th material of cnL 'IBERG ER; but thi wa ob iou 1 

a i u­
u h 

d 

The lateral chamber cannot b u d a 
uperfi ially de rib d in the publication , e en in 

now. The are, in all four peci , mu h flatt ned, 

r v r 
m ov n on a I kn ' 
m v hat Iara r in so iali . 

The pillar form a ompact ma in th ntr 
richly di tributed in 1nedia, in uch a v a , that th 
disappear . 

f ap i ulata and ar r 
lat ral hamb r alm t 
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Th cJia f 1nedia, api ulata and of socialis are nearly the ame; no 
tati ti· al in tio· Li n ha Lated Lheir averao-e diameter. Only that of minor 

is rnu h mall •r , a il i aid Lo be 5-6 mm. 
Wh n Lud ing the mat rial at hand which, a already mentioned above, 

v a a larg on , I ulcJ v ilh th above-m ntioned character of the four 
th cJiff r n L p c1men into tho four species with much 

I tried t parat th m inlo tho e with a central knob, and those 
wilh ut u h a l nob, a thi characteri tic i a very peculiar one. So I selected 
fr m th material all t pical pecin1ens with knob and '\vith more or less conical 
ha iz. 249 p imen , and I mesured the diameter . These were arranged 

ir . L. f 1 mm difference, the maller one b ginning v ith 3-4 mm, the larger 
n s ndino· with 15-16 mm. A it will be shovvn aftenvard. that those vvith 
diam l r fr m 11-12 up to 15-16 mm are invariably microspheric, only those 

up t 11 mm w re tal en into con ideration, thus avoiding a curve v.rith two tops . 
The r ult v ere a follow : 

4 
4-
16 

5-6 
4.., 

6-7 
62 

7-8 
40 

8-9 
31 

9-10 
19 

10-11 diameter in mm. 
13 number of individ. 

In quit th am manner I proceeded. with tho e individuals, which could 
un ubt lly b placed in the range of individual. vvithout central knob, thus 
appar -nll ombining the peci rnedia and socialis (Sc1nJF MA pointed out 
alr acly, Lhat he could not very v ell di tinguish th se two pecies). The re ults 
V ere : 

1-2 2-0 
29 

'-4 

36 
4-5 

44 
5-6 
68 

6-7 
35 

7-8 
9 

8-9 
2 

diameter in mm. 
number of individ. 

Wh n con id rino· th urv made vvith the e results, we may ea ily find 
ut Lhat th e two ur e , up rpo ed on each oth r, hovv the r markable 

fa L, Lhal th ir t p diff r only on mm, and that the curve from the individuals 
wilh l n b hov th t -nd n to flatt n at the right, that from the individuals 
wilh ut an l n l L flatt n at the left ide. This phenomenon leads us to 
tl two curv s are complementary to each other, that 
th ame p cies in other words . The tatistical analysis adds 

n1 p int t thi uppo ition. 
'I'h - a arage of the variation of th pecim n with a single knob is 6,5± 1,66 , 

rano·ing between 4,84 and 8,16 mm. 
Th avarage of the variation of the specimen without a I nob is 5,5±1,26, so 

rano·ing between 4,24 and 6, 76. 
In thi 'Nay v e an tat al o, that in reality the .. e two « specie » hovv 

a difference of diam ter f onl. a ingle mm, v hile th ir variation i an 
overlapping n . In thi '\Va the cl iameter i of no use to di tingui h the e 
two o-call d p c1 . 
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In the n1aterial ' al o n1a 
teri tic 

paraL Lh f ll wing f nn , n ut r hara -

1. pecimens conical, wilh a knob on Lb on vex id the oth r side flaU n 
(apicu lata ). 

2. pecimens somewhat conical, '" ith ·1 kn b on one of Lhe ide , the oth r id 
convex, but without knob (sociali '). 

3 . specimens len -shilp d . No knobs on either side (niedia) . 

4 . specin1ens more or less saddle-shaped, mostly very thin toward th ir 'rnnf '-
rence (probably minor). 

The e four group v ere also n1ea ured and group d f r L Li Li al I uq ' . 
The re ult were a follows : 

1. 3-4 4-5 5-6 5-7 7-8 8-9 0-10 diam L r in mm. 
1 6 15 37 20 1" numb r f l 1111 n . 

The av rage diameter l S 6,1 ±1,35. 

2. 2-3 3-4 4-5 5-6 6-7 7-8 8- 9-10 10-11 diam l r in mm. 
1 5 25 40 5o 50 3t 7 nu rnb l f 1 •irn n. 

The average diameter 1 6,22± 1 14. 

3. 1-2 2-:) 3-4 4-5 5-6 6-7 7- 8-9 0-1 li·1m L r in mm. 
12 22 43 57 81 69 36 f) 5 numb ,r of I im n 

The average diameter 1 5,3±1,4. 

4. 3-4 4-5 5-6 o-7 7-8 8-9 9-10 diam tcr in mm . 
1 14 26 6 14 7 1 number of I im n 

The average diameter 1 6,1 ±1,135. 

The curves of the e four forms ar ov rlappino· throuo-h ut. Th 1 °' D -

shaped hell how th le r dia1neter, ranging f rrr 3,9 t 6 7, ' hil th 
largest one, the conv x conical on e, how a rangino· fr m 5 06 t 7,46. Th 
top of the curves of 1 and 4 are the an1e, that of 2 li 1 m.m furLh r n , LhaL 
of 3,1 n1m back. So th diameter an not b u eel in eith r v a a a hara L r. 

The individuals, either belongino· to 1 or 2, ' ith l n b on on an 
'vith a dian1eter larg r than 11 mm, shov ed all to b n1i ro ph ri th 
flat ventral ide and the con ex one cur in thi p im n fr m both f r 
which tati tic ally are not di tingui habl -, n iLher in r :p t of th ia1n L r, 
nor in re pect of the features of the urfac , iL i ' ithout doubt that 1 an l 2 f r 
a single specie , omewhat varying in r pe t to the d lopm nt of th v ntr 1 
side. All transitional form between the e b o form can be found in th am 
material. 
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Fr m Lh tw th r f rm , 3 and 4, no specimen larger than 11 mm could 
b f und. It uld b uga L d, that th sc form have type 1 or 2 as rn.icro pheric 
form . In th mat rial fron1 th Mu eum in Leiden no pecimens have been 
found belongino· L the e f rm. , being microspheric . 
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lo/a/ curve 
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d1ometer in mm. 

FIG. 21. - Orbitoides f aujasi (OEFflANCE). 

tau ti al result of m asuring diameters of shells with central knob and conical shape 
(apiculata + socialis) and those without central knob (niinor and media). 

VV will now deal with the inner fea ture of the e four forms. As I 
m nti n cl already in my former paper on the matter (1926), in material of 

rbit ides from Maestricht one alway finds ome abarrant specimens, which 
ar irre0 ·ularly grown out and how to be polynuclear form They must not be 
consid red in a specific inv tigation . 

1. Conical, with flat ntral ide. 

Some indi idual are microspheric, the apparatu has been fully de cribed 
and figur cl in m previou v ork. 
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Mo t of them are n1egalo pheri . Fir. L han1b r v r large, ond hamb r 
in section n1ostly twice clionecl, a. it urrouncl. th fir. t hamb r; but il clo 
not surround th fir t hamber totall , on f Lhe id - of th fir L hamber 
being naked. vVall of the apparalus ery thi l . The apparalu i ah a f un 1 
in the dor al half of the hell, vcrv near to Lhc dor al .. urface, and ben ath lh 
knob. 

' 

' ' 

' 
' 

' 

. . 

tl II 

- ' 

lens shaped wtlhout.knobs. 
....... .. Saddle shaped. ' · · 

111 conical,with knob: 
_ conical wilh inflated ven!ral side. ..._...... ................. 

-

-~ 

' 
' 

' 

• 

-

' ,., 

2 .3 -4 s 6 7 8 9 10 11 1a 13 ,/ /{'. 15 .. 16 

FIG. 22. - Orbilo·id es faujasi (DEFRANCE). 

Statistic results of mea uring diameters of the four a: pecie n of Orbiloide , now taken 
as those individuals with lens- hape, tho e with addle- hape, tho e with flat ventral id e 
and knob, and tllose with lmob and infla ted ventral side. Here too the re ult how no 
di tin ct diffel'ences in diameter. Diameter of 11-16 mm. it variably are mi ro phe ri . 

2. Conical pecimens, but with a con e. v ntral ide. 

The first chamber i very larae , the econd chamber n arl L la11 : ur-

rouncling the fir t one, but in a ing l plan o that thi c nd hamb r i. 

sau age-lil e. All Lage between the e form 1 and 2 may be f uncl u . 

3. Len - haped . pecimen , wilhout di tin L knob on eith r . icl e. 

Fir .. t chamber not o laro-e a in the pr 10u form , foll wed b thr 

elongalecl chamber , which chamb r communicate with the follo\ ing equatorial 
one , as i the ea with the sau age-like chamber in the form er form. A on 
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f Lh U Ii ind rn alh Lh prolo ulu , tran ver e 
ur -p ral hamb r in th apparatu Sn1all p imen 
b 1 n • · t f rm 2, b ing oun o- hell of thi form . 

4. Sad He- hap f rm 

Fir t hamb r alv a 
hamb r in the apparalu 

r lati mall , f 11 ' ed alwa by three other 
Wall ar und th appara lus lightly thinner than 

in Lh th r form . 

uat rial hamb r ar , p iall in tran r e ctions, v r irr -
g ularl till. In Lh f rm with r mall pr loculu they b come hie-her 
L \Van.J Lh ir un1f ren in the forn1 ' ilh laro·e proloculu the keep the ame 
h i ·hL, a. i. nli n d by cnuFSJ\lA . Thi aulhor ay that they l e p the 

h ighl in ni inor, v h r a the gr ' hig-h r up in apiculata and in rnedia, 
u cli idinn· v h n rca l inrr th ouler ir un1f renc . I found, that th y k ep 

Ll am h irrht in 1 nd 2 , and th grow in 3 an l 4, and al o in all mi ro ph ric 
mu t b -ar in Inind Lhat th e v ith Inall prolo ulu 

f ar n1i ro ph ri or m rralo pheric, at th end of 
mbr n , v hi h in om form of Foraminifera are formed in 

p hamb r ( - .g. Polyniorphina) or in mud-chmnbers (a In 
R talia ancl Pulvinulina) . But in tho Foraminifera, alli d to th Orbitoids, 
Ll ar f rm cl in the la t whorl of hainb r , al o very widely 

hap d a th . ar to ntain tho mbr on . In thi vva it 
a 1 that Lh outer ' all of the e chamb rs often are mi ing, 

n an in Lh ouloTo\ n individual ~pc iall. of mi ro pheric 
f rm . Th f th e uter \ hor]s of hamb r i not a real one . 
Bul th hamb r ar r irr o·ular] baped, and o in section they how 

m thin o· lil a ubdi i ion. 

In Lh f rm 1 and 2 ' ith laro· - prolo ulu , and in thi regard with 
quat rial hamb r ' hi h cl not in rea e tovvard th ircumferen e (a the 

f n ' ilh ]arc.; pr 1 ulu , Forma A2, form garnet - , V1rhi h are alwa s r 
all , and l n L n d Inu h pac ) it i an additional rea on to look at th m 

a · l 1 ng-inb· L Lh an1c pc ie a the form. 3 and 4 v ith maller proloculus 
(f rm 1) v hi h form embr on and n ed pa in their la t whorl of 

uat rial hamb r . The forming of th e embr on. ha been traced in living 
f rn1 f m -quall built pe i b Rn IBLER . 

r vv th form 1 and 2 ho\ 
and ther , sociali and api ulata 
how , a or ling to cnIJF 1 , 

th ircumf r n ! 

on1 f atur of the « peci s » of CHIJF MA 

probably al o of niedia. Thi p ci hov ver 
quatorial chamb r growing bigg r to\vards 

On th oth r han I m ant to d termine the form 3 and 4, tho e with 
mallcr fir t hamb r and ad quall v ith chamber , growing larg 'r towards 
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the periphery, a niedia and 1ninor. But th 
contents toward the periph r , v h r a 
the am h ight! 

IA 

h 
a ur u 

53 

.r in r a in a in 
that the keep 

But there i another r r marl abl hara t ri Li in all four form ' hi l 
ha not et be n m ntioned b an auth r and ' hi h I only ould find ' ith 
thi new method of grinding and fillino· up. Thi f ature i the hap f th 
lateral chambers. 

In the description , gi en by anou 
de ribed a ery flattened. VVhen tud ing normal cction 
ea ily finds that th e chamber often give the impr ion 
reduced b the abundancy of chalk-material interpo d 1 
however, cannot be the case, as the shape of tho e ham 
at their building the urface of the oung h ll n th gr 
the shell is due to their building. Betwe n th m i int r 11 
sub tance which form thickened la r n Lh tl 
to the shell at each i1npul e of growth. 
the growth of a new la., r of lat ral hamb r . ar 
to the forming· of chalk in the lum n f th hamb r ft r' r 

ar 

r 
h 11 -
l r 
vviLh 

Now Scr-n.JFSMA and other ha e m ntion d th fa t that in th diff r nL 
o-called pecie the h ight f th lal ral hamb r i n L 

E pecially in L. socialis th lateral hamb r " ' re up 
heig·her than in the other thre p i and m re r gul rl iLu L d b 
other . 

I studied thos chamb r on e ti n ,, ith th n \ in1 r ·1 

I found, that in all form or pecie they ho-v n1u h the ar 
I can under tand, that in one tion an author nla ha b 
consider them a higher and more r gularl di tribut d 
another ction . In all ea e the later l chamb r can b 
different s t , the dor al and the ntral one. For all 

Li1 g -1 
p t 

' h t 
a h 

d. 
L 

regular! built len - haped ones, hov in tran r Li n r uliar 
difference betw n the dor al and th ventral id . In th f rm v itl ino·l 
l nob these ides an be di tingui hed ea il . The l r al n i that ith th 
knob. I called this side the dor al one; for lhe fact li h r that m t f th 
individual , found in the thin la er of br ozoic chalk ar th r with 
their knob above. o I am inclined to con id r th e indi i al~ a h int; 
expired on the same place, a they are found in the chalk, o that in o· , 
they obviously were creeping on the botton1 of the corral- ee flatt n n. 
But not onl the t pical conical pe im n h thi diff ren betv 
sides, even the lens- haped and addl - hap d form ah a ho,, , 
th difference of the e two ide , but nov only when ection d. no 
Orbitoid are known ' ith thi peculiar phenom non, I b liev it a v r o·ood an 
real characteri tic of the pecie . But it i a charact ri tic } i h can b found 
in all the form or o-called pecie of the Mae trichtian chalk. 
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Thi character may be de cribed as follows. 
On the d r al id the lat ral chamber are situated in regular rows, 

stretching from th equatorial chambers towards the surf ace. The ro-v s are 
some-v hat radiating ju t above the embryonic apparatu , thus giving pace to 
chalk pillar which fill up the pace . This i especially the case in the 
microspheri f rm and in th f rm with dorsal knob, being n1egalo pheric. 

The e lateral chambers at the dor al side are narrovv and relatively small, 
their proportion between height and breadth being as 9: 20 in average . They 
ar onn et d with tho e of a following and a former layer by mean of rough 

r · whi h in mo t cas s are two or three tim s longer than the height of 
tl lamb rs. With the chambers of the same layer they are connected by 
mean f mewhat thicker fora1nina, each chamber having four or five of 
th m. 

n th n lral id e the lateral chamber are much larger then those on the 
d r al on . In s n1e ea es th y can be situated in rows rarliating from the 
quat rial han1b r to-v ard th periphery, but in n1ost cases, pecially near 

th cir umf ren e of the hell, they are arranged more irregularly. In this way 
th forming of pillars b tween rows of chambers is in all cases restricted to the 

ntr ' h r a near th cir umference real pillars were never found . The e 
chamb r fron1 th ventral side are much 1nore flattened than those on the 
d r al n a th ir breadth in much larger . The proportion between height 
and r adth in th entral chambers is about a 10: 33 in average . 

In all a e \\re mu._ t con ider the fact that larger equatorial chambers give 
ri e t larg r lateral one . 

Th ventral hamb r irregularly ituated, al o are connected with those 
of f rm r and follo·wing row by mean of coar e pores, but they also are con­
n t d 1vith tllem by irregular on1ewhat larger foramina, thus building an 
irr gular nehvork of han1ber and tubes . 

I an1 inclined to beli v , that thi difference between dorsal and ventral 
lal ral han1ber cau eel the omewhat queer entanglement in which some 
aulh r have arriv d when tal ing them as a species-characteristic . 

On again ' ha hown, that the so-called different species in the chalk 
of l\l[ae tri ht how a remarl able re emblance in respect to their lateral chambers . 

In n10 l a es studied, the ventral side is thicker than the dorsal one. This 
h ara t ri ti is due to the thicker walls of the ventral chambers, and to the 

fa l Lhat the layers of chalk in the ventral side are thicker than on the dorsal 
on . In c n . equence th chamber in the ventral si le are separated from those 
of the followino- and form r la ers by more chalk than on the don;al side, and 
in thi. ·way the ven tral i in many individuals is more bulky than the dor al 
one. Jn many in 'i iduaL the embryonic apparatus thus is situated nearer to the 
dor ·al ·urfac , a (act which without doubt is due to the peculiar life of the 
p c1e. . F r Hber he Ii d attached on the urface of vveeds or Bryozoes, 
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or they were creeping along them, mo tly ituat d ntral i<l d , n. dif-
ferent outgrowth, with more chance to gro\ bull i r f r th nlral id in thi 
way was worked on by the gravitation. 

No canal s stem other than that, forn1 d by th por and th f ram1n 
between the chambers, wa found. 

This study of Orbitoides of the chalk of Mae tricht 1 ad u to the con lu i n 
that in the Senonian layers of Mae tri ht and urrounding. only a ino·l p 
occurs which is, hov ever, omewhat variably haped. Thi fa t i 
astonishing, as most species of Foraminifera how variabl hara t ri ti . 
variability is due to several causes.· Fir tly there is th diff in ·whi h 
the specimens of a species may breed. Just as it i th th r 
unicellular species, here sexual and asexual generati 1 

the case in many other unicellular organi m .. , a 1 n 
sexual propagation differ in habits and chara t ri ti 
who stay at the beginning of that clone. Her th 
as the B-form and the A1 -form, v hile the eJ ual n i 1 r 

A2-form. Even in form alli d with Orbitoides, Ru iIBLER an 
found the propagation of m galo pheric indi idual by m an f n n 
embryon . In sev ral a e I found that the mbryon f rm n 
forms give rise to individuals with a somewhat laro· r r 
par nts had . So, individuals with larger proloculu d ri fr m m gal ph ri 
parent , while we know too, that the micro ph n f rm d rive fr m a 
megalospheric parent with very large prolo ulu But th diff rent ir um-
stance , in which the thre just-mentioned form h n n n1a O"l n t 
somewhat different chara teri ties. 

In our case the individual with the maller m gal ph n pr 1 culu 
the addle-type or the len -shape, b aring no knob , du t th ' id r 
tion of the dorsal lateral chamber . The e individual , whi h are in n 
respect different from the other forms, but for the arrang m nt of tho ra iat­
ing rows of the dorsal chamb rs, and therefor in th f rmin0 · of chalk- ub tan 
between these radiation , and who may al o ha had v hat diff r nt lif , 
for instance in respect to another o motic relation with th out r world, ann t 
b eparated from the other forms, a the do not how charact ri ti , diff rin · 
enough from them, to ba e on them specifical difference, a I h w d tati ti ally. 

The individuals with a om what larger megalo pheric proloculu ar th 
with a knob and a more or less conical habitu . They can be eparat d int 
two sets of forms, the one ·with a flat ventral ide, the other ' ith a om ' hat 
bulky one. But this difference i no pe ific one, a it m rely is due t th 
somewhat more bulky outgrowth of the lateral chamb r and a on1ev hat m r 
thickening of the layers of chalk between. Th haract ri ti may b du 
to a somewhat altered o motic behavior of the protopla m, u t the fa t, that 

5 
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from n1 gal pheri parent , and in that ea e may 
n Ll pr topla m . and the nucleal ub tance throw 

om v ighl in th 

Toth 
f rm. 

may a<ld th o 
th hara t ri ti 

urrence f only one microspheric 
of the p c1e . 

DE RIPTI , OF TIIE SPE ·rn · OF rbitoide FRO r THE CHALK OF MAESTRICHT 

Mi r pheri forn1 (B-fonn). h 11 are very flattened, di coidal, with a 
Lin l nlral 1 n l> on the cl r al i] , v hich i mor or le s tar- haped . 

pu ·Lul, f protrudina hall ar vi ible on lhe dor al ide. The mo tly 
fl ll 11 I nlral i le h \V ver fine g1 anulation and in mo t ea es shows 
a li o- hl un1bili u in th ntr . Jndividuals v ilh a diam ler up to 15 mm. 
Pr lu ulu ·mall, f ll ' piral of equatorial chambers; aftervvard:? 
lh ham b r ar growing lo ng -shaped. The central equatorial chambers 
narr v , b 01nino· graduall hio·h r toward the p riphery and becoming very 
irr gular lo-\ ard Lh ir un1f r '11 e . H r the form mostly two la er but 
Lh ar n L ubdi id d in L hamberlet , a author ugo·e t. fo t of 
Lh qual rial ha111b r in Lh periph -rical zone ar connected with one another 
b m an of i,' and en n1 r foramina. The circumferantial chambers often 
la l the u l r wall cl u Lo porulation. Ventral chan1b r differing from the 
cl I" al on , in br ad lh, h ight and j n iluation, the dor al chamber always 
1 ino· in r ' radialinrr tot h dor al i l of the hell, th entral one ituated 0 l"'.l 

111 r irr o·ularl . 

1egalo ph ri f rn1 ' ilh omewhat maller proloculu . Shells lacking 
nlral J n h , b jn g lcn - hapecl or addle- haped . Th urface is covered ·with 

fin pu tul f chall , th protruding pillar which n ver are o trongly built 
a L f 1m a c ntral l n b. Pr loc ulu ilualed m re n arly to the dor al ide 

f Lh h 11 in n1 t a The la -r of equatorial cha1nb r in thi ' ay i 
rr r r 1 r of-f rmecl. Th 1nbrL oni apparatu con .. i t of four chamber , 
Lh 1 r 1 ulu ' hich is r lati el mall, followed b three other chamber , 
, urT uncl cl l g Lh r b. r a Lhi k wall. Th . four chambers are connected with 
Lh ul r world b n1ca11 of two l incl of op ning in the thicl wall : the 
fir t hainb r nl by niean of pore , th 1 other three al o by mean of nume­
r u f ran1j11a, b ' hi h they ar - onn et d with the equatorial chamber , 
whi h ra liate fron1 them. Th e fir t row of equatorial chamber are ome­
' hat rai in- hapecl, the further row how th losena arrano·ement. Towards 
th p riphery th' equal rial hamb r increa e in heio·ht, but the never 
b ome irr gularl hap cl, a in the B-form. The higher h iaht i clue to 
the giving ri to en1br on of the follovving form . All tran itorial forms 
between thi i-fon11 and the A2-form ma b traced in the material. Dian1eter 
of the h 11 from 2 Lo 11 n1m. 
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Megalo pheric form ' ith omev h at larg 
a protruding c ntral l nob on th d r al id 
to a ver gr at development of hall - illar 
embr onic apparatu is itualed und er Lh I 
ventral id e i flat or e en u111hili al, in Lh r 
bulky. This variation ho' all tran il rial 
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r r u l u ~ h 11 n1 tl ' it h 
whi h in n1 n r a i not du 

but l th fa t that th laro· 
r al urf a In om h 11 th 

culu , \vhich in man ea i flall n d , i urround d b a au ao· - ha 
econd chamber whi h urround th fir t chamber n earl totall . Thi 

chamb r hov in it wall the man foran1ina o·i in o· ri t Lh fir L r w 
of quatorial chamber . Th e hamb r sho' the 1 z 
they do not er much increa e in h eight toward th 
is due to the other kind of generation in thi form b 
which copulate after-ward and give ri e t th 
both A1 and A2 -forms the lateral ha1nb r f th 
in arrangem nt from tho e in the ventral i] , a ha b 
the B-forn1 . Diameler of the h lls fron1 3 till 11 nun. laro· r n 
same outer charact ristic b in o· alwa 

' 0 
n1i ro ph ri . 

OMENCLAT RE : 

ul 
f L 

ll 

h vin · th 

In hi di ertation CIIIJF IA fuln1inat ao·a1n t nl V l ' n Lh i n1 n -
clature of th Mae trichtian p ecie iu Lhe f 11 ' in g 

« In hi « Die Fora1ninif r n au d m ! n n 
de cription of nev form of A nip hi tegina fl etuiau i 
gave a ren1ark by vva ~ of an « erratun1 » v hi h an 

n » 

plement of his part 3, in which h e Ludi d rbitoides fa uja i DEFR 
Senonian of Limburg. The vva in ' hi h h r 1 1 n1n th 
ScHL l\'IBERGER at 1 a L a toni h ed m . H tri d t appl hi i l a 
morphi m of the Fora1ninifera al o Lo th Limburo·ian Orbit id . 
happen that he united 3 di tin t p i t 01'bitoides fauf a i 

a 
0) 

a up­
f th . 

E . 

f 
t r i­
uld 
He 

considered Lepidorbitoides rninor ( c 11 L IBER EH) a an rbit >ide fauja i 
DEFRA CE, fonna B, that i the « mall r » n1 gal ph ri rr n rati n. rbi-
toides apiculata ScHLu 1BEn.GEH h e ubdi id ecl in f nna (th « lar · r » ga-
losph eric form) and forma C (the micro ph ri g n rati n) f Orbit id s 
faujasi . In hi ynonyn1 for Orbitoide faujasi DEFR 1 E paa 30), H •K · 
mentions Orbitoides minor (D' Ancru c) . 

» Although ScHL MBERGER (1901) d cribed ircum tantiall in pp. 460-
462, 464 that the speci s-name « faujasi » had to b abandon d , H FKER h vv­
ev r ignored this onclu ion for in hi ab -m nti n d « rratum » h till 
u ed the \Vr ng name of Orbitoides f auja i DEFR 1 E. In t ad of 
a tudy, havin g in view the elimination f th ntan o-1 n1ent in the ~' t n i , 
literature concerning the Orbitoicl , h ju t ontribut d t a till gr at r onf -
sion, as i te tified recently b V RAAD no E (1940). » 
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I l av in thi pap r, th at in th - h all f 1ae tri ht only a ingle 
f und, a1 d th L th nf u i n la n th id f tho author , 

hi h nn t, Lati ti all nor h ara t ri:ticall. , b pa-
r diff r nt 

IIL MBER ER, D ILLE and en oth er author ha e very accurately 
d rib l .. p i fr n1 liff r nt 1 nd th only mi tal ome of then1 
h v mad i , that, appar ntl ba ing· th ir l n v 1 dg-e f the Ma trichtian 
f rm n p or mat rial, th y on lud d that thi l\1a tri --htian p i . was th 

th 

th t v hi h th ju t had de rib d. But en the fa ct, that Douv1LL1~ 
rib d a p i v ith a diam l r up t 50 n1m . ( !) a 0. rnedia, make it 

Tl 

Lh at ur p ie from Limburg i no 0. rnedia. 
ame an b aid of the descriptions by ScnL MBERGER . I mentione l 
h dy, that in hi figur on L. ap i ula.ta h e en tan o·l . l him elf in the 
tur f th figur . l'h n, the type-de riplion of 0. 1nedia do n ot 
n Oruiloide , Lut t Spo l'adotrerna . 

I in 1926 I ame to th oncl u ion, that the cliff rent author , v ho d s-

rib d th p i of Ma tri ht, dicl n t de. ribe thi. peci at all, but eral 

to id 
wilh ur p 
in 1926. 

Only n author, n'ORBIC 1Y, may hav cl alt v ith th real Orbi­
tri ht v ithout knowl dge of oth r pecie and entangling then1 

o I m ntioucd hi 0 . rnedia in the non ym y of the peci s 

Th p i -nam Ly ophris f auf asi by DEFRANCE hov ver, alter ed in 
Orbit ide f aujasi DEFRA · ·, ' a u cl by all older author ' ho d scribed or 
lab 11 cl th 1 at ri 1 in our mu a. So I ho e thi. nam , as no ertainty 

J m 

r a11 b btain d, \Vh th r D' AR IIIAC 01 n'ORBIGNY d alt v ith the right 
fr m Mae Lri h t. RE certainly d alt with it , and he too u eel the 
f Orbitoide faujasi (DEFRA E) . A I did not int nd to enlarge th 

n m -n latur of th Foraminifcra by a trivial name, I u eel the nam , 'vhi h 

nl 
l v 

u d 
thi 

t u d by th r author . 

f r 
furlhcr n 

a . 

p 1 

aulh 
111 lit 

r 

thi part f my inve tio·ation v ith th wi h , that a 
ha b en traced not,. ithstandin a th contradiction al 

this name Orbi.toides jaiijasi (DEFHA 1cE) may 1 
ralur , a rul - of nom n lature cannot b' appli J in 

But i it a real Orbitoides P C Hl\IAN (Fo rmninifera, 1928, p . 337) 
d n th genu as follow 

« T t lenticular , more or 1" comp re l , urf a ornamented with 
rmi ular pillar or racli ting o ta En1bryoni hamb r n lop d in a 

thick h 11, at fir t quadrilo ular, lat r becoming bilo ular, by atr phy and 
f n f Lhr e f th initi 1 h amh r , and th pro lu tion f a maller embra­

d y a l r 0 · r h an1b r. Equal rial hamb r ' ith a ur e l out r \Vall and 
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in\vardly conv rging lal ral wall , radial cliarn l r h rt r lhan th lran r. ~ 

diam l r. Con1n1uni ation betw n th h nl b a f ' round lat ral 
apertures. Upper er taceou . >> 

Th genus Siniplorbit e i · n Lhing 
Orbitoides, as alread i poiul d ut J 

I a a p 1 r n1br oni , a n nnal 
v ral aulhor , and a il o ur aL· 

in the material fron1 l\1a tri ht. 

The genus Lepidorbitoides has been de crib d a follow 

« Tes t lenticular, urf a e papilla le . Embr on1 han1b r l il nlar n 

1nuch larger than the other and partly en1brac.ino· it. Equal ric 1 h a1 l \ .' 

omewhat elongate radially, outer ' all curved, in th - adul th ir i 
and they become h exagon al in form. The con1n1uni ati n l\ n th han1 -
hers i. b cribriform perforations, about 1,5 fJ. in dia . l r 
an l rior chamberwall , . imilar to the p rf rali n f th 
Pillar between the lateral h an1b r of p ran1i I al r 111 1 f 

n Li r 
han r r r~. 

rn1 l rn inaling 
on the urface in granule or rounded pu lul . >> 

The differen e between Orbitoides and Lepidorbit id 
co1nmunication of the chan1ber . Jn Orbitoide it i b 
Lepidorbitoides only b n1ean of cribriform p r . 
form how in all the f orrn (or in the o- all d p i 
municate by means of foramina , and that nl y lh 'ir r 

n1 

f f 
ln 
r 

h ' 

th 
r m1na 

r 
·whi h 

th 
n1entioned in C ll IAN'S de, criplion. 1 ilh l' th h p f pillar , n r ll f 
the embr onic apparatus in th in gal ph ri f rm an b u d a 
characteri tic, a the cliff renl hapc n1ay h found n in a in crl 
a i proved throughout by e eral author . 

o it i made clear at once, that the forn1, o urring in th - hall f ia -
tricht, cannot belong to an pecie of the g nu Lepid rbit ides, th l tl ,, 
pe ie L. niino r and L. socialis annal be appli cl to thi p f 1 ia ·Lri hl , 

a ha been done by everal authors . 

Col\"CL usroN : 

In the chalk of l\1a tricht a . .ingl p f Orbit ides ur , nam 
Orbitoides faujasi (DEFRA CE) . Thi pec1 i a r al Orbit ides , h 'in a th 
charact r i tic of the rrenu . lL ho' s three kind f mbry ni pparat 
m icro pheric, and h o m galo ph ric one , one' ith f ur hamber , th n 
with larger prolo ulu , with only b o. Thi l ara t ri ti , h w 
lo be one of only later occurring Orbitoids, h r I h \Vil t o cur in a ingl . 
specie from the pp r enonian. 

The mo t remarkable f ature of the . p c urnn rr in 11 thr f rm. , 
i · Lhe difference b twccn the d rsal and th v ntral 1 t al hamber , th d r al 
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on s . ilual cl i r ' , t ntral on ituatecl mor irregularl u. Th e ventral 
on mmuni al not on l b mean of cribriform por \¥ith tho e in former 
and high 1 la r , hut al. o hy m an of larger tube . 

In hi tati ti Lu cl on th e en1 hry nic apparatu of some Foraminif era 
o IJN g ive omc lala ab ul Lepidorbitoide niinor fro1n Ma tri ht (Leidsche 

g- 1. lVI d d., Vol. -' ll , 1942, p . 162) . He obviou ly d alt ·with forma Az of 
Orbitoides j aujasi, a. the pr 1 ulu how a diameter of about 100-113 p. . 
A. I h -d in m paper on the p cie in 1926 that the proloculu varie in 

fJ 

r a to -the generation to \vhi ch it belong , it is very probable, that 
t in th different an1ple with differ nl generations, which is always 

wh n ne gather pecimen in Efferent localities, and therefore came 
n lu i n, that th dian1eter in the an1ple was not quite the same. 

n lu ion h Lake fron1 hi lata is not ab olutely irrefutable. 

On1phalocyclus 1nacroporus (L :\IARCK) . 

I d rib cl thi remarl able pecie in th ) ear 1926 (Natuurhi t. Maandblad, 
Jg . 15, n ° 6, pp. 62-65) . I gave further h ort note on it my Siboga-report, 
nr 1, 1927, page 20-26, in which note I orr cl d the name, I first gave to the 
p i , viz. poradotrenia errantiurn, in Sporadot renia ni acroporu1n (LAMAitCK) . 

L 1AR K d ribed, wh n h mention cl Orbitoides from Maestricht, in reallity 
thi Lhu givin g ri e to ome entangle1nent. For the vermiform ridges 

p ie , not to Orbitoides, and it was BRo N, who 
r d thi error, giving a n w nan1e to the pecies, 01nphalocylus niacro­

poru . But, a I hall cl m n trate again no,v, clealina \Vith the large material 
fr n1 th « Mu e d'Hi Loir naturelle de Belgique », the species belongs to the 
am gr up , in v hich Sporadotrerna cvlindricrun and other species found a 

pla , an l o v mu t con :ider the pecies from MaestriGht as allied to 
p rad trenia. 

Fir Ll, I v ill gi a sla t:i tic ou tline of the nu1n rou specimen s, I was able 
l Lucl again. 

n i ] -rin g a large n1aterial of this pecies from l\1aestricht and 
alili f Lhc an1e level (Upper Senonian) , an author, eager to fabri-

al « » \voulcl certainly erect three of them. l\1o t of the individuals 
h vv a r uncl d h ell , as is described in my forn1er pap r , covered \¥ith lozenge­

n both id e , thin in the centre, but growing rapidly thicker unto the 
l ri h ry- . The n1argin of the sh ell in those pecimens i omewhat rounded . 
Al Lhi margin one may fin l tw lin c of large opening in the \¥all, eparated 
by a ro-w of round pu Lule , ' hil n t the cl or al and ventral side of those ope­
nino· al o a row of pu lul i found up. Jn the roundina dorsal and ventral 
ide of the margin a ro' of n1aller pore i found , intermitting with those on 

the margin it If. 
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A second fonn how much tauter . h 11 , Jarg r and thick r, rith a 
margin abruptly ending, so that the total of th h 11 a.: he omparcd -v ith 
a draught-stone. Four row of large por ar foun in thi margin, bvo 
them on the dor al ide, and two on th ntral and the. e tv -o row·s are alt. r­
nating with those on the dor al ide. Betw en the two et. of rovv of op nin, ·. 
thickening of the wall are vi ible, thu f rming a kind of wic er-' or -. 
was inclined fir t , to con ider the e form to be the rnicro pheric grnerali 
as I mentioned it in my paper in 1927. But in this paper J mention cl t t.hal. 
the proloculus ho-wed a diameter of about 60 p., which i to larr; , for · 
microspheric proloculu . 

The third form how much maller hell than lh , f thr I.\ ·o 1 forf' -
mention ed ones. They are thin di c., not gro\· -ing lhi k r to\ arcl , th p r. r­
phery and showing only lightly rai ed ridge on the .. urfac of t.h · . hrll. \t. 
the margin one may find only one row of larg op ning in l.h - n1id . t. of lh ·. 
margin , bonlered by two rovvs of pu tule . Alternating \Vilh th .. laro· op -
ning two ro\vs of smaller openino· are found at the d r al an l ' -nl.ral id · 
of the margin. 

Among hundred of pec1men five or ix indi ichrnl ''rcr · fonn ·l ''ith 
irregularly built hell , farming partial di c from th ntr f Lh . h -ll an l 
projecting from it ·with a mostly sharp an o·le. Th inclivid na] . ho-\Ted 1.0 

be polyembryonic, as they are found too in the o· nu Orbitoi.de. and in oth .r 
disc-building Foraminifera. 

In a total number of 652 individual I found 

thin form: 

Diameter in mm : 1-2 2-3 3-1 4-5 5-6 6-7 
Individ uals : 1 1R 73 <18 35 8 total : 201; averacre diam. : ·1,2±0, mm. 

stout form with rounded margin : 

Diameter in mm : 2-3 3-1 4-5 5-6 o-7 7-8 
Indi viduals : 5 3fi 78 81 :n 5 total : ~20; averao·e diam. : ::J,01 ± 1,1·1 mm. 

stout form with abrupt margin : 

Diameter in mm : 3-4 4-5 5-n 6-7 7-8 
Individuals 3 25 39 31 15 total : 113; average diam. : 5,83±1,U5 mm. 

In this . vvay one di covers, that the thin form ho' s a Lop m ' hat at 4, 
the two stout ones at about 5,5 mm. So the thin and the tout form. m y b . 
distinct from each other, the two tout form not. 

This fact give. ome rea on to con id er the two stout form a only . i o·] , 

form, ·which was proved on section , made with m n ' method. The r 
one and the ame in structure, only tho e with b1un L maro·1n are out 0 TO\: n 
specimens of the olher form. 
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Th ur mad of all 652 indi idual h ' v 'r how only a . ingl t p : 

iam Ler in mm : 1-2 2-3 3-4 4-5 5-6 6-7 7-8 
Individuals: 1 21 109 271 155 76 2 total: 6 raae diam. :4,8±1,9i1mm. 

h re w d al ' i lh a p 
a neration hov a ur with nl 
t all tho e thre gr up , 
nly a in n·l pe i . 

1 th ame conclu ion. 

i11 "hi h lh lw f f n o·alo pheri 
ar authorized 

Ill 

inn r 
ut r feature , 
lru ture leads 

I ludi d n1or than 1.000 indivi ual , arinr-.· lh hara t ri Li of the 
all b older author rbit lit nwcr poru ut I ne r m t ' ith a 

in n-1 mi r ph ri in ividual th s 111 nti n 1 in rn pap r froin 1926 being 
n ll i1 · I than th m ·al "ph "'ri" f nn " -ith rr all pr lo ulu . 

I m to th on lu ion that thi 111i r ph ric forn1 n1u t be of a 
t tal liff r nt hara t r, thu a ing th ~ p.) I ,. ho 1 te l th specie from 
tl r ugh mat rial r ould b ab nt. 

Thi , t h poth ti 1 n1i r h ri uld not b found up in the 
n1al rial f th « 1u ' d Hi t iI natur ll d Bclo·iqu » . 

tit i a r marl able fa t that in Orbit lite vertebralis (Ouoy t GAil\IARD) 

th pr 1 ulu of th mi ro ph ri f rn1 ' hi h ho'v the g neral chara t -
ri Li f Orbitolites and not of poradotrerna, po a diamet r of only 
15 11-· it i quit probabl , that Orbitolites rnacroporus too ha a disc-like 
mI r ph ri form, which, how v r, n1u t be v ry rare, if at all exi ting. 

DE CRIPTIO F THE F H I WITH l\'I LL l\IEGALO PIIEHIC PROLOC L S : 

nti n d alr ad in n1 pap r d alin o· ,, ith th ubj t in 1926, the 
with a r lativel n1all prolo ulu , d cribed then a a micro-

sph ri n v hi h, h v v r annot be the ea -. I mea urecl the proloculi f 
9 h ll , b lono·ing to th h o t p , v ith rounded or ' ith blunt margin . They 
l l th - f ll v Inn· mea urc 

th larg r 
Thi i Lh 

h ll h v ing the mall r proloculu~ , wiJh an av rage of 61 11-· 
ain dinn1 l r, I quoted in 111 paper in 1926 (about 60 11-). 

Thi i follov eel by a clev of chamb r , hawing no pore 
x t t ward the idewall of the h ell, and ·ommuni ating only with the 

f rm r and ,. ith the following chan1ber by a ingle foran1 n. I will call the e 
han1b r « hambers of fir t rd r ». Th y are follo' d b chamber , 
ituat d in narrow coil , and in a ingle ro' in tran ver e e tion; they form 
nly few ro' s, and are conne ted a h vvith th t\ o adja ent chamber of th 

f rmer and tho e of the following coil. The thu give ri e to a ituation, 
v hich i found throuo·hout th v hole -hell in 1 lanorbulina larvata, a I have 
described it in my iboga-r port (1927). I will call them « planorbuline » 
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F IG. 23. - Omphalocyclus macroporus (LAMARCK) . 

A, B: 2 -form, with large proloculus; A! whole shell . x 5; B: margin. x 10. - , 1-f rm, 
young mall proloculus; C : whole hell. x 5; D : margin. x 10. - E F : . ,-form, full­
gn•wn; E : whole shell. x 5; F : margin. x10. - , H : polynuclear pe imens. x 5. -
J : 1-centre, decalcified, horizontal ection; K : ,-centre, decal ifi d tran ver e e ti n; 
M : 2 -centre, decal ified, horizontal ection; 1 : • 2 -centre, de al ifi d tran v r 

ection. x 40 . - 0 : section through a fullgrown A, indi victual, bowing the pore 
superficial chambers, the toloniferous chamber , at the margin with two la ers of them, 

foramin a and openings of( stolon at the margin of the hell. x 40. 

63 
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chamb rs. In Plan rbulina e pe iall in Ll e micro pheri form, the chambers 
of th fir L r r ar al f und in th fir L il of th chamb r . In lat r coil 
the wall b n th hamb r of t adja nt coil are thi kening omewhat. 

t on l Lh hamb r are nnecte with each other by 
mean but al th re i formed a d uble la er of cham-
ber in th r al, a econd near the ventral side of 
th hell. r n lu in a th planorbuline one , are con-
n t d with th b r m an f oar pore . Whether in these 
Al - h lL por ur b tw en th hamb rs, ould not be di tinguished in 
all Lh pr p rati n I n1ad . Abrupt! r after th chambers in two layers, 

II n v hamb r f th third rd r, th chambers of the la t-formed coil 
f r f ram n (b id th m nti n d four on s between the chambers) growing 
in a r iat ir Li n fr m th centre . Th foramina form tolon-like cham­

r in th mid t f th h ll in the mediane plane, which are formed ljke 
tho r th planorbulin typ wh n . en from ahovP.; hut they form foramina 
l o l ward th v ntral and lh dor al sid of the shell. Tho e foramina are 

nn r ulin han1b rs quite under the urf ace of the hell, 
nn t r w rld b mean of coar e por , 'vhich open into 

unl n hell-wall. B tween the e unken parts are ridgieS !Of 
undary aivino- rise to the ridge on the urface of the shell. 

Th ridg indi at in thi \Va the ituation of those uperficial chambers. 
I will all lho ham er « chamber of fourth order » . Beh een the tolo­
nif r u han1b r a thick layer of chalk-material is laid down, so that the 
pa b w n th han1b r of follo' ing coils are much more developed than 

t v n th hamb r f th planorbuline or the third order. In thi way a 
h riz nlal ti n h w ahvay an abrupt difference bet\ en the chambers of 
lh lanorbulin t~·p and th tolonif rou ones, gi ing an aspect as is cau ed 

th y ar-rin «Y in tr .. . In outoTo,vn pe in1ens this ar a of chambers of the 
rd r i f II wed up y one v ith chambers of the fifth. In this area the 

if r u hamb r at th margin of the form r area form two foramina, 
i th th ar a ju t de cribed, but these foramina do not open 

r but they open into two la ers of . toloniferous cham­
·hi h ar m r r le irregular! hap d . The e toloniferous chambers 

are nn l l in th ir turn with the superficial one . 

_ I h mar in f fullgro-wn specimen th chan1bers f the fifth order may 
a1 - ri l uperficial chamb rs with inflated uture . Th ~ form the socalled 
broo -chamb r 1vhich hav been f und in many other Foraminifera . Often 
lhe chamb r are broken open in the fo il h II , and I am inclined to 
helie,-e,, that tho e br ken hamberwalls indi ate th creaping-out of the young 
bell~ 

In ~me of h 1 Il amined er large and irregularly haped uper-
i'icwl cha1nbe 1Y r di er - , in v hich in ariably were found up shells of 
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other pec1e of , mall Foraminif ra. Thi fa t f in .1 ing f r ign hell 
in the outcrrowin O' chan1ber (the h 11 ' r ' t laro· a t n t -r th foramin a :-, 

of Orbitolites) sugo·e t the peculiarity that th h ll f Orbi.tolites , r atta-
ched to ome other body, on whi h th F ran1inif ra ' re reeping ' h n 
they form d their new chan1b r . All Foraminif ra found in thi wa b 1 n · l 
to attached, arenaceou p ci Th ' all of th hamber ho' m Lh r 
particularitie too .: fir tly th ho' oTanular outgro' th into the inn r n -
tents of the hell, but it i ver probable, that tho little outgr v th ar thin g 
than fine cristal of chalk , being the first indi ation of fo ili ati n. A nd 
peculiarity is the exi tenc of fine granule of ellow or 1 at rial in th 
chalk in the inner walls of the chambers. The e granul th r 1ain 
of a colouring of the shell, as is always the ea in r z rad tr rna. 
These granules are not found up in the shell of th r f F r 1ninif ra 
from the ame localities . 

RECAPITULATING WE FIND 

A mall m galo pheri prolo ulu of about 60 fJ. <liam t r f ll w 
clew of chamber from the nonnal rotaline t ., p . Thi ·l 'v i f 11 , 
coil of planorbuline chanibers, then aften ard th h n1b r f rm bv 

of planorbuline hamber then th - e han1b r-la r ar ar t d b 
ferous chamber , fir t formino· a ingle la r aft -n ard bl 
these layer are arranged in loz. ng -row . P r tho 
chamber which trik the urface .of the h -11. Th Th t pi al 
characteri tic of all chamber , except tho - f th of th fir t 
order, is th po es ion of four foran1ina, thu indi atino· th plan rbulin typ . 

Con idering the margin of a hell from without r oung h 11 ma 
with only two row of foramina (th mall op nino· on th d r al and 
side ) . But when the shell ha formed the ino·l la er of tolonH rou h mb r , 
a third row of op nings i intercalat d. Thi rov i that wi h ' f n in 
the stout shell with rounded margin. Wh n two row f tolonH rou hamb r 
are formed , even two row of lar O'e opening are h wn at th margin. In 
reality one may easily observe on a tran ver e ction ' ith th paraffin -m thod, 
that the foramina between the tolonif erou chamber in horizontal dir tion ar 
much larger than tho e between the uperficial chamb r . Th mall p nina 
at the margin are the foramina of the superficial chamber , th larrr n 
between are those of the tolon . Pore never have been ob erved at th marainal 
walls of the chamber . 

The stout fonn with blunt niargin. 

Thi form i shaped quite li1 e tho e de crib d above. But it alwa how 
the four layer of chamber near to the marrrin. Th larger the .. hell i , th 
smaller is the proloculu . But ahvay th hell be in with the clew of 
chambers, followed by the chambers of fir t order, etc. 



66 .I. H Fl ER. - OX F R Jill\IFER 

Th e thin f rm. 
, m of th oung . b ll of the forn1 alrea 1 d cribe l. 

But n1 t f them, p thin and mall form ( ]iameter about 4 n1m) 
l lo b of quit a difl' r ~ nt l p in r p t to the fir t hamber . They 

ar rib -d in m p r (1926) u th - F rn1 A and B. B, how ver, show 
t n thin o· but a ari l , ' ilh J11 o r r le larg hell (with Inaller 
pr ulu ) . All lran ' il rial forn1 . IJ l' n ll1e1n oul b ob erved. 

Th l r 1 culu i , v ' l' large, fi vc of them n1ea. ur d hawed the dian1eter, 

Ill (J. : 
250, 20 , 250, i87, i85. Av rage 2i9 p.. 

Tl1 I r loc ulu~ iR foll wed and parll urroun<lecl (formi11 a- thu the 
- ·all d ra pb IT - hap of mbryoni apparatu ) by thr e or four hamb rs, 
r y larg' l o and urrouncl d with thi proloculu b a thick wall. This 

' all i p rf rat d by ar pore , whi h open into the urrounding chamber . 
Tlt f ur fir .._·t han1b r ar eparated b only thin " all , whi h, so far a I 

ultl er h w p rforation, x ept b the forainina. Th dor al an l 
f th wall f lhe n1br on r a h 'the . urf a e of the hell, the 

p n into irr o- ularl h ap d hamber~ round the mbr on. Th y 
f nn narro'v han1b r bul h v dir U Lh planorbuline type in the follo' ing 
· iL. Jn u h ·way Lh hamber of fir t ord r ar not at all developed, and 
t.lt ' plan rb ulin t p follovv <lire tly on the cl w-chan1ber . The e planor­
bulin han1b r ' ar f the typical type, forming only ·omparativ ly thin ' alls 
b L\ ' n th ro\Y . The form two la er , and tr Leh out toward the n1argin, 
lhu s lh ani1nal oblil rat' the tolonif -r u hainber thr ughout. Here and 
lh r' nly a lrac f l l n could b f und up. In thi way two row of 
r lali v ' ly n1all op nin o· ar found on th" margin . The hamber of the fir t 

iL f Ian rbulin t pe often how n l onl their four f oramina, but f rm 
in th ir n1arginal -v all , con1municatina- with the hamber of the 

f han1 l r . 110 tl ho' v r the e por - ar obliterate l. The 
an1< unt 
Il1LL. l all lhi 

h all mat rial i mu h maller than in the A1 -form. I 
'I'he hamb r of the two la er are al o conn ted b 

m e ea tub b tween th two layer , running fron1 
ide, but never horizontall , as do the sto lonif rous 

f ran1ina "hi h f rn1 in 
lh' d r al l th v n lral 
chan1b T f lhe Aiform. 

Y TE~l TC C CO IDER TIO 

In 111. fir t paper on thi ubj t I n1 -nlion d th fact that th p c1 of 
:\la ·Lri ht how triking . in1ilarili in il inn -r lru tur 'ith Spo radotrerna 
cylindri uni, and o I all cl thi p i - Sporadotrerna errantium, n1ihi . When 
d alin o· with th o- nu poradotre1na in the fir t part of m Siboga-report I 
reestabli h ed th ond nam niac roporuni, thu alling the pecies Sporado-
trenia macroporuni. In th econd part f m iboga-r port I came to the 
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conclu ion, that Marginopora vertebralis 
inner and out r tru tur with th f il 
Ma ~ tricht, and o I wa inclin d to all 
But later inve tigation at the fo il p i 
from the Pari -ba in how d without d 

OY t AT 1 nn h w n arly i J nti al 
1nph l y lu rna ropora of 

Jl/a,.ginopora niacropora. 
rbit lit oniplanata of L 1ARCK 

ubt that thi Orbitolites i n arl~ 

id ntical with ftttfarginopora vertebrali , an ho n ar por 
Thi new re arch how d m furth r data ab ut the inner tru tur l nd 

in m report on the oriental , p dition f Hr MAJE TY THE K1 F 

(Re ultat cientifiqu du yao·e au Ind Orientale N' rlan lai 
p. I, 1930, pp . 9-12) I gav a mor e ten ive account up n n1. ri \' f Lh 
relation hip b tween th genera, now coming to th n lu i n th thr 
different species of Orbitolites can be distingui h J iz. 

Orbitolites macropora LA t:AR K, from the 
Orbitolites cornplanata LA 1ARCK, fron1 th 
Orbitolites vertebrali Ouov ancl GAT fARD , 

f 1\1 tri 1 t · 
f l'l . 

The fact h.snv ver, that thi « Orbitolites » nia rop ra L IA K i h wn 
in this paper, pos es r al oar por in th ut r v ll ( 
any traces of the fine por f und in th initial part f all Pen 1· lid .) 1 
to the upposition, that w deal h r with a r m rl 1 f I 1 11 li r . 
and that a pecie , clo ely alli d to poradotre1na h v ' hi 1 
i n arly identical with that of Orbitolites vertebrali Y t AI 1 RD. 

Omphalocyclus i clo ely allied t th g nu p ,. d fr n a n thi · nu. 
on its part i a real Planorbuline de ndant, a 1 pr i1 th fir t p rt f 
my Siboga-inve tigation . 

The genu 01nphalocy lus ha nothing what r t ith th Pener plid , 
and hows only outer re mblan with th •Y nu Orbitolite . 

The name of the Mae tri htian p - i thu mu t b Ornpl al y lu 
rnac1'oporus, a the generic nam Orbitolite r at d by LAMAR K in 1 01, 
cannot be appli d here. The aeneric name of poradotren a a fir l m nli l 
in 1911 by H1cKso . All the peci may b ·ath r c\ in th Famil f th 
Tinoporidce, thu giving n to the follov ing r lati n hip : 

Oniphalocyclus L epidocycli11a Tinoporus IIomotr ema 
I I I I 

Sporadotrema Orbitoides Gyps . globulus Polytrema 
I l~~-,--~~1 I 
I I I 

Gyps. ntb1·wn Planorbu lina (Linderi na) Gypsina 
l~~~~~~~~-.~~~~~~~~-1 

I 
Cymbalopora (?) 
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