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Key for the description of ostracode  

 
1- Orientation of the carapace 
2- External surface features. 

A- Lateral View 
 1- Outline ..  
 2- Overlap. 
3- Maximum length & Maximum height. 
4- Dorsal margin (Dorsum) 
5- Cardinal angle . 
6- Ventral margin   
7- Anterior margin “end”.  
8- Posterior margin “end”  
9- Caudal process.  

B- Dorsal View 
1- Outline.      
2- Maximum width “thickness”. 

C- Ornamentation “Sculpture”  
1- Ribs & Riblets.    
2- Ridges.     
3- Inflation.      
4- Eye spot “eye tubercles”   
5- Reticulation.      
6- Muscle region.   .  
7- Sulcaation & Lobation.   
8- Alate “Wings” 
9- Punctation. 
10- Denticles. 
11- Nodes. 
12- Tubercels. 
13- Depression & Elevation.  
14- Spines.  
 



 
3- Internal Features. 
1- Marginal zone.  
2- Hinge.  

a-Types of hinge 
b-Bars  
c- Crooves 
d-Teeth   
e- Sockets 

3- Muscle scars. 
4- Inner lamella & line of concrescence.  
5- Vestibule. 
6- Selvage.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

SYSTEMATIC PALAEONTOLOGY 

Subclass Ostracoda Latreille 1806 
Order Podocopida Muller 1894 

Suborder Olatycopina Sars 1866 
Family Cytherellidae Sars 1866 
Genus Cytherella Jones 1849 

Type species : Cytherina evata Roemer 18400 

1 – Cytherella lagenalis Marliere  
pl. 1, figs. 1-2, 4-5 

Description :External features : 
 Outline: in lateral view subrectangular with perfect symmetrically rounded end margins and 
almost parallel longitudinal margins. 
Overlap: The larger right valve overlaps left valve all around, only slightly anteriorly, equally 
strong otherwise. 
 Surface slightly depressed behind  anterior margin initiating a margin rim. 
 In dorsal view carapace wedge-shaped. 
 Maximum thickness slightly in fronts of posterior end at about four fifth of length in females 
or along the straight posterior outline in males.  

2- Cyhterella piacabucuensis NEUFVILLE 
pl. 1 figs. 7-12 

Description :External features : 
 Outline in lateral view subrectangular  with symmetrically rounded extremities and bluntly 
convex right dorsum, left dorsum concave just before the middle. 
Overlap: The larger right valve overreaches left valve all around the margin, especially in the 
middle of dorsum.  
Elevation: A dorsal depression in front of the middle divides the surface curvature into a 
flatter anterior and an inflated posterior part. 
Ornamentation: Surface smooth or with an anterior marginal rim and ornamented by 
punctuations which leaves small subcentral area free. Carapace in dorsal view pear-shaped. 
Maximum thickness behind the centre. Anterior rim, subcentral depression and overlap of 
right valve before the middle are clearly developed. 



 
 

3 - Cytherella sp.1 
pl. 1, figs. 3, 6 

Description : External features : 
Outline in lateral view subrectangular, end margins symmetrically rounded. 
Dorsal margin: Dorsum of both valves angularly convex behind the middle, ventral margin 
straight. Anteriorly a weak rim is developed. 
Overlap: The larger right valve outreaches the left valve all around the margin except for a 
narrow central posterior region. 
Ornamentation: Surface punctation leaves the central two quarters almost free. In dorsal 
view the carapace has an oval outline. 
The maximum thickness behind the centre. 

Genus Cytherelloidea Alexander 1928 
Type species : Cytherella williamsoniana Jones 1849 

4 – Cytherelloidea ghorabi BASSIOUNI and LUGER 1990 
pl. 1, fig. 13-14, 6 

Description : External features : 
Outline: subrectangular 
Margin ;with symmetrically rounded anterior margin and almost straight, vertical posterior 
margin; longitudinal margins subparallel, converging slightly to the posterior, ventral margin 
concave, especially in the right valve. 
 Surface ornamentation consists mainly of strongly developed ribs and occasional 
depressions along them. The marginal rib is only developed anteriorly and posteriorly. The 
sigmoidal dorsal rib begins behind the anterior marginal rib at about one third of the length 
and branches at a thickness just before it joins the posterior marginal rib; the lower branch is 
weak and borders a dorsocentral depression ventrally. The middle rib just below valves mid-
point, is well developed and occupies only the central part of the valve without reaching the 
marginal ribs.  

5 – Cytherelloidea rotundoornata BASSIOUNI and LUGER 1990 
pl. 1, figs. 17-18 

Description : External features : 
Outline :Carapace rectangular in lateral view 



Margin: with symmetrically rounded anterior margin, subparallel longitudinal margins and 
slightly curved posterior margin. 
Greatest height anteriorly. 
 Ornamentation consists of ribs and very fine punctation concentrated next to the ribs. 
Marginal rib better developed anteriorly, weaker dorsally, central rib joined to the marginal rib 
posterodorsally and posteroventrally by riblets, posterodorsal connection thickened. 
Occasionally the central rib is interrupted anteroventrally.  
External features : 
Muscle scars: The “feather-shaped” muscle scars are situated on a protuberance and 
consist of 5-6 pairs. The central rib and the posterodorsal thickening are internally marked by 
depression.  

Suborder Podocopina Sars 1866 
Superfamily Bairdiacea Sars 1866 

Family Bairdiidae Sars 1866 

Genus Bairdia Sars 1866 
Type species : Bairdia  curtus MC’ coyn 1844 

6- Bairdia ilaroensis REYMENT and REYMENT  
pl. 1, fig. 15 

Description :  External features : 
Outline: Carapace large with typical Bairdioid outline, left valve oval, regularly rounded all 
over the margin. 
Margin: with the anterior margin more broadly rounded than the posterior and the dorsal 
margin stronger convex than the ventral margin.In the smaller right valve the dorsal margin 
consists of three parts, bluntly to very smoothly joined to each other. The ventral part of the 
anterior margin and the upper part of the posterior margin are faintly concave. Some 
specimens show denticulation on the ventral half of anterior as well as posterior margin. 
Overlap: Left valve overreaches right valve all around the margin except caudal process. 
 In dorsal view outline is oval with the maximum thickness just behind the centre, contact line 
slightly sigmoidal.   

18-Cytheroptern toshkaensis BASSIOUNI and LUGER 1990 
pl. 7, figs. 10-12, 14-15.  

Description : External features : 
Outline: Small carapace in lateral view suboval. 
 Maximum length at mid height, 



 Maximum height at mid length. 
Dorsal margin convex, gently sloping posteriorly. 
Anterior margin broadly  rounded, anteridisally slightly oblique.  
Ventral margin straight in anterior and convex in posterior part, there rapidly converging to 
the posterior end. 
Posterior margin narrowly rounded, caudal process only weakly developed. Alae gently 
curved backwards in anterior part, almost straight in posterior part and perpendicularly 
rejoining the carapace at about two thirds of length. 
Ornamentation consists of a dorsal rib and surface pits. The dorsal rib is short, straight 
obliquely developed on the posterodorsal of valve; it begins  immediately below the dorsal 
margin, shortly behind the middle and ends in front of the caudal process. Space in between 
dorsal ridge and dorsal margin covered by fine pore-pits. Surface pits are most strongly 
developed on the middle third of valve. Valve alae as well as the lateral surface sulcate, 
sulcus beginning more or less vertically at the lower third of carapace, reaching the border of 
ala, there almost rectangularity bent in posterior direction along the margin of ala. Carapace 
in dorsal view hexagonal with compressed, tapering ends, alae almost rectangularity set-off. 
Maximum width at posterior end of alae.  

Genus Eucytherua Muller 1894 
Type species : Cythere complexa Brady 1866 

19 – Eucytherura hassanieni BASSIOUNI and LUGER 1990 
pl 7, figs. 16-19 

Description : External features : 
Outline: Small, tumid carapace subquadrangular in lateral view with short caudal process. 
Maximum length subdorsal,  
Maximum height at well developed, anteriorly shifted, glassy eye-tubercle;  
Maximum width along the ventrolaterally ridged truncation. 
Anterior margin subtruncate, with oblique upper part, longitudinal margins subparallel, 
posterior margin narrowly rounded, with ocncave, short upper part and a steeply dipping, 
longer lower part, smoothly joined with ventral margin. 
Ornamentation consists of a relatively coarse, strong reticulation with pentagonal and 
hexagonal reticules, fine, lamellar dorsal rib and a ventral ridge. The latter begins behind 
anterior margin, very small extension in front of posterior end; a short lamellar riblet below 
this ridge extends on ventral surface from anterior margin to centre pf carapace and 



surrounds mouth region. Carapace in dorsal view oval, tumid, with very short, compressed 
extremities, maximum width just behind the middle.  
 
 
External features :   
Marginal zone rather broad with few marginal pore-canals. 
 Hinge in the right valve with strongly conical end teeth and a smooth furrow in between, left 
valve with end sockets, which are open internally. Muscle pattern not seen.  
Sexual dimorphism : Clear assumed males longer and thinner than females.  

20 – Eucytherura sp. 1 
pl. 7, figs. 20-21 

Description : Only one left and one right valve of this species are found in the present 
material.  
External features : 
Outline :The small quadrangular carapace has subdrosal compressed caudal process.  
Anterior margin almost vertical anteroventrally, anterodorsally oblique. 
Dorsal margin straight.  
Ventral margin overreached by ventral rib. 
Posterir margin narrowly rounded, with a concave upper part. 
Ornamentation consists of reticulation, a double ventral ridge, riblets and a reticulate node a 
front of the posterior  
Cardinal angle.  
Reticulation polygonal, more or less arranged in vertical rows, leaving anteriorly a very 
narrow area and posteriorly the caudal process smooth. A marginal rib, running parallel to 
anterior margin a short distance behind, joins eye tubercle with ventral ridge. This ridge 
borders the carapace ventrolaterally and is paralleled laterally by another riblet, both extend 
from anterior margin to posterior carapace truncation and have the enclosed area reticulated, 
with a coarse, hexagonal reticule at the posterior end. A similar reticule borders the 
posterodorsal strong node, which is otherwise finely reticulate.  
Internal features :   
Hings of right valve consists of a crenulate furrow with elongated, Jobed end teeth;  hinge of 
left valve complimentary.  

Genus Martinicythere BASSIOUNI 1969d 
Type species : Martinicythere samalutensis BASSIOUNI 1969d 



25- Martinicythere praesamalutensis BASSIOUNI and LUGER 1990 
pl. 9, figs. 3, 5-12 

Description : External features : 
Outlin: Medium-sized carapace in lateral view subrectangular. 
Maximum length  median, 
Maximum height at eye tubercle.  
Anterior margin broadly rounded.  
Dorsal margin straight, weakly inclined posteriorly.  
Ventral margin almost straight, weakly indented on right valve, gently rising posteriorly. 
Posterior margin broadly rounded by the left valve, slightly concave above middle of height 
by the right valve, metting the dorsal margin almost rectangularity.   
Ornamentation: Sculpture composed of strong concentric reticulation, few spines and 
differently developed ribs : ventral rib well developed sometimes slightly set-off and 
culminating in a spine pointing to the posterior; anterior marginal rib with about seven very 
small pore-cones; posterior marginal riblet carrying six to seven spines on its lower part; 
dorsal rib weak, carrying a row of about six small tubercles and ending ina more prominent 
spine pointing posteriorly. Subcentral tubercle prominent.  
Eye-spot very prominent. 
 Outline in dorsal view suboval in males, subhexagonal in females.  

26 – Phalcocythere cultrata (Apostolescu) 
pl. 9, figs. 13-20 

Description : External features : See Apostolescu (1961, p. 816). 
Internal features : Hingement of right valve consists of a knob-like anterior tooth, a 
postjacent socket followed by an almost smooth groove and an elongated posterior tooth. 
Muscle scar pattern not observed.  
Sexual dimorphism : Not very well developed, carapaces of males appear to be relatively 
longer and less high in lateral view than females and not as swollen in dorsal view. 

26\ - Phalcocythere ventrolamellata BASSIOUNI and LUGER 1990 
pl. 10, figs. 1-9 

Description : External features :  
Outline: carapace subrectangular in lateral view. 
Maximum height at the well developed eye-tubercle at about one fourth of total length, 
Maximum length central.  



Anterior margin broadly rounded, with two rows of fine denticles, subangularly attached to 
the straight, posteriorly inclined dorsal margin. Ventrally the anterior margin merges in a 
sharp, lamellar rib which immediately curves around the mouth and smoothly joins posterior 
margin. This margin is broadly rounded in left valve, with a slight dorsal concavity in right 
valve; it is ornamented by six denticles, of which the uppermost is very fine and marks the 
posterodorsal angular corner. Eye-tubercle prominent. Anterior and posterior marginal ribs 
present. Surface ornament consists of concentrically arranged reticulation and two ridges, of 
which the dorsal is only marked through differently developed spines, arranged in a flat arch. 
Posterior end of this rib marked by a strong warty spine, situated in front of the posterodorsal 
corner. Ventrolateral ridge seldom lamellar, usually broken, fragmentary, ending in a strong 
spine at about three quarters of total length.  
Reticulation concentrically arranged around the generally weakly developed muscle 
***********. Differently developed pore-conuli mark most of the cross points of reticule 
walls. 
Overlap: valves of almost equal size, outline in dorsal view oval with compressed ends. 
Internal features :  
Marginal zone moderatly wide, line of concrescence and inner margin coincide.  
Selvage well developed, almost marginal in the left and almost central in the right valve, here 
bordered exteriorly by a deep contact groove. Marginal pore canals simple and numerous, 
about 27 anteriorly and 12 posteriorly, reaching the mouth concavity. Hinge of right valve 
consisting of a high, knob-like posterior tooth. 
Hinge of left valve complementary. 
Sexual dimorphism : Present, assumed males little longer and narrower than females. 

Family Loxoconchidae Sars 1925 
Genus Loxoconcha Sars 1866 

Typt species : Cythere rhomboidea Fischer 1855 
27 – Loxoconcha blanchenhorni BASSIOUNI and LUGER 1990 

pl. 10, figs. 10-11, 13-14 
Description : External features : The rhomboidal, centrally inflated carapace has the 
maximum height slightly in front of centre.  
Inflation: ventrally truncate. 
Anterior margin builds a smooth arch which is anteroventrally gradually attached to straight 
ventral margin.  
Posterior margin subtriangular with rounded apex above mid-height. 



Eye tubercle:  glassy.  
Ornamentation: 
punctuation coarse on the most inflated central part, finer to the extremities, with pits more 
or less parallel arranged to the outline.  
Outline in dorsal view perfectly oval with depressed ends, maximum width central. 
Internal features :  
Marginal Zone: Equally wide anteriorly and posteriorly, less wide ventrally. Line of 
concrescence and inner margin separated along free margin, except along mouth concavity, 
vestibulum narrow. Radial pore canals straight, few, about 9 anteriorly and 6 poseriorly.  
Selvage: Rather strong, subperipheral in right valve. Hinge typical for the genus. 
Sexual dimorphism : Present, assumed males longer and thinner than females, 
consequently their dorsal margin is straight and punctuation rather elongate with tendency to 
be arranged in almost longitudinal rows. Maximum thickness in males behind centre. 

28 – Loxoconcha saharaensis BASSIOUNI and LUGER 1990 
pl. 10, figs. 12, 15-18 

Description : External features :  
Outline:Carapace of medium size, subrectangular,  
maximum length immediately above central line,  
maximum height almost constant along subparallel part of longitudinal margins.  
Anterior margin obliquely rounded,  
Dorsal margin slightly convex, obtusely attached to end margins.  
Posterior margin rounded upwards, without building a clear caudal process.  
Ventral margin straight, centrally overreached by the lateral inflation.  
Eye-spots clear, glassy.  
Ornamentation consists of reticulation, in females longitudinally arranged in upper half, in 
lower half slightly arched, finer to the extremities, leaving the marginal area almost smooth. In 
males reticulation in the centre is a coarse network without preferred orientation, becoming 
longitudinally arranged to the margins, especially posteriorly. In dorsal view the tumid 
carapace has an oval outline with the maximum thickness slightly behind the middle in 
females and in the posterior quarter in males.  
Overlap :Valves of equal size. 
Internal features : As for the genus. 
Sexual dimorphism : Clear, assumed males are longer and lower than females (see also 
description). 



29 – Loxoconcha sp 1 
pl. 11 figs. 1-2, 4-5 

Description : External features :  
Outline in lateral view subrectangular with subparallel longitudinal margins and rounded end 
margins,  
Maximum height at about one sixth of total length,  
Maximum length above centre.  
Anterior margin broadly rounded, becoming straight upwards, smoothly attached to the 
straight dorsal margin,  
Ventral margin broadly rises rapidly to the rounded posterior end.  
The lateral inflation overhangs the middle of ventral outline and is posteriorly rather truncate. 
Eye-tubercle relatively small.  
Ornamentation consists of reticulation and the ventrolateral side is acutely incurved, building a 
sharp posteroventral kell.  
Reticulation builds a network with a tendency to concentrate around the ventral inflation. 
Carapace in dorsal view ovoid with slightly compressed ends,maximum width in posteriorthird. 
Internal features : Not accessible. 
Sexual dimorphism : Assumed males longer and lower than females. 

Genus Nigeroloxoconcha Reyment 1963 
Type species : Nigeroloxoconcha oniseguni Reyment 1963 

30 – Nigeroloxoconcha aegyptiaca BASSIOUNI and LUGER 1990 
pl. 11, figs. 7-12 

Description : External features : 
Outline: Medium sized carapace in lateral view suboval, twice as long as high. \ 
Maximum length at medium height,  
Maximum height at eye-spot at about on forth of length.  
Anterior margin broadly rounded, slightly oblique in the upper half.  
Dorsal margin straight or hardly arched.  
Ventral margin straight on anterior half, convex and converging to posterior end on posterior half.  
Posterior margin acutely rounded, slightly pointed. 
Overlape Right valve faintly overhangs left valve along dorsal margin, left valve faintly 
oveerhangs right valve in posteroventral part of carapace. Carapace swelling culminates 
ventrally and is gradual anteriorly, rather set-off posteriorly.  



Ornamentation of varying intensity on different specimens from different samples, consisting 
of fine to medium reticulation, strongly and coarsely developed on the median to medioventral 
part of valve.  
Anterior and posterior marginal areas smooth.  
Eye-spot larg, elongated, only faintly elevated. Carapace in dorsal view suboval with gently 
tapering ends, maximum width in front of the middle. 
Internal features : Hinge simple, adont, with a long smooth bar in left valve and a groove in 
right valve, which is only slightly enlarged anteriorly. Selvage restricted to the posterior three 
quarters of ventral margin, submarginal. Muscle scars not seen. Inner margin and line of 
concrescence separate, vestibules reach almost the mouth atrium, marginal pore canals few, 
up to seven on each side of mouth incurvature are observed. 

Genus Paijenborchella Kingma 1948 
Type species : Paijenborchella iocosta Kinma 1948 

36 – Paijenborchella? Deserta BASSIOUNI and LUGER 1990 
pl. 13, figs. 1-6 

Description : External features : 
Outlin: Carapace small, subtriangular in lateral view.  
Anterior margin broadly rounded,  
Posterior margin acutely rounded with short caudal process.  
Longitudinal margins converging posteriorly, dorsum straight, ventrum concave and slightly 
overeached by ventral inflation. Marginal areas slightly compressed.  
Maximum length central,  
Maximum height at about one fourth of length below eye-spot. Sulcus in front of the middle, 
weakening downward. The net-like reticulation is coarse at the middle, becoming finer to the 
margins. It is subconcentrically arranged anteriorly and in longitudinal rows posteriorly. 
Ornamentation Lateral surface truncate or slightly incurved ventrally, surface inflation 
accentuated posteroventrally, however, without forming a marked ridge. Carapace in dorsal 
view hexagonal, interrupted by sulcus; marginal areas equally compressed. 
Internal features : Hardly accessible, only at a broken left valve the posterior part of a 
smooth median bar and the adjoining elongate socket can be observed. 
Sexual dimorphism : Pronounced, the assumed males are longer and lower than the 
assumed females and are furthermore almost rectangular in outline. 

37 – Paraschizocythere hirsutonodosa El-Sweify 
pl. 13, figs. 7-11 



Description : External features : 
Outlin: Carapace small, rectangular in lateral view.  
Maximum length central,  
Maximum height at eye-tubercle behind the anterior quarter.  
Triangular posterior margin symmetrically bent, joining angularly dorsal margin and smoothly 
ventral margin.  
The lateral margins are outreached by dorsal and ventral ridges respectively.  
Anterior margin broadly rounded, tending to be oblique anteriodorsally.  
Ornamentation consists mainly of pore-cones on an irregularly reticulate background, a 
ventral rib and short riblets. Most prominent is the pore-cone in front of posterior cardinal 
angle and the cone marking the end of ventral rib. Both cones are strengthened by short 
riblets. The carapace is slightly sulcate between the strongly developed eye-tubercle and the 
posterior cone, with scattered small pore-cones in between; otherwise, differently develop 
pore-cones are irregularly distributed on surface. Ventral ridge begins at anterior margin 
above the anteroventral arch, dips posteriorly to overreach ventral margin below eye-tubercle 
in left valve and the margin centre in right valve, then becomes straight and horizontal until it 
reaches the above mentioned posteroventral pore-cone. A short marginal riblet begins in 
front of eye-tubercle and fades out before reaching a horizontal, short central riblet. 
Reticulation on left valve differs slightly from that of right valve. In dorsal view the rugged 
outline has a general oval shape with the maximum width at the posterior third of carapace. 
Internal features : Marginal zone moderately broad, narrow vestibulum developed antero- 
and posteroventrally. Subperipheral selvage well developed. Hinge amphidont/schizodont, in 
right valve with stepped anterior tooth, in which the proximal part is weakly subdivided, 
adjacent socket posteriorly open, followed by a crenulated groove and elongated crenulated 
posterior tooth. Muscle scars not seen. 
Sexual dimorphism : Males longer and lower than females. 

38 – Paraschizocythere bifaciefera BASSIOUNI and LUGER 1990 
pl. 13, figs. 12-18 

Description :External features :  
Outline: Small carapace pear-shaped in lateral view with a remarkably tapering posteerior half.  
Maximum length slightly centre, maximum height behind the eye-tubercle at about one third 
of length. The upward oblique anterior margin is ventrally rounded and smoothly joined to the 
ventral margin. This margin is straight and horizontal anteriorly, stepped in the middle, and 
converges steeply to the narrowly rounded, upward slightly concave posterior margin.  



Dorsal margin straight, obtusely fused to end margins.  
Overlap: left valve outreaches right valve very weakly posterodorsally, otherwise, both valves 
of equal size.  
Ornamentation on right and left valve only slightly different. It consists of a rough reticulation 
and irregular ribs.                                                                                               
Reticulation fine in front of a row of posteriorly steeply dipping reticule-walls, which are 
straight and aligned in right and wavy and vague on left valve, joining the rounded, flat eye-
tubercle and the ventral rib above mouth region. Posterior to this line the reticulation is 
coarse, with the reticule walls unevenly developed, giving the reticulation a rough 
appearance. The caudal process is marked by a hexagonal, coarse reticule. Dorsal rib 
sinous, therefore, only occasionally outreaching dorsal margin, beginning at eye-tubercle and 
ending ahead of the posterodorsal corner. Middle rib is oblique, also sinous, beginning at 
anterior margin below its centre and ending in the reticulation slightly behind the muscle 
region. This is differently reticulated onn both valves. Ventral rib beings anteroventrally, is 
slightly projecting and arched, behind the centre it rises abruptly, sending a pointed protrusion 
and ending below centre on posterior margin. In dorsal view the six-sided compressed 
carapace has an irregular outline, with the top area, between the extremities of dorsal ribs, 
almost smooth. 
Internal features : Marginal zone broad, with a subpripheral strong selvage in the left valve. 
Line of concrescence and inner margin almost coinciding, except anteroventrally. Marginal 
pore-canals of moderate number, straight, simple, about 12 anteriorly (some are false), 
concentrated anterventrally, posteriorly 6.  
Hinge strong, amphidont/schizodont, in right valve with the anterior tooth stepped, its proximal 
conical part is very weakly divided by a very faint furrow. The middle furrow is weakly 
denticulate with a very flat socket anteriorly, the posterior tooth oval and subdivided. Hinge of 
left valve complimentary. Muscle region not clear. 
Sexual dimorphism : Clear, assumed males longer than assumed females. 

Subfamily Trachyleberidinae SYLVESTER-BRADLEY 1948 
Genus Trachyleberis BRADY 1898 

TYPE species : Cythere scabrocuneata BRADY 1880 
39 – Trachyleberis gagaensis BASSIOUNI and LUGER 1990 

pl. 14, figs. 5, 9-14 
Description : External features :  
Outline: Carapace in lateral view subrectangular.  



Anterior margin broadly rounded.  
Posterior margin bluntly triangular with centrally situated apex, in right valve slightly concave 
in its upper slope and pointed.  
Longitudinal margins sloping posteriorly. Ventral margin centrally overreached by the 
ventrolateral carapace inflation. Eye tubercle present, ventrally supported by a short riblet. 
Anterior and posterior margin denticulate, especially ventrally, where a double row of tubercle 
is developed, anteriorly small and numerous, posteriorly strong and few. Marginal rim 
accentuated by a bordering depression anteriorly and posteriorly. Muscle node warty.     
Ornamentation: Surface especially behind muscle node covered by nodes, which are mostly 
connected by fine riblets as a part of weak reticulation. A ventral rib is marked by four aligned 
nodes. Reticulation is vague towards the extremities. 
 Carapace in dorsal view oval with compressed marginal areas, maximum width at about two 
thirds of total length. 
Internal features : Marginal zone broad, inner margin and line of concrescence coincide. 
Marginal pore canals straight, numerous. Selvage moderately deveeloped, peripheral, 
anteriorly attached to the distal step of anterior tooth.  
Hinge and muscle scars as for the genus. 
Sexual dimorphism : Present, assumed males longer and thinner than females. 

Genus aegyptiana BOUKHARY, DAMOTTE and MOHAMED 1982 
Type species : Aegyptiana abutarturensis BOUKHARY, DAMOTTE and MOHAMED 1982  

40- Aegyptiana anguloreeticulata BASSIOUNI and LUGER 1990 
pl. 15, figs. 10-17 

Description : External features :   
Outline :Carapace of medium size, in lateral view sub- rectangular. 
maximum height at moderately developed eye-spot at about one fourth of length.  
Anterior margin broadly rounded, slightly oblique poseterodorsaly.  
Dorsal margin weakly arched, weakly sloping posteriorly.  
Ventral margin very slightly concave in mouth region, gently joining posterior margin. 
Posterior margin rounded and meeting dorsal margin in an obtuse angle.  
Ornamentation consists of angular to subangular reticulation. Angular area behind the eye-
tubercle is also reticulate.  
Reticulation more or less concentrically arranged parallel to the margins.  Subcentral tubercle 
only hardly marked through weaker reticulation. Anterior and posterior margins with small 
cones on their lower thirds. Carapace in dorsal view almost oval.  



maximum width behind the middle, inflation reaching end margins gradually.  
 ======================================================================== 
ReferencesBASSIOUNI, M.A.A. & LUGGER,P.(1990 ):Maastrichtian to early Eocene Ostracoda from 
southern Egypt (palaeontology, palaeoecology, palaeogeography and biostratigraphy), Berliner 
geowiss. Abh. , 755-928, 25 pls. , Berlin  . 

VAN MORKHOVEN,F.P.C.M.(1963): Post - Paleozoic Ostracoda (their morphology, taxonomy, and 
economic use), E. P. C., London, New york, 31-38 . 

External surface features-1 
r the description )( with Key fo  

lateral view In -A 
:SizeA.1.   

 . carapacerelatively small or medium          
 :OutlineA.2. 

       rectangular… subrectangular … oval … suboval … ovoid… oviform … bean         
        like … elongated … pear …shape … quadrangular, subquadrangular …     
       rhomboidal ..tapering … inflated … bairidioid, subtriangular  … subtrapezoidal   

 
:overlap.3A.   

      a- Left valve overlaps right valve or right valve overlaps left valve   
    except       b-Position: all around … all around except posterior margin … all  

      dorsally … all around except anterior margin … at anterodorsal and     
      posterodorsal or in posterior         

                c- Development: slightly( weakly ), moderately or strongly   
 :Maximum length .4A. 

central (mid height) … subcentral … ventral … and subventral       
:Maximum height. :5A.  

      central (mid length) and at 1/3 , 1/4, 1/5 or 1/6 length   
:)Dorsal margin (Dorsum. 6A.   

         a-Shape: straight. Convex.. angular convex..angular..concavity.. arch..or sinuous 
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           b- Development: weak, moderate or strong     
:Cardinal angle. 7A.  

          a- Shape: acute or obtuse      
          b- Position: posterior, anterior or at 1/5 of length 
          c- Degree: slightly(weakly), moderately or strongly 

  rounded … over arched … angular convex … convex … straight: tral marginVen. 8A. 
      … incurvature … concave and.. sinous     

 
end . Anterior margin (9A.  

       rounded… curved… subtruncate… straight… oblique … compressed …angular 
:) end Posterior margin (. 10A. 

       triangular … subtriangular … subtriangular with rounded apix … angular …   
       acute … keeled … rounded … concavity … inclined … compressed and vertical  

:Caudal process. 11A. 
        Short … medium … compressed … caudal … below …center and pronounced    

Dorsal view -B 
:OutlineB.1.  

       oval, oval tapering  pear shaped .. elongated elliptical .. irregular .. rhomboidal..  
        wedge shaped … drop shaped ... rugged ... sinous ... curved ... rectangular ...    
       hexagonal … and parallel       

 (thickness Maximum width (B.2.  
        Central … behind center… behind the middle … behind sulcus … in front of the  
          middle … at 2/3 of total length … at alae... and … at compressed end   

( Sculpture )Ornamentation -C 
.ts. Ribs & Rible1C.    

             a- Number: may be 1 or 2 or 3 or 4 or 5           
             b- Position: central, dorsal, venteralmarginal or middle      

             c- Shape: longitudinal, vetrical, oblique, sinous, irregular, straight, paralle             
                     lamellar  … bifurcated … short or with fine pore canals      
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             d- Development: slightly( Weakly ) … moderatly … or … strongly   
:. RidgesC.2   

              a-Position: ventral .. dorsal …  lateral … or  posteri or 1/2    
              b-Shape: straight ..sinuous.. curved .. horizontal ..outreaching 

..overhanging                        c-Development: weakly, moderately, strongly    
              d-Number: may be 1 or 2 

 
 

:InflationC.3.  
              a-Position: central … ventrolateral … at an anterior margin ..or .. 2 inflations          

        in anterior & posterior.    
              b-Degree: weakly(slightly) … moderately  .. or .. strongly 

(: ( Eye tubercles Eye spot C.4.     
              a-Position: dorsal … at 1/2, 1/3 length … or … on muscle region 

              b-Shape: rounded … elongated … smooth … glassy … small …, large …  
        ( present not prominent) or prominent.    

             c- Development: less developed.. moderate developed …or . well developed. 
:ReticulationC.5.     

              a- Shape: pentagonal … polygonal … hexagonal …     
          longitudinal … regular … irregular … straight … arched … horizontal …rough  

                       rough … angular … rounded   
       (       b- Size of opening: fine (weakly).. medium (moderately) or coarse(strongly 
              c-Arrangement of opening: vertical rows …longitudinal rows … oriented     

           rows… irregular rows … curved rows… or …concentric rows. 
:Muscle regionC.6.   

              a- Shape: elongated swelling .. rounded swelling or ..  suboval  swelling    
              b- Degree: clear … or ..  not clear    

 :Sulcation C.7. 
              a-Shape ( degree ) : shallow sulcus or  deep sulcus    
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              b- Number:one sulci(unisulcate)..two sulci(bisulcate) or three sulci    
          trisulcate (isulcate)       

:LobationC. 8  
              a- Number: one lobe, two lobe, three lobe or four lobe   

              b -Degree: shallow or  deep   
 
 
 
C.9. Alate (wings 
       Sharp … curved … triangular … or .. rectangular    

ationsuPunct. 10C.   
             a- Development: fine, medium  or coarse 

             b- Position: central part … 1/4 of center .. or .. next to ribs   
:Pentacles. 1C.1   

             a- Number of rows: one or two 
             b- Development: fine … medium … or … coarse 

             c- Position: posterodorsal part …or  anterior & posterior margin denticulate 
:Nodes. 2C.1 

      (        a- Degree: weak(fine) … moderate(medium)… or … strong(coarse 
              b- Number: from 3 to 6 

Tubercles. 3C.1 
        Small … medium … large … or…  hemispherical 

:& Elevation Depression. 4C.1  
               a- Development: weak (slight), moderate or strong  

               b- Shape: small or  radiating 
               c- Position: ventral, at 1/3 of length or  subcentral 

:Spines. 5C.1   
                a- Shape: small or simple 
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                b- Degree: weak, medium, strong  
 
   

         
 

 

 
 

Internal features. D 
:zone  MarginalD.1.  

          Narrow … moderate … and  …equally 
:HingeD. 2.   

         a- simple dont..composed.. typical amphidont.. schizodont .. amphidont ..or complementary.   
.median …and … crenulated  … smooth :Bars -b             

deep contact, crenulated and narrow smooth  :Grooves -c           

:Teeth -d        
               a) Shape: oval, elongate, crenulated, rounded, stepped ,conical or knob-like     

                b) Development: weakly developed, moderately developed,  well developed    

                c) Position: anterior, posterior 
:Socket -e       

                a) Shape: adjacent, postadjacent, very flat, deep, rounded or knob-like   

                b) Position: anterior, posterior 

:Muscle scars 3.D. 
       situated, central or not  see 

 : Inner lamella & line of concrescence 4.D. 
       Subparallel … coincide … or …separated  

 :Vestibule 5. D. 
               a-Shape: peripheral.. posteroventral selvage or  posterior 3/4 of The ventral margin 

               b-Development: weakly developed, moderatly developed or strongly developed   
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SelvageD.6.  
               a- Shape: peripheral, posteroventral selvage or  posterior 3/4 of ventral margin    
      Development: weakly developed, moderatly developed or strongly developed-b          

============================================================================== 
 
 
 
 
 
 
 

 تحت طائفة الاستراكودا 
 تعتبر الحفريات الدقيقة التى تنتمى الى تحت طائفة الاستراكودا هامة فى تاريخ الطبقات ومضاهاتها ولا يتفوقها فى الاهمية من مجموعات

د كبيرة فى المقطوعات  ( إلا رتبة الفورامينفرا . فهذه الحفريات نظراً لدقة اصدافها توجد كاملة وفى اعداMicrofossilsالحفريات الدقيقة )
(Cuttings( و الجسات )Cores.المستخرجة من الآبار التى تدق للبحث عن البترول او المعادن الأخرى ) 

ودا  والاستراكودا واسعة الانتشار ؛ تعرف من الكامبرى حتى الحديث . والكثير من انواعها ذو امتداد زمنى محدود . وتستعمل حفريات الاستراك
 يم جميع الطبقات وخاصة فى تعيين البيئات القديمة التى ترسب فيها الصخور .فى تأريخ وتقس

 سم .  2سم وإن كان معظمها لا يزيد طوله  1مم الى  0,5ويتراوح طول الاستراكودا من 
الاستراكودا القاعية وتعيش الاستراكودا فى الماء المالح او النصف مالح والعذب ومنها ما هو قاعى فى معيشته و منها هائم , وتعرف معظم 

 من البيئات الساحلية الضحلة .
( , اذ  Ecdysisويتميز الاستراكودا بأن له صدفة كيتينية جيرية ذات مصراعين . وينمو الحيوان كما فى بقية المصليات بواسطة الانسلاخ )

فة جديدة أكبر من الاولى التى لفظها. ولذلك توجد  يلفظ الحيوان صدفته فى فترات معينة ثم ينمو سريعاً وهو عار تماماً ثم يبدأ فى بناء صد
( الصغيرة لأى نوع من الاصداف الكاملة النمو لهذا النوع فى الرواسب القديمة . وفى العادة تختلف اصداف إناث  Instardاصداف الانسلاخ )

 الاستراكودا عن ذكورها فى الحجم .
الزوائد قرون الاستشعار الذين تحولا لكى ستعملا فى العوم والحركة .   وتحتوى الصدفة على حيوان حلقى قشرى له سبعة ازواج من

 وللاستراكودا عيون هى فى الانواع الحديثة بداخل الصدفة ولكن فى بعض اصداف الاستراكودا القديمة التى تعرف فى الحقب الباليوزوى تترك
 ( على خارج الصدفة.eyespotالعين أثراً )

(  .  Transvers adductorsالى يمين ويسار . وهذان المصرعان يرتبطان بواسطة عضلات ضامة عرضية )ويولى مصرعاً الاستراكودا 
 وتترك هذه العضلات على باطن الصدفة آثاراً مميزة ذات اهمية تصنيفية كبيرة . ويخترق مصراع الاستراكودا عدد من الثقوب تعرف بالقنوات

( تمتد طولياً أو شعاعياً كحزوز ناحية الجزء Radial canalsعض القنوات الضماعية )( كما يخترقه أيضاً بPore caoalsالعمودية )
 البطنى للمصراع .

وتتركب الصدفة من طبقتين واحدة خارجية سميكة كيتينية ومقواة بحبات من الجير وهذا الجزء فى الطبقة هو فى الحفريات وتسمى الحافة 
 Inner( اما الحافة الداخلية الاخرى فتسمى بالحافة الداخلية )outer margin or flangالحرة من هذا الجزء بالحافة الخارجية )
 ====================== 

 2  (margin or duplicture ( اما الخط الذى تتحد فيه الطبقتان فيسمى بخط الالتحامline of concrescence  ومن اهم مميزات. )
 (. 163( التى يعيش حولها المصراعان وهناك ثلاثة انواع اساسية للتعشيق )شكل hingeصدفة الاستراكودا المفصلة )

نوع يتم فيه التعشيق بدون اسنان وفجوات وإنما بواسطة تركيب طويل ينمو من احد المصراعين مغلفاً الجزء الظهرى للمصراع المقابل او  -1
 ( .cytherellidiidaeداخلًا فيه كما فى عائلات )

 (.cytheridaeيه التعشيق بواسطة اسنان وفجوات كما فى عدد من اجناس العائلة )نوع يتم ف -2
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نوع مختلط يتم فيه التعشيق بواسطة ركوب او دخول مصراع فى الآخر مع وجود اسنان او وجود فجوات كما فى اجناس آخرى من عائلة  -3
(cytheridae.) 

 الزخرفة : 
وإن كان بعضها أملساً وتختلف الزخرفة من نوع الى اخر وقد تكون فى شكل طيات وانخفاضات   يكون مصراع الاستراكودا مزخرفاً فى العادة

( او قد تكون فى شكل نقوش دقيقة موزعة على كل مصراع . ويمكن تقسيم انواع النقوش الى lobesكبيرة قد تقسم المصراع الى فصوص )
 ( . 164ما يأتى : )شكل 

داف نتيجة وجود طية كبيرة تمتد من الجانب الظهرى الى الجانب البطنى فى منتصف المصراع  الفصوص : وهى تظهر على بعض الاص -4
( الذى تلتصق عليه العضلات . وهناك بعض الانواع التى قد تنقسم اصدافها الى عدد اكبر من الفصوص  sulcusوهى تقابل المنخفض )

 عن طريق وجود اكثر من طية واحدة.
ارتفاعات بيضاوية او نصف كروية توجد عادة على صدفة الانثى فى ناحيتها البطنية ويظن انها كانت تحمل ( : وهذه poucheالجيوب ) -5

 الصغير قبل ان يترك الام . 
 ( : وهى تركيبات طويلة فى الناحية الخلفية البطنية لعدد كبير من الاجناس البالوزوية والميزوزوية. Alaeالاجنحة ) -6

 ============ 
 ( او مسننة . crenulate( : وهى احزمة تدور حول الحافة البطنية لكل مصراع وقد تكون مشرشرة )carinaeالاحزمة ) -7
 ( : وتعرف فى عدد من الاصداف الباليوزوية .spines and nodesالاشولك والعقد ) -8
( او  reticulate( او شبكياً )punctuateباً )النقوش والزخارف العامة التى تحدد شكل الصدفة العام وفيها يكون المصراع املساً او مثق -9

 غير ذلك . 
 تولية الصدفة :

 ( :165تولية الصدفة عملية اساسية لحسن وصف النوع ويمكن إتخاذ الادلة الآتية لمعرفة الأمام والخلف للمصراعين الايمن والايسر )شكل 
النظر إليها جانبياً فهذه الناحية خلفية إذا كان لها اجنحة فناحيتها الصدفة ذات الشكل الانسيابى : فإذا كان للصدفة ناحية مدببة عند  -1

 . المدببة ، عند النظر إليها من الناحية الظهرية أمامية وإذا كانت لها اشواك او بروزات زخرفية اخرى فإنها فى العادة تتجه الى الخلف 
 خلفياً.  إذا نظر الى الصدفة من ناحيتها الظهرية فإن جزئها العريض يعتبر -2
 عندما يكون هناك إختلاف فى توزيع الزخارف والنقوش على الصدفة ففى العادة يكون الجزء قليل النقوش امامياً  -3
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PREFACE 

T b r  use of  planktonic Foraminifera as quide filssils is ~cnrmll! .  ncceptccl ti>cln!-. Their 
nlitintl;lncc in n p n  marine environments. and the shnrt s r r n t i ~ r ~ p ! i ~ c  ranfes o f  man\- 
sprcics, mnkr rliis e r o u p  o f  Foraminifera one of the nitrst st~itnlllr nntl rrlinhle tools for 
c!ctni!crl I>!c)stmriqraphic in\-esti.ptir)ns. T h e  p!ankt(~nic J'ornn~iniicrn, o i  rrnctical use 
in I ~ i f ) s r r n r i c ~ p h r .  :irst occur  durine the Early Crcracentu. 'T"lr:- contin~rc o n  a rt-orld- 
u-itlc 5mle. ;tnti i n  a rapid succession nf species. to the Krcent. 
Dur inc  the Inst t w t n t r  \-cars an ex-er-incrcnsinr flow 11i pr~hlicntir~ns hns nppcurcd o n  
this s~ i l~ icc t .  A r n o n ~  the ,great numl-rcr nf nc\r spccics 2nd srrl,spccics tlc.r;cr~l~rci, many 
prcn.rti t o  I>c ttsct;lI , p i d e  Fossils, others turned o i ~ t  t o  h r  srnc,n\-rns ant! ni;lnr cannnt 
hc rccnqni7crl hy cxhcr \\-orkvrs in this ticld. .\ number o i  \ - :~rvir~c clnssitic:~tions Irn the 
suprl-spccitic Ict-el h a w  also been prr~pr>sed in recent vr:~rs. ' l ' h i ~  dcniotistr:ltes that 
rli<.rc still is r l i~a ,~rcerncn t  on the genetic nntf ph!-lr~,~cnctic rrlntitlrix I I ~  rhc pl:~nktc>nic 
I;oranlili~fcr:~. 1'~1rthermore, authors in gencml tfo not holc! the sanlc I-icws rln the 
tlr~initir>ns of  spccics. Such dil-erse treatment of this s rmr i~rn l~ l~ icn l lv  impt~rtant  g roup  
oi t.'rrraniiniiern is hound t o  lead to cnnsidemhlc coniirr;inn. \ s  n result, i t  lins hccnrne 
nlnlost impossil~lc for the industrial p a l a c o n r ~ ~ l r ) ~ i s t  to it~tlgc all pul>lisliccl data nn their 
rncrits, a task u~liich. in addition, is no t  rendrrctl n n \  casicr hv rltrir I~cirlg clistrihuted 
c)\.cr n Ixr ,~u nntl scattcrcd number of  puhlications. In lO(10, i t  nrns tlccitlccl t o  compile a 
ninnual thnt 11-r)uld provide a selectinn of clearly tlcfinccl spccics t o  rnn l~ lc  ~ h c  c3perntionnl 
~ ~ d a c o n t o l o g i s t s  of  the RovaI Dutch Shell C;r(>itp t o  ~ n : ~ k c  rffccrivc usc r)f plxnktnnic 
l:crr:~niinifcrn in o h t f i i n i n ~  more precise and un i t ) rm strnti,cmphic rcst~lrs. I\ growing 
inrcrcst in this manual outside the Gmup inducccl tlic nntnnfsc Inrcrnntionalc. I'ctrnlcum 
Alantschnppii N.V. to  give permission for rhc publication 01' this \\,or!;. 
I t  sh(~ulcl Ix mrntioncrl that no particular pul~l ishrd classilic;~tir)n of guncra lias bcon 
~ I I I I o u ~ c ~ I  hcrc. hlan!. c1assificatir)ns Ilave hrcn ptrhlislicrl nncl in v i c \ ~  of thc new ~ i s t a s  
opc.t~r.d I> \ ,  tliib scantling electrr~n microscope wc ma! certainly csprct tlic introduction 
ot orhcrs in rlir near future. Mr)ncrer,  the principlrs pi11 f i~rnar r l  in thc outs tan din^ 
p t ~ l ~ ~ i c ~ r i o n s  of Rot-~.t, I . O Y I ~ * ~ ( : H  and T.APP \x (li)5-j ~ t l r l  I ~ ~ S X I ! R  m ~ l  I{t.ow (1059) 
lla\x- hcctl Inrgrlv ndoptctl. I'hc use of sul~spcciiic nnrlics hns Ixcn aI~:~ndt-rncd in order  
t o  inlprot-c c t ~ r n r n u t i c t i o i  bet\\-ccn palaeontnlr)yist nntl g c o l r ~ ~ i s t .  In principle, the 
idea Iirliind this work u-as to cnable the uscr rn nrrivc at a <]trick :lntl rclialllc a r c  dctcr- 
niinnrinn trf his plnnktonic faunas. Therefore, the cr)mp!c.: finlilt I lctcrnhclicidac, tirr 
c\nrnplc, is nc)r included in this rnanunl, nor  arc spccics ~ r i  i~ncrrr:~iri  strnticrnphic rance 
o r  those u h i r h  arc ditlicult tn  reco,mize. 
Specinl nttenrtnn has t~em paid to thc illustrstions c>f thc sprcics. I'lnnktc~nic Fc>raminiiera 
arc ot-rcn alluntlnnt in carhonatc rocks, \rhcrc thcy can only hc. stuclicd in thin section. 
I'or this r e : ~ s r ~ t ~ .  a ! i ~ t ~ r v  o f n n  &a1 section of  each spccics hns l>ccn ~-)ro\~icIccl. In nrl<lition. 
rhin ~;cctilltis o i  !lard rocks sho\x-inY typical r lanktonic nsscrnhlaer.~ lis\,c Iwcn includctt 
wtirrc it  is thoucllr tllcl- ~ v o u l d  be t:sc<~rl. 
I t  shr~ulcl he rml17cd ttmt t!:c distribution of plnnktonic I ' o r ~ r n i n i f ~ m  is contrcdlcd hy 
S C V L T ~ I  :.1ctors, Ilnr o f  the most imporrant o i  which i s  the cli~nntic int!ucncc. T h c  
i#)ran-tini!l.rnl ~ i ~ n a t i o n .  consistin: r ~ f  48 7oncs. propcrsctf in this mnnt~nl is only valid 
<or troprcnl anc! suh-trnyical enx-ironments. Thic rccrrirt~on is nic>sr stronplv mminiicsted 



PREFACE 

in thc 'Cppcr XLimenc-Rcccnt interval, during \vhjch time thc rrnpical and suh-trnpic~l 
hrlr cnntracted. 
Thc writer t h d s  the \ lanaecmcnt of the Bntmfsc Tntcrnatifinnle I'ermIeum \Inat- 
scharrii \.\'. (Ro!-a1 Dutch 5!1cll Group), for permissinn tn publish this manual. He 
is intlvhtcd tn Dr. C. K. 11-sqncr, the nrrgnaror ofrhe prorm. \!any thanks are due to 
I'roi. Dr. I I. \ I .  Bolli, who has riven valuxhlc d i c e  and assistanct- with the preparation 
~i t h c  nriqinal R,T.P,\I. manuai hcrwccn the ymrs 1060-1 Wd1. Thc xvntcr 1s particularly 
crartfiil rr) Jlr. IT. Gclut, \vhrl made all the photocraphs ant1 tn \lr. \I. ran Ducteren 
uhr~sc e.iccllent draw in^ arc such a n  in~pnrtant contribution to t h i p  11-ork. \ITS. 7.h. 11. 
lanscn and \1rs. -1. 31. 2\rijerna sl~nuld he mentioned For their ski11 and ptience durinq 
111c preparation of  thin sections r ~ f  isnlated plankranlc spurimcns. Finall!- the \\-ritcr 
u+islics r r l  c7ipress his thanks t o  \ l i s s  \Y, hlostert n-ho t ~ p c d  thc n~anuscript. 

The Hague, >larch 1971 



KEY TO T H E  hEESOZOlC G E N E R A  

I Test trochnspiral 

A Primlry aperture umbilical, with tcgilla 
1 with keel/$) - Globnrrt/rrartt.z ~L'sr- lhr~?; .  1327 

2 withvut kecl (s) - Rrr4fn;lnlriyrri~r.r B ~ o s s i u ~ u r ,  135 2 

B Primary aperhlre extraumbilic~l-umhiliwl, with sutural supplementary apertures 

1 with keel - Rafnlif~orn R R C I ~ E N ,  1 942 
2 m~ithnut kcel - Tjriv~llrf RFM:HSL 1950 

C Primary sperturc extmumbilical-umbilic31, bordered by a narrow lip or sp.rtul3te 
flap 
1 with keel - Prne,ylobo!lamr~rna BERMUD~Z.  1951 

a. chambers globular to ovate -- 
\ Nerlbrrqyl:Pih 13~ow1n~rr and BROWS, 1939 

2 without keel ( b. later chamkrs clalatc to rsdixl-eIon,c.rte - 
C/ntli/?rdbcsyr/lrr BANNER anti RLOI-, 1759 

I1 Test in earl:; prtinn trocho~piral, latcc staqcc plani~piraI 
Aprturc cxtr~umbilrc.~ I. tcmtlin~ to hcromc qu.ztori.11 

I chambers elongated, with a hollow huh-shnpl  rtr spine-l~kc extension in the 
equatorla! plane - Schnrkniucr TI-IAL~~ANN, 1932 

i! charnhrs elongated; some or all chamhers of thc last whorl \ \ k i t h  tnStr, or 
ocwsion~lly more. hollout bulb-shapil mtenslons on c.rrh ni' the 
equ.ttvrial p l ~ n e  - L ~ / i p ~ l i l E t ~ < r  BOLLI. 1'157 

Primary aperturc equatorial bordered by a lip. with relic? ,ll-crtures 
1 with keel - P lllnor~tdtljr?ir L O F I ~ L I ~  FI .~nd TAPP.+Y, 1946 

, a. chambers subrtnbul.~r to o\ .~tc - 
\ ~lnbr,~rr- irrel l~>,~/cI  CL'SHMAN and TEN DAN. 19-iR 

2 withnut kecl 
) b, chambers mdi,~l-eloncnte - 



Genus 61,7r.ihr~lh~;~elJiT R A X Y T K  ant1 BLOW, t959 

Refcrcnce Lk+\-.;i.,. F. T. .tnt! Itr oa. \Y H , 1959: Thc <T.~w i l~c . i t~ lm .tnJ c i r . ~ t i y r - ~ ~ h i r , ~ l  Blr.~triht~ticln 
, IF the G It 1b1 ccrin.~cc~c. -- P,~laeontc l lo~y,  2 ( 1 1 : 1 S. 

i n  T c ~ t  l r > ~  trr>cho-,l~is,il. hicllt11 cu, ~irnhilic..~tc : ~cr~pl icr ! '  rtlundeJ ant1 rlcrllly Irrhul.~tc, t l r r  

lic-c-l o r  porelc-$5 lu.~rgin. 
\YT.~I1 E~ncly pcrl'r b r , ~  tc, ~ ~ t r f . 1 ~ ~  wiont l i  to hi.;pitl. 
(,!1,~11>hrr~ tlw f ~ r - i  \ t l io r I \  g I t h 1 1 ~ ~ r  10 I ~ ~ L ~ c ,  ~ l i . ~ ~ i i l ~ . r <  o f  i l i c  l81<t nrh~rr l  ( l ~ v . ~ t ~  ( 1 1  

r,ul i,il-clonty=~tc. 
St~turcq r a r l ~ , ~ l ,  qtr,l~,cllt (13 curvcd. 
Arcrturc a11 ~ntr.ri~~m.~r~:iri,tl, cstraumbilic,~I-u~nh~lic.il .I rt Fi, nrth .L I-t.Irron. t x > r r l ~ r j  n r  lip 
tlr > f . ~ t u l . ~ t c  (1.1jl. 

Rcfcrencc (.I ~FI!I,)Y. j. t i  ~ 1 3 ~ 1  7-1 D A ~ T .  A,. I 9-ts. G ! t ~ / ~ t , ; ~  l t ) r 1  ! / ~ J A / ~  j .  .I ncn- ;LII~I, ,)i t h y  

C;li,b~,~eri~~i~b~~c, - < [ ~ t i ~ r  <.LL\~I~I~III I,Gih For.tin. l lc\, .  2 1 2 .  



Genus Globot~~~~rca?rrc C~JSHMAN, 1927 

Reference C t : s r ! a r ~ ~ .  JI. A,. t9177: An matIincclf a re-classific.~tinn of thc Fnr6~rnin~fcr.~. - Contr. 
Cit~hmdn l..th. For.tm. Rcs.. .; ( 13 9 1 .  

Synonymy H,, r.:lrr,r l1.t X ~ A R I F .  194 t : hGm. b f ~ ~ s .  H i r t  N3t. P.Ic~T, n. wr., I 2 : 2  17. 

lint jrc.r.,r,.r h ~ r  r~ Y I V A V Y  . ~ n ~ l  BROWS. 1956 : Ecin,~.  GcnI. Hc[vcti.lc. - i A  ( 2-1955) :557. 
l:~:~rrtr.r,rt,..:rr.r HRO\-.I si A X Y  .tnJ R ~ n a - N .  1956: Eclog. GcnI. Hch ctisc. I S  I I -  1 9 5 5  ) :5  l6. 
. \ E . F I - : J J ~ ~ ~ I  r r ~ l ,  ./r1.1 HOI.-KFR. J 356: Xwes J~hrb. Genl. P.~I:ic~ntol.. r\hh , I U3 (4 )  :319. 
I h, r r l ; , l r~pJ j . r l~ r  1 3 0 ~  1.1. LOFPI.ICH ~ n d  TAPPAN. 1 957 : Bull. t-.S. NJ~. hlus., 2 1 5 : 4 i .  

C;!r,lr~rtrr,r:i,~r~t!.r RI-ICS. 195-: Cnntr. Cu~hrnan Fount!. Fomm. Rc3.. S ( - I  ) : I  36. 
t I c ! r  p'n::?,rlv,:~ ; / t t t - . / r~. i  RFICS. a 95;' : Contr. Curhn~~n Fnuntl. For.im. Kc<., 8 ( 4  ) : 1 37. 

Diapno~ is  Tc~t trr~~ho<y~r.t l ,  h~ct~n\c\-.  <pirtu.onrer or ~trnbilicnron\ex: wirlc umhilintc: pcriyhcv 
rot~ntlrtl no .~nctrP.~r n ~ t h  .I \ ~ n , ~ l c .  Lwl. o r  trunr.~te wtth .I c!ol~hlc kccl: krcl5 mlr. k 
t ~ a r f c r l .  

\Y'.tIt ~rrtcv.ttc. \tlri.lcc rrnrulth. rup?ce nr k . ~ d e J .  
Ch.lnlbcr< r>\ .I tc. ticn~i<phcr~c.*l, nnyul~r-rhnmhoid nr m-t,cnl.ir-t runc.~tc. 
Sltttlrc~ on hoth rhe qptr.lt ~ n t l  utnbjlical sirlc curled r l t  r.~clt.~S. drllrc-s<cc! or e l t r ~ t e d ;  they 
t11.1\. bc l imh~tc .lnJ hc .~~ lc~ l .  
Y r ~ t n . ~ y  .lprtllsc ~nterloni~syinal. umbil ic~l. cr~vcrctl Irv c.utcn.;wn~ l r r m  rhc chamhers 
I r ~ ~ ~ l f . ~ ) .  nh~tli ittml .In ~~nperinr.~tc cnrnylcs ~irnhil~r.r l  rtlrcr pl.~tc n 9th ~~~~~~or! 
111t r.1l.tr111n.11 " ~ n ~ !  in t r . i l ~m~ i? .~ l  "Ipcrhtrfi. 

Genus Hn.rticqerjt~oidcr RROWNIMANN, I 9 5 2  

Kcfcrence ~ ) ~ ~ I > N K [ ~ , A N N ,  P., 1952 : Glcvbiger~nidnc from thc Upper Crct.~rcou.; (Ccnomaninn-Wes- 
~r i~h i i .~n)  01' Trinitl,td. B.W.I. - Bulfetin nf Amcrir,tn P.~lcon~olng?.. Z:1 (Z,fO) : 7 2 .  

Synonymy E : ' m h t ~ ~ ~ / , ~ r ~ ~ ~ ~ r ~ l t r t M ~ ~ , ~ ~ ~ v ~ ,  195J:Dokl. Ac.ld.Sci.U.R.S.S., 1I.I:1109. 

Type species / l . r r t i , p )  / ~ r . / / r /  ,r/t-r,rtrdc~~ s CI ISHhlAK. 193 1 

Diagnosis Tast p l .~n i~p i r ,~ l ,  hilimbilic~te, stcll.~te in appearmce. 
\Val1 ~wrfor.itc. qu r f .1~~  sm!\c-rth, p i t t d  or ttnely hrcytrl. 
C. h.~mbrrc In c,irIy st.r,ce ,ylohul~r, Iatcr chambers r.t~fi.11-clonr.~rc, mudl produced. 
L,lpcrlnLc or ctax ~ t c .  
Su turc* r.lrli.1 I. rltpres~ed. 
I'rlin.~p .tpcrturc .In interiom.~ryinaI. ~fu~tnri .11 arch, bnrtlcrcrt .ilrclvc by 3 pruniincnt lip: 
tl~c I.t tcr.11 ~~nlhiiic.~! p< lrtlons oi succesrirc Jpcrtures rn.y rcmain I ,pen .IS ri ipplemcntn~ 
rclict 1pcrturc.i. c.1ch with .I rernn.~nt of the brrrdrrin; Irp. 



Gcnus Neciht;qcJIfi BKONNIMAKN and BROWN, 19 5 8 

Rcfcrcncc D n n s s r ~ r n s ~ .  P. and nunu: s. N. K., 1955 : I ler l l :~  r":v!l.i. :I newp name for a Crctarcnus 
pl~nktanic For.~rninEict~l .ccnus. - Juurnd of thc \ \ ' a s l ~ i n ~ t ~ n  hcsdent!. of Scicnrcr. 
.IS ( 1 1  : i5-r7.  

Type species A ~ I Q J J I ~ I ~ ~ ~ , ;  / f t r i~e i~ l j t , t  D'o~r+tbw n r .  /roco~i/t~;i GASIWI.FI, 1 94?. 

D i a ~ n n s i s  Tect trochospir~l, bicnn\.cx, umbllic~te; periphery rulrntlc~l, with no indication of Lcct or 
pnrcIess marsin. 
Wnl l finely pcrforntc, surlare slnooth to hispid or rugose. 
Chambers globul,~t to tr\.itc. 
Su twrcs dcprcssccl, r.irlinl, st  r ~ i ~ I l c  to curved. 
Aprrtt lrc in  tcrir>~n.trginal. ,In cxtraumbiIica1-umbi Ii1,11 ,~ r rh  bor~lcred abovc hy ;i n,lrrow 
lip or spatulntc fl:lp: in forms wi ih  a broatl opcn u t ~ ~ l > ~ l i n i s  ~ h c  succcssi~~c npcrtur,~T il,~lss 
lndy remain visible. prcscrlt~n,~ 3 serrdte or scnl l r ~pc r l  1,c)rdc-r arrlund the tmhi licu?. 

Genus Lef/({t/di)~n BOI-LI, 195; 

Reference HOLL I. H. hl.. 1 05' : Zhc h r . ~ m i n i f e r ~ l  Gcnr-r~ Sr h . r <  I ni~r.:  frrnrxr~\x.  en~enctctl m i l  

I.c*t/vni'rli~~.i. n. yen. it1 thc Ilret.~ccous of T r i n i J d .  LI.\Y'.l. - Eclopr. Geoftyicac HcIvc- 
tine, 50 { ? ) : ? 7 5 .  

Type species I.prqn!rfi t tri  pr.o/!/her.trttr I301 1.1, 1957. 

Diagnosis Test i n  the early, s t ~ p c  slightIp trochnspirnl, latcr l ~ l . ~n i \ l ~ i r .~ l .  
\'Val1 perforate, snlotlth, l i i i ictl or hispid. 
Chamhers in the early part ~ l n b u l n r  to subglobvlar, ill 1l1c Iiist whorl elnngatc: sr>rl?c or 
all chambers of thc l ~ s t  H'I~IV~ I ~ n \ e  two o r  occ,i~lcm.~TIy lnclrc tubulospines arith I>IIII>- 
shaped extensions ( m o s ~ l ~  broken di). synlmc~sic,~lly .~rr~ln;rd on c.1t11 sE~ic of  ~ h c  
cqu~torial plane. 
SLI turcs r a d i ~ l ,  deprcs~ctf . 
Aperture an intc-rio~~~.~r~:in.iI, eclu.~tesiaI nrrh In thc c.~rtr stlylrc: ult inl~tc chmnhcr wit11 
t a l *  interinrn-~rpnnl. n m h i l r ~ ~ l  apertures. one (In c.irti ~ i c l c  t r i  the chsmhcr. 



Genus P/anon~a/ilza LQERL~CH and TAPPAN, t 94 6 

Reference LOFULICII. A .  R. and TAPPAS, H.. 1946: New \Kr3qhit3 For3miniferz. - Journal of 
P~lrentnlop,  21) ( 3 )  : 3 J .  

Diagnosis Test planispiml ; hiumbilic~te, inrcllutc to part I F  evolutc. lohulate in outline with a 
dlstinct keel. 
\\'"a ll~nelf perfotztc. surface smooth. 
Chambcrs angular-rhornb~id. 
Sutures curved, elevated, hcsdcd in the first part of thc I;l<t whorl. 
I'r~miry aperture an intcriomarginal, equatorial arch bc~rtlcrecl by a distinct lip. with the 
opening extending h ~ c k  a t  either sidc to the septum nt the base of the rhanlbcr, the 
lnicrnI umbilical post ions o f  sucressivc apertures rem:u t~ in~  open as supplementary relict 
apertures, each with a rclnnant uf the bordering lip. 

Genus PrafgIohtrr~r~ca~~n B E R ~ ~ L ~ D E Z ,  19 52 

Svnony my Rntwndi~~n S ~ R R O T I X A .  195 3 : Trudy V m .  hreft. NauLno-ls3ledor. Gml. - Razvcd. 
Inst., n. wr., 76.165. 
Glnbotrr~~rr'~~~rl l;r  Ralsc, I 957 : Cnntr. Cushman F~~untl .  For.lrn. R6.. 8 (4) :135. 

Diagnosis Test trochospimI, bicoilvcx 111 spiruconvex, umbilic.~tc: ~rctiphcry rounded to sub:~ngular, 
with n moderate kccl i n  the early stapes, commo~ll y progressively less prominent in the 
Iater development. This kccl mny be beadcd. 
W:dl finely perforate, surir~cc smooth tn hispiJ or p.~rtlp nudose. 
Chambers ovate to sub.~n~qul.~r. I 

Suture on the spEr,tl sidc mdi,~l or cumed. Jepressc~l to r.lisctl, son~etimes thickcncd or 
cvcn beded. on the un~httir.tt sidc d c p r c s ~ d  and r.1ilE.11. 
Aperture interrom.~r~~n~l ,  .I rel.~ti\ ely high ancl open ~?rtmumbiIic.~ [-umbilical arch 
bordered ah \ -c  by a n.lrrnw Iip or sp~tulate fI.tp: in torms with a bca~d  open uinbiPirus 
thc successi~e ~ p e r t ~ t r ~ ~ l  i1.1jl~ n~.ly rerrwin risible. prewntinx .I serrlte or sc~tloped burrjcr 
around the umhill~us. 



Genus Rotd+orcr BROTZEN, 1 9 4 2 

Kefercncc RR~TZI'N. F., 13 $1 : Dic Foraminiferenyattung Garelinella no!,. Fen. tlnrl tlic Systematik 
iler Rotaliiformcs. - Sver~ges Geol~>gisk~. Unrlersoknin~, At  h.. qcr. C, no. 4 5 1 ,  
36 ( S )  5 2 .  

Synonymy Tl~irlirittm~t~rrrh SI(;AI.. 19.18: Rev. de I'lnst. Emn~ais du PGtrolc ct Annales d e  Cnm- 
bu~tiblcs Itqu1tlc5. 3 1-1 ) : 101. 

Type species Rnfrrlifrrrrrr Irrr<~ulr;t BA~TZFX,  19-12. 

Diapnosis Tmt trochnspxnl, hiconrcx to planoconves. urnbilic~te: p e r i p h c ~  . ? n ~ u l . ~ r  wgth 3 sinrle 
kee l .  whirh Ir rnnrtly bc~rlrd. 
lX*.kII ycrioratc. smooth to ornamented with m l r ~ r m u r  rid,ccs or knohz both on the spiral 
nntl on rhc t ~ m h ~  11c.rl s~rle. 
C.Fi.~mZ-.crs .~n~ul . t r - rhomh~d.  
Suturts on thc ~ p ~ r a l  q~dc cuned. deprewd to eln+~tcil. mav he lirnh.~te snr! hcadmf, cm 
thc urnhrr~c~l s~tlc r.~tjral to sI5~htlr curved. deprfiw~l to clcrarcd, nnll ~nmctirnc~. Ijrnbztc 
~ n t l  k.?c!c41. c*p~i .~ l ly  In rhe t'lnt part of the l ~ s t  whorl. 
F"fm.sn. .lycrhrrc interiomar,nin;ll. ~xtr~umhi!icai-umbi1tc~l. n i th  .In irnprrfor.~tc flap 
R hrch iuccr wlth the preced~ng : a sinFIe ~ w n n d ~ n -  sunrrll lpcrmrc per wture W I : ~  

I brrnlcriny Ilp. 

Genus Rt/,qn~lob@tri~m B R O N X I ~ ~ ~ A N N ,  I 3 5 2 

Reference B H ~  I N X I ~ T A N N .  P.. 1351 : Gl~bi~~er in idae from the Upper Crct,~ccni~r (Ccnoinanian-hl~er- 
trrclltlan) r d  Trinitl~d. B.W.I. - Bull. Amer. Palerlntcll., .?.I (I""iI):l6. 

Synonymy P / n ~ ~ i r ~ t e r  ~ / / , r  I~HONNIMAKX, 1952 : Bull. hmer. P.~leonlnl., 7.1 ( I .in) : i 7 .  
I'l'//m/wi~/.,/,l ~ ~ H O N N I M A K N ,  1952 : Contr. Cushm.in FrluntZ. Foram. Rcs., 3 ( 4 )  : 146. 
-['rirt!tr//,r ~ ~ R O N N ~ ~ ~ A N N ,  1952 : Bull. Arncr. P~lcontol., 3 % ( 1  I ( ) )  :?A.  
h'li;;I~r/t/r/  [ ~ I < O N N I ~ ~ A N ~ V  311d BKOV('N, 1956: Eclog. Geol. Hrfvc~i , ic ,  C8 ( 2 - 1 3 5 5 ) : 5 5 7 .  

Type species G I ~ / J ; , ~ ~ J I  i~tir I //,yo '11 T - ' I . L ~ ~ T M I ' R ,  1926. 

Diagnosis Tcct t ro~11o~ t i i r , 11 ,  hicon~,es, ~mb i l i c~~ te ;  periphc'~: mitnrlcil to .~ng~tlar, rarcly with 
#I p ~ ~ ~ l t l ~ ~ k c c l .  
\Y'.kI I ~>ut'nr.itc, s ~ r i . 1 ~ ~  typiwlly rusose ni th  nurnfiou~ I.rr,gc p t t s t l c ~  t\"tltih m,ly CO.LICSCC 
into t l~c t in~ t  rrti~cc, t.trli.iti~,:,. tronl the mitlpoint t r i  c.~rh rh.~nihcr tin tllc pcr~phrrs. or 
much ~~ rn t l u r c~ l  pert pilcr.11 l y into ~ p ~ n e l ~ k e  r.~ten~itrtis, Iiltlrc r.~rclv smooth. 
Ch,~inl>cr~ ~ l ~ h e r ~ c . ~ l ,  hcrnf~phcricnl, r.~~li. l l-elt~n~,~tc tir ( r,~rclt ) .~n:,titl.~r in thc I.~tcr 
pvrtitui. 
htt t t rcc r.ltli.1 1 t a \  ~liftltI1. c'un ctl 011 the 5pir.ll sitle+ r.lAi.11 on the t ~ rnh~  lir..t l rittc. ,ycner.~ll!. 
ctrprcxsc~l ~ l l ~ t l ~ ~ y l l r l ~ t t .  ru tlic I.~tcr portion of thc tcst *~in~ctirncs clcr .~tcLl .rnJ limb.~tc. 
Prarn.1n .ipcrlutc I r~tcrtr~m.trgtn.-tl. umhilrc.lt. cilverc~l by cs~cn.iicrns I'run~ t hc c l~ .~ rnbr r~  
( tc:tll.~), nliich f ~ l r r n  .In ~~iipcrfor.~tc cornplcs umhilic+~t Cowr pl.itc t l ~ t h  .lccessnF 
inir.~l.tminal .tnl! ~ r i t r ~ l . ~ m ~ n . ~ l  .kpcrtures. 



Genus Schackoim THALM ANN, 19 3 2 

Reference THALM A KV, H., 1932 : Die Fnr.wlinifetenpttun~ HnrilRenirm C~~SFIMAN, l9-74 und ihre 
regional-stratigraphische Vcrbrei tuns. - Eclog,~c Geologicae Hclvetiae, 2 5  (2) 289.  

Type species Siriernlirtn rertnttriirr~r SCH.~CKQ, r 896. 

Diagnosis Test in the a r l r  portion trrlchospirnl, Ixtcr s t q e  becnminy nearl!. or cnrnpletcl!. planispital. 
\YTalI finely perforate, smooth or finel!. hispid. 
Chambcrs tn thc trocho~pir~d psrt sub~Eobular, in the planispir~l prtrt radially clonpte, 
w t h  a bulb-rhapct! cstensinn (rnostIc broken off-as f i n d  p.11-t of a tuht~lo\pine) In the 
equntnrlal plzne. 
Sutures strai,cht, radlal. rlcpressed. 
Aperture nn interiom~r_c~n.d arch or s l i t  estr~umbilic;ll. tend in*^ to bccornc qultor ial ;  
m.)v hc hnrtlctcd hu 3 !IF. 

Genus TicirreJIa REICHEL, t 9 5 0 

Reference R r t r . ~ . r ~ ~ .  31.. loso: Ohsen.atinns sur les GJoho/rrit~rtlrxrr du xiccmcnt L I P  la Breq~ ia  
(Tcwin ). - Eclopsc Gcolosicac Hejrctiae. -12 ( 2 )  :hnQ. 

Type species A t ? ~ t ~ ? i : / h ~ ~ i  rohrvfi G ~ v n o ~ ~ i .  2942 

Diagnosis TCF~ trc>cho<l~is,~T, hironvcx tn plannmn\-ex, umhilicatc: peripl~cy rounrlcrl, F'rckin~ keel 
or pnrelcss innr .~ in .  
\Vnll ~vrinsnte, ~ u r f n c e  smooth or partly pustulate. 
Cliarnhcru rwdtc to suhgl nbulnr. 
Sutnrcs on sp l r~ l  side curved, depressed to elcr,atecl, 0x1 umhillc,~l siclc sli,&lly curvcd to 
satlial, dcprcsscd to fluah. 
Prlm,isy npcrturv intcriomarginal, extraumbilicnl-umbiIica1, with ,In imlyerfnratc flap 
which fuscs wit11 the prcccd~ng ones; a sir~glc su~urnl a~icsturc pcr suture with a 
bnrilcring lip. -_..I - 
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DESCRTPTIONS OF T H E  hIESOZ0LC Z O N E S  

(A4LB19N-;\IAA STRICHTIAN) 

The zonal scheme of the MidclIe to Late Cretaceous inrervaI presented in this work Ins 
been compilcd from local zonations published for Trinidad and Xorth Africa, and from 
the Royal Dutch'Shell Group's exploration studies in such areas as Tunesia, Italy, 
West Pakistan and West Irjan. As our knowleclge of the tasonorny and the distribution 
of the Early Crctaceous plankronic ~ a r a m i n i f e r ~ i s  still rather fragmentary, this zonation 
cnmmences in the 11lhian. 
Chart f shows the zonation together with lncal zonations from Trinidad, north Africa 
and the U.5, western Gulf coastal plain and, additionally, a tentative correIation with the 
classic European stages and the Gulf Coast divisions. This biosttatigrphic zonation, 
based as i t  is upon commonly occurring, characteristic planktonic organisms, is con- 
sidcrcd to bc as near to a time-stratigraphic subdivi.ision as is currently possible. The 
proposecl zonation 1s meant to  be a gcncral framc\vork; if local conditions aIlnw, and 
if such is found desirable. thc zones mav be still further subdivided. A short dei5nitiun 
of the zones is given below: 

1 Ticinella roberti zone (I'artial-range zone) 
This zonc is cxcIusivcly based on the presence of T, rob~rfj hut with the absence nf 
Roh/ifiora. 

2 Rotalipora subticinensis znne (Partial-range zone) 
This zone is dcfined as that part of the range of R. ~tlbtiritlensi~ prior to  the first 
appearance of G/otr~qerine/Joid~.r 11r~gien9sis and R. firit~ensi~. T ~ ' c ~ ~ P / / R  roherii occurs 
together with R. srrllficcinerrsis, hut it ranges ahove and below the zone. 

3 Globigetinelloides breggiensis zone (Totnl-range zonc) 
Kntoljpora f ir i t~et~sir  iirst appears together with the zmaI guide fossil at the base of 
the zc~ne, hut continues into the younger zones. H. siahtit-imnri~ ranges into the lowcr 
part, while Ticrnelh rokrti ranges he!-nnd the zone. HedhergrJ/n n~n~ba'dcff~k may he 
present in the uppermost part, while P/anm~u/ina btixforfi is not yet present. 

4 Planomalina buxtotfi zone (Partial-range zone) 
I-'. brrxiorfi lirst appears at the base of thc zone, but mar not be restricted to it, as 
ctucstjnnable occurrences are repnrted from the lowcr pxrt of the Rnful$nru oppw- 
ninicn zone. Such questionahIe nccursences in the K. oppennit~irn mne arc also reportctl 
for Ticinella roherti, which ranges al I the u7ay up from the 1'. rohrrti zone. K.  fickntmir 
and liedh~t+qel/fi n~asb~ttnJs.r occur in the zone but are not restricted to it. 
G/ob~~eri~ieJ/ordcs br~qiens i~  becomcs cstinct at the lower boundary of the zone. The 
tap of the zone is defined by thc first appcarancc of R. afipet~nitjira and I'rue~/oC~o- 
lri4ricma JI~PII'. 

5 RotaIipora appenninica zone (Partid-range zone) 
The zone is defined as that part of the ranges of R. appr~~~~ir~ica  and P r a e ~ o t r o ~ r ~ n c n ~ ~ a  
stqtzni, whch occur before the first appearance of Ji. gr~epl60rnensiir. I-lpdhqptlh 



n.o.rlii:~n.ri.: errends up\vard inrn this zonc. but its prc-scnce in the  uppermost pnrt 
remains dr)uhriul. I:'. //'I-imrrr.rti is known tn csrcntl Into rlic I o ~ v e r  part o f  the 7r1nc; 
the rxctr rrrnccs c )i /%mfifr~njinn h::s/or,fi ant! Tk.%r!:>: ro;?r-rti in this Inu-cr part xre 
uuestionah!~. 

6 Rotalipora greenhornensis ;.cine 'Partial-mncr ~ o n c ' ~  
T ~ I S  717ne is c!c!;~~E(? nc r ! ~  11 parr nf the ranyc. of  I ) .  :r~ml1ormmiis helou- rhr fir-r 
appearance nf 12. rrrit~mnrr~. 

7 Rotalipora cushmani ;.nne (Tntal-ranpc znnr; 
I n  crnnrrast to thc 711nt"s ~ u i d e  fossil, the c ~ c n  cnrlrc ct~aractcristic X.  rriiXrIi is 
limited t o  tfie niitltllc nritl upper parts of the zonc. 'l'hc 1nrtr.r species may thcrciorc 
cnrlstitute n ninrkcr L)r thc iniddlc and upper part of tlic I\'. rrrshn~nni tnnc. C>thcr 
spccies ranging in t r~  hut hccc~min,g extinct \virllin the znnc arc R. np/lfnriir~irc~ nnci 
I{,  xr<ettl~ort~c~t.r/.r. 

8 Globotruncana hclvctica zone (Tota l - ran~e  zone) 
G, imhrjr(:to st:lrts ~ t ~ g r t h c r  with tlie gilirlc fossil nt the Iinsr nf the zone. I,ut con- 
tinues thrriuglir~ut the. r~vcrl!.in,c one. G. . ~ ~ . / ~ N P P I ( R I I . ~ ~  appears slightly al,orr. the Iwsc 
of the znnc. \~,liilr G-. .r(qnli hccins only in its upper 17;1rt: I~ot h species conriu~iu inro 
nvcrlying znnrs. 
T h e  fact that l intr~l+~~ro :mcl I he C~lnbot runcnnic lacI i :~~~ never hcrn reported occurrinc 

+r zonc t r i ~ r d i e r  unclcrlint.~ rtir impr~rtance c ~ f  the houndat! l>ctwc.cn the A'. rmlrr~~ar,' 
an<I the G. h~i'r~?ii-fi ZIIIIC. 

9 Globotruncana schnccpnsi znne (Par t in l - rm~c  ;.one! 
Tinr parr oFrhe rnncc I)! rhc m n a l  marker. whicii c.;tcntls ahrr\.e the toy nccrlrrcncc 
nf G. l:lrir.~!iio anti I>clo\c rhc lmse rxoirrencc r i i  G. rrjarn?*nfn constiturss rhr  nonr. 
I~urtherninrr ,  thc rilp of rhc znnc is markccl h v  rhc cxtinctirm of G. i w i l r h t ~ .  
G. .ci,ou,!; mnr oitrn l,c nl>untl;tnt t h r o u ~ h n u t  rhis inrcrval, but is not restricted t o  ir .  
'the Ir)Ilolr- in^ sptcics makc their tirst appearance in s ~ ~ c c c s s i ~ - c l r  higher Ievcls in  
the zc~ne: c. rc7r??r. (;. on:~~rt~rnrirrrrfa, G. fnronnl(r. (1'. forrtk-CJ~C: and G. t*rin~i/i?'fl. 

10 Giobotruncana concavata zone (Totaf-tanqe zone! 
I-nrms o c c u r r i n ~  rhrnt~,qlir~ut the zone hut n r ~ t  rcstrictctl to i t  are G. nr?ytt.rtii-nrirmffi, 
(7. rnro~tat~x anc! G .  /i~r~tir.rrtfi. Forms  which hccomc cstinrt in tlie hasnl pnrt are 
G. .rr/lnrq?(~rrmri, G. prin~i/itvz and possibly G. rr)iyi. C,'. s&li ranges higher up u.i t 11 in 
rhis zone. G. loppliwt~t; tirst appears in the lo\vt.rr p :~r t ,  C,, rnriria/o i n  the uppcr part. 

11 Globotruncana carinata Tone (Partial-range x< I W )  
'I'hat part o f  tlic rangc t ~ i  rlic ;.anal marker, wI11ch rutcntls nhorc  the top nccurrcncr 
of G. ronrot~utn and I>clou. 1 1 1 ~  base occurrence nf 111~. sjnqlc-keeled G. ~/r~trrcl/r~ ancl 
G. .rtr~flrtif'ornii.r ccnn~titutcs ~ h c  7nne. T h e  ~ o n n l  nssrinhlnqe includes the Ionqcr- 
1-3 n tiny C,'. n t t ~ r ~  r/irnr;t~ocl/~r, G. rt~rnrluto, C.  fi~rt/tin/i;, C,. /t~t~p(n-~rt/r and G. i~/!/o:dr r. 

12 GIobotruncana elcvata xnnc (Partial-range m n c ' ~  
The l o ~ e r  I>oondnn o f  t l ~ c  zone is charnctcrizcd hv the first appcxrancr of  t31c 
sinqle-keeled G. r/r.kI/n and G. strmrtihrwir. T h c  rlppcr h o u n d a y  o f  the znnr  
coincides n-ith ttic ~irsr  r,cctrrrences of G. ro/t.r:rrlm nntl G. nrrrr. In hnsal part 1s 
\re11 marked hy t!~c co-occurrence of G. r+r+n?rr nncl T*.  sr~rinn!o. 
C;. rrntr!ro.rn, C,. r-fir:ii<: ant1 prnhxhlr f'roz:!fi:r~,!r:~rr:-~~rrn <-i:(~p first nppenr in the Imvcr 
part, ~ F l i I e  G. ~ z r r : t / r t i r r r  2nd probahlv G. rnrfirr~;!~~ 17ccrirne extinct in the u p p r  
jmrt n f  the  7one. 
G. firni~-ufu, G. /q,finrt*rt/i 2nd G. i~rd/o.;r?;..r arc also prcscn t thrnu,phout the zonc. 

13 Globotruncana calcarata zone ('rotd-range 7onsi 
( jccurring 11-lrh ttir c1i:ir:lctcristic euide fossiI Im~t  not restricted t o  this xonc arc 



G. forniintn, G. /ap?ur~n:i, G. I~r(/ /oidr~,  G. rfrtnrtIJnrmi~, G. mnica and Prat~loba- 
trimfanu rifm. 
G, arco cntcrs ar thc base nf the zonc hut continues into thc overlying ones. Such 
spccies as G. fa/sn.rf~/nrfi anti G. ~ f ~ i a r / i  make their first appearance immclcEate1y after 
the extinction of G'. cu/cnrat.n, 

14 Globotmncana stuarriForrnis zanc (Concurrent-f-rln~c zone1 
' I - ? I ~ ,  zonc 1s dctincr! as tttc rnnee or-c-rlap of G. ~trtrlr:rTornu"~, C. I?~~l/oidtr.r, G. s t~ tmf i  
and G. ~ d l ~ o ~ i ~ i a r t ; .  The al.rsrmcc in this zonc of 6. rnknmfa. G. pn;c~rri, 6. rontrm, 
O. ,cFyv~~tini and IL~qqlnhi~~rirm rufr,rtdkd i s  an I rnportnnt ncqat ivc fmtu rc. 

15 Globatruncana gansseri zone (Partial-range znne) 
This zone is defined as thar prt  of the range nF G. .:m.rtrri prior to tho first appar- 
ance of G. mglirnr~.ti.r and J<~tp:lof~i:~rinu . . .rrott.;. G. r f i n f ~ m ,  G. .~ap-bini aad I..!r:c- 
plohrcmirm rntrrnzatn n ~ a h  t l~c ir  airsc appmnnce at the bzse of tl?c i-clnc, bu t  ranee 
tIirntrghr>u~ thc or-crlyinc C;. mqaroPt:J,x zonc. Orhcr chnractcri5tic forms occl~rrirrq 
in the ;ronc, but not rcstrlctccl to it, include G. conirn, G. arm, G. ~t t~nr t i ,  I,$/G- 
hotrimcnna titoe. 

16 Clobotruncana mayamensis zonc (Total-ranpe znnc) 
In ltlditinil tn the 7ond marker. Rx*:hJ+fr~r;n .rmff/ is dso rc~tr icr~d t o  this intcrcal. 
Other c't~aractedstic forms, althoirt.!~ not limited tn thc zone, are G. roniro, G. 
$f~(firti, C . i o  vtrisu, Proe~/o~~*frtr~:~u~:a r t f a ~  an c! I:~::yhhi~rr~mi rn titttddu. 

G. , fn j~ss~r i  and prnhably G. nrca hccome extinct withrn this zrxie. 
Tho entire f i ~ r r d ~ ,  C;lohotr~~ncanidac clisappcars at tlic top of the zunc. 



UJ<SCRIPTICISS I S D  TT,LLSTR .I'I'IOTS OF 
\ I  ESCTZUIC: S P E C I E S  

{~rrsnrecI in alphn!yetical r~rderl 

Reference / I ~ r ~ ~ n / . ~ l t i z ~ ~  hr.cyyien r i r  G . ~ s ~ > ~ L F I .  19 12 : Riccrche m~cr~y.~leontnlo,~ich~ c str~ticra fichc 
cul1.1 Sc3gli.1 e ml FI!.r;d1 crct.~cici (lei dintorni t ? i  Bslcrn.1 (C.lntnn Trcino). - Rivi5t.1 
1 r ~ l i . l n . l  ~ 1 1  P.~lmntnlncia. 18. SuppI. Afcm. 4:t02. pl. 111, f!,c. (I. 

Type Iocaliry G t q e  of the Brc-w~? River, northmrr of RaIerna. ne.lr Chi.~?~o. C~ntcrn of Ticinn, 
southcastcrn Switzcsland. 

Diapnmis Twt planlqpir31. biumbiiic3tc. slichtlv evolute, eclu.~tornl periphery Iobulatr. 
\S'JII p r i n r ~ t c .  mr iacc  ol' rhc i t rv  I h.~mkrs  of the ltrt whorl more or l c c ~  p~tteil. 
CIi.~mhers oh[.lte. the usu.~llr 9 ch.lmhcrs of the list whorl incrc.\cc s c p ~ l ~ r l r  2nd FIOA.IY 
in sue .  
Sutures distinct, dqircssed. ntlial. 
Prlrn3t-y aperture inter1om1ryin.11. an q ~ t n t o r f ~ l  broad nrch r\-ith I~teral estcnqinns rcarhinq 
h ~ c k  . ~ t  ei~hcr side i n t ~  the urnb~lic~l  arc.? hr~icre~l by .I lip. of ~rlitch the urnbilic.~I p3fli 

m.tv be n i  cnnvdcr.~ble qlzc (f lap- l~ke) .  the l .~terll  u m b i l ~ c ~ l  pstinn.; nf succc<cire 
apertures rcml~niny I tclh1c .I% ~ccc-n~!.tn- relict .lpcrturrx 

Strat. distr. Rnnging throughout t hc Glnhi,y~r.it?rlloirle r h r c f i ~ i e n  fir zone. 

Remarks T-ncaIih nf f i p c e d  yccimen is Dyr cl Kef section. slmple IF -IOI. \Kt. Tunisia. 





GIobotruncana angusticarinata GANDOLFI 

Reference  Glnbo/r.~/nratr~ l i ~ r t ~ ~ j  (D'ORBIGNY) v ~ r .  r ~ f ~ / / r / i r ~ r j u r ~ f ~ ~  G A N I ~ L F I ,  1942: Ricerchc 
microp~leontologiche e stratigmf~chc sulla Scaglia e sul Flysch crctacici dci dintorni di 
Bnlerna (Canton Ticino). - Rivista 1t.lIiana cli P,lIeontologia, 48, Suppl. Mcm. 4:127 .  
fig. 46. no, 3 .  

T y p e  local i ty  Cava dclla S~nbri~1n.1, wcst of Ralcrna and n c x  the milw,~y line to Lugano, in the ~ ic in i ty  
of  Chiasso, Canton o i  Ticino, southe.lstern S~ritzerland. 

Diagnos i s  Tcst low trochospir.~l, biconvex; equatori.~l periphery slightly lobuinte, w ~ t h  hvo beaded 
kccls which bcctmne vcry closely spaced and almost smooth in t l ~ c  last chambers. 
Wall perfor.~te, surisce sn~or th .  
Chambers angular, cilmpressed, snmewhrlt arched and showing a faint imbricate structure 
on the spiral side; ~lrranged in about 3 whorls. thc 6-7 chambers of the last whorl hardly 
increase in size. 
Sutures on spiral side slixhtly curved. ohliquc, raised, beaded, on urnbilic:ll side cunred, 
ninrkctl hy bcnded sigmoirl scptill r-;lrin.lc, which partIy border the umbilicus. 
Unihilirus rnthcr shall on^, witle. 
Priln;lr!, apertures interiomzrginal, umhilicsl, covered by a tcgillum. 

Strat .  distr.  T-owcr part Glnhotrt/nrtr~~rr ichnre~irzci  zone into uppcr part GioGofr./mcn)trr elerlrlfn zone. 

R e m a r k s  Lowlity of figuretl specimen is Dyr el Kcf section, sample 11; 85, W. Tunisia. 





Rcfcrencc 

Diagnosis 

Strnr. distr. 

Remarks 

PI/![ iti/ll:r'.i ,:r:,t CC.~H>I.\Y. I c):L: 5, lrnc Fiur tm~nifcr.r imm rhc i\rU:ndez S21sle of E~qtern 
hIrricn. - C o n ~ r .  Cushrnan L . L ~  r:or;ln~. Kc\ . .? . 2 i ,  i. ( 1 : .  1 1 - i  

Tc.;! !on- t r ~ h o s p i r i . l .  bimn\-rs: e ~ t i . i t ~ v r i n l  j-cr;plicn- Id~bul~te with 1 n-idell. r;pncd 
J**uhlc krrl. t i i ~ t j n i i l ~  hr~cteli  except In !hr  1.1-t p tr t i t jn.  
Yi'.tI E pcr5 'r-~tt. 5urCr~-c ~ m n ~ : h .  
(.!~~rnl>,-:s i n y u l ~ r  w ~ t h  :nincl:c m lryir~.. Inilatc,!. .~rr.~nec-J in 21 : -5  whorls: the 6-7 
h tmhc-r~ oF the l l r r  n-hcwl inc- rc .1~~ nln.ir-r.~tclv In Gzc. 

Sur~!rc-s c\r! sp i r~ l  side iun-cil. ~ t r ~ ~ n q ! ~ -  r.i!ir.tf. hc.~tlc.tl csrcrt for the last chsmbers: on 
u:~bilic:l 512, slichtlr nmn-ed. tIcrrc-c.! t ; r  r.!rc:.Ll. 

L.n+i!rn!s f.:ir!!- deep. wi~?c .  
l'rim.tn ~ ~ e r t u r c s .  inierinm.1r~1n.17.. um!li'i<.!l. rr~r,c-rc-~l  a !1i:31 tcrillurn. 

L tw .~ I l t~ -  13: ficureJ rpccimen ix  D! r r-1 Kt f  wr tinn. $.:ln?lc ?F 213. K'. Tunisis. 
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Globotruncana bulloides VOGLER 

Reference Gfnhofrlrmrd-tncr linglei brrllo.;hs VDGLSR, 19.4 1 : Ohcr-lura und Kreide \.on Misol (Niecler- 
Ihndicch-O~tindicn). - Pa1.1mntr~ps3phrc.1, Sirprl I\', Abt. IV:1S7. ~ 1 .  S S I I I ,  
fiqc. 32-39. 

Type JocaIity Is l~nd af hlisoI. east Indonesia 

Diagnosis Test ye? low tmhospirnl, spirsl sirle almost flat to slipht lr conres. umbilical qide 
bect)rn~n~ rnodetatelr convex; equator i~ l  pcriphcrt. rlightlr Itrbulate to Iohulate, ~ l t h  
tn-o widclr speed keels. k d e d .  
\17alI perionte. surf~ce a l~ t t le  ruFosc in the centr~l plrt n i  the chambers, last ch~mbers 
um3llv smmth. 
Chambers suban<pIxr. stronyly infl.ltcl1, cspeci.tlty the I~st ones. ~ r r ~ n ~ c d  in a h u t  z ! ?  
whorls: the 6-8 chambers nt' the [ask whorl Incrclse recul.~rIv rn size. showing a distinct 
imbr~c.~te structure on thc spit21 rll!e. 
Sutures on <pita! side mn.cLf. r.lr~cil and hcaliccf. the ones between the 1st three chsmber~ 
msr be deprnsed. on urnbrlic~l srcle slightl!. ~-nerl. m.~rked by i~rh t .  rveaklr si,qmnid. 
<eptzl carin~e. p.trtly bordennp the urnhrl:t~rs. w h ~ r h  may trc \.trite In the 1st  fortion of 
the test. 
L-rnb~licu~ shatlon-. wide. 
Prima? apemires rnterinrn~rgin~l. umhilicat, covcrctl hv .I tcrillum. 

Strar. diqtr. Upper pzrt Globo!rn~lcr;.~z-r rfiri)riltc7 zone to top GInhntr~~vrcmn r~irtrrtifnrmir zone 
(?ut.stionL~ble occurrence in lower plrt GloF~rrttrrl;lr~,r ~ i ~ r ~ j / ' l t r ?  zone. 

Rcrnarks L ~ x l i t y  of figured specimen is Wcll N. Ncllcrland 12,  sxmplc 31 5-316m 





Reference GJ~hn~rrrmr;rr?:: cgIcnmt:~ CL-SHVAY, 1917 : New and interfit  in,^ Fo:nmminifcrx from hierico 
2nd T e x ~ s .  - Contr. Cushrnzn L b .  Fnr-~rn. Res.. ?.:I 15, PI .  2 % .  fig. 10~-b .  

Type locaIity Cut in G.C. and- S.F.R.R. at N c d ~ c  of F;irmen-ilk. Texas. U.S.A. 

Diagnosis Tcst vety low trochospiral, spiral side almost flat, umbilic;lt sidc strong$ convex; 
cqu,~tnri,~l periphery stellate, cxccpt For the last portion which i\ mundcd, w ~ t h  a d~s t~nc t  
ringlc keel mhlch IS prov~cletl ~ v ~ t l z  shnrt spines, one per chamber; keel and spinec are 
bcatlccl, nr any rate for the prcatcr pstt. 
Wall perforate, surfarc rugosc, except lor the last chambers; tlcgrcc of rugnsity decrenses 
g':lcl""lly. 
Ch,zmberr subangular, inflntcd, a r m n ~ e d  in about 3 whurls: the 5-7 cliambcrs of the laqt 
whorl increase rather irregularly in size. 
Sururc~, on spiral side sligIltly curved to almost s t ra i~ht ,  r a i ~ c d .  be,~clcd, on umbilicaf side 
radial  to sliphtly curved, dcllrcssrd tn sl~ght IF raised, occas~cln.~lt!+ beaded. 
Urnhll~cus drep, rather narrow to i'.~~rly n rde, 
I'rirnsr). apertures intesiom~rqin~l, umbilical. covered by .I te,~illum. 

S m t .  dists. R s n ~ i n , ~  thtuyhout the Gfohotr~t~m:tt .r r ~ ~ ! f - ~ : r ~ ~ r a  zone. 

Remarks Loc~lit!. of fi-pred specimen is sarnplc G 5 1 1 ,  T. Tunisis. 



Globotruncana mlcarata 
x 85 
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Glohotruncana carinata DAI.RIEZ 

Reference Ghh, ) f r . r ln i :  / G l n l ~ ~ ! r - n n r f i ) ~ ; t )  t,entricorit rrrriv-d:~ D.%r.nrm. 3 9 5 5 :  The genus G l o b a -  

/ r r t r ~ i ~ : ~ r . t  in Tunicla. - I\iicmpalmntafocy. ( 2 )  : I  6s. text ii,c. R. 

Type localin Le Krf-h.lclli.me. northwestern Tunisia. 

Diagnosis Test very low trochospiral, spiral side moct often slightIy conczve, umhflical sitlc strongly 
convex; equatorial periphery distinctly Inbul;~tc with a rather closely spnced drlublr keel. 
distinctly bcadcd, which featurc may he absenk in the last chamhcr. 
\Y'.III pcr tnr~te .  surf-~ce of thc f ~ r s t  chambers of the l ~ s t  whorl .comewhat ru,corc. lart 
nner smtwth. 
Ch~rnhcrs  . lnp la r  subconical. moder3tcly inflated. c ~ c h  dmeloping .I rlistinc-t, t~sually 
be.tdr~1. c ~ r i n ~  on top: 3rr.1nce~i in 21 , -3 whorls. thc 5 - 0  ch~mlwn of the I ~ s t  whorl 
incrc.1rrn.q r e p i ~ r l r  In 5ize. 
Suturcc on spir.11 s ~ J c  distinctly cuned, in the Inst whorl r.lised 2nd bcarled. on umbilical 
side r.~rfinl, deprcsced. 
Umbilicus deep, wiclc. 
Primnrv apcrturcs intcriom;~rginnl, urnbilic~l. covered by a lorn, tegillum. 

Srrar. distr. C p ~ r  p.~rt Glohnrr!rr:i.:rr;: mvr,:! ,t!.t tone into Iowermcrs: plr t  G!~;h~~!r.?~~rc,:o;7 t;!i.t.i:!rt zone. 

Remarks This species is ch;~mcterized b!. 3 keel (carina) devclnfcci on t o r  nl  thc umhilica! sick n i  
e.~th chxmber, which ie3turr is not present in Gi'ohfi .~t/~tim.~ c-~,r/r-.;t;;?~r I ~ R ~ ~ T Z E S ) .  

hfurc.c~\-er. thc chamhcr has n t e n d c n ~  to hccnme snl~conical in s h . 1 ~ ~ .  
It dill'crs lrnm thc much yoiin,ger Globn/r~nt,nr)~ir S I I ~ ~ C I J ~ I T ~  TII.I;V cspeci;llIy in thc 
concavity of the spiral side. 
Less ctrikiny 3 r ~  the cliiferenccc from G:nh~)!r..vnrizn,: l : t r ? ~ ~ l l n t . ~  SI(; .~I . .  wllich clcvclr~ps the 
s;rmc krnll c~rin.1. thourrh nor so prom!ncnt: the ch.trnherc. honr tc r .  .Ire Iowcr And less 
srccp. xn<l the s?rr.tl side is 51ichtly con\.es. 
See. .~lscr rcmzrks nrt G,'oh~;!rtir:;-.irr.r r~rri.r:~.rr,r ( B R ~ T Z F S ) .  
Loc.~lirv of ii,yurc~l qpecirnen is Dyr el Kei  wct!c>n. r.~mplc 2F 13<). \S9. Tunisi.1. 
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Globotruncana concflvata (BROTL~N) 

Rcfcsrrnce Rnrdirl rorrt-d!.a!n RROTZEU. 1 9; i : Ftrr~rnini fcrcn aus dcm Senon PaIistinas. - Zeitschrift 
dm Deutschen Pal:istjnx-lrercinq. 5': :66. pl. 1. ftg b 
C;!~hotr~ t~rrdrzd  (C1~rhot1~tr1i .r~r.1 J I cirtJ-trnc.l \Y'HITF. D-~LPIFZ. 1955  . The genus G!oh-  
Irrrrlr.inn ~n Tunrsi~ - >f1rmp3lerlntolo~1, I (17) .IC1R. text flc '. 

Type locality \Yrrtdi hf~tl i ,  on the 5. E flank of Aft  Ctrn~el, Isr,icl 

Diagnosi~ Tmt ren. low trcrchosplraI, spirll side <nmctimcs < I ~ ~ h t l r  concave. urnh~l~cal side stron3lv 
ton\ cu : quatorial ~ r ~ p h e ?  d~,ttnst lr Inh~tl .~tv tvi;'l twn ~lowlv sp~ccr! keel<. dlst~nctlv 
k ~ d d  e\-cept In the 12s: p r t r n n .  
\T1I1 yerionte. suri~ce of the ilfit cf i~mbcr~ nf the I~s t  r\hvrl ccrner\h~t m p e .  l ~ s t  
L hlrnberr wnooth. 
Chlrnh~rq xlrnort hemispht-ricil, arr~ncet! in 21 :-? whorls; the 5-6 chambers of the llrt 
\\hod inrre~qe re"cuI~rIr ~ n ~ l  unnlrv r.ir~cllr In kizc 
5utures on s p ~ r s l  vJe d!st~nctli curtctl. rn l ~ s t  whrxl r31ceJ m c ! .  except rn the 1ztt 
r I ~ ~ r n k r s .  b c ~ l c d  ; on urnb~lical s~cic rlcl~.tl, ~Icprmrcd 
Umb~lrcus deep, 1'~irlv nrde. 
Prr mxn- aperture ~n teriom3r~1nll. umbil~cal. cot ererl by a low t e ~ ~ l l u m  

Strat, distr. R a r i ~ i n ~  throughnut Glnho!utr~c~r~~.: C I I I I C . I I  .I!:z 70nC. 

Rcmnrkr In 1955 DAI.RIFZ described Jn "ttrolut~c>n~ry 5cr1c5 ' somprlgrnc the following three types: 
G ! o b o t r ~ t ~ r c , ~ ) ~ ~ ~  z*rtrtrr~-nr~; p t t ) ) ~ ~ t t r t ~  D A I . ~ ~ I ~ Z  
G!nbofra~zcnr~r~ r et7~rirnm r v ~ t ~ t r t i c s r t  \%'I tttrr 

G1ohofrri)zrmn 1 evz!)~t-or~z r t ~ ~ / r r ~ t f , t  D;ILI{I~ Z .  
Alter   BOLL^'^ study (1957) nl the typc rn.ltcri,tl o f  Glr~DotrrrnnrrfLr r tn!riro~cz WHITE, it 
.~ppe.trcJ t h ~ t  the specles and ~tibqpecies n.tmc t.et~rr.ii-nrrr oi this group hnd to be chnn~erl 
t<l i-njrthlll nttz, a fact whrrh I3~trt11.z hlrn5ctt lt.~(l already t,~ken into cunsidetat~on. For 
pr,ict~c,~lI purposcrs (see remarks G lr16ott tor t -n~ t r r  I.rppt~, e~r!r ROI LI) ,  the foIIon,~ng 
tiomencldh~re i s  proposed here for the threc S ~ C C ~ C F  concerned 4 

Giobosr~rlrcn~~rr pvi~?r iI / r~r l  D ~ t ~ \ t r ' z  
Gioborrrrr~cn~t~r m)rr.c/!'crtrr (~ I<OTZI 'N)  

Glnhntrrsncltnn rar./~ram D A L ~ I ~ Z .  
The maill tliffcrences between G lohorr riurrltrtr c o t ~ r ~ r ~ ~ ~ r t ~ t  nnd the younger GloGofr.n~~rnun 
trer~lr jro r ~ i  Are : 
a .  the rhanlbcrs of thc former arc htmicphcric,~l ~ n ~ t c a t l  of nngular. 
. the hei,ql~t of rhe chnrnbcrr inrrtaucp Inorc mpidly 
c the surixrce nf the first rhnrnhurc ol' the I J S ~  M J ~ O T I  is romenrhat rugose instead of 

sinmth. 
rl .  the teytlIunl is Irln lnstesJ o i  hich 
G l n b n t ) ~ t t ~ r c r ~ r d  ~ I F I I ~ I ~ V C ! ~ . I T ~  SIGAL, I 952, is here mnadered to he a synonym of Globo- 
! W J ~ ~ , I ~ I < I  C O J ~ C A ~  d o .  
Lt l~dih  nf figured specimen i q  Dvr cl Kcf scct Inn. <ample ?F 95. \Y'. Tunisia. 
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Glohotruncann conica \Vr~irr 

Rcfcrcncc G!. hnrrar?r,:rnr r f , , t ~ r s  \ ~ H I T T .  1 ')28 : S ~ l r n e  inrjcu Ft~rarn~nifer~ of thc Tampito emblyment 
. ~ r t . l  ~ l i  hfesicn. - jnurn.tl o i  P.~lrrmt<llocr. 2 ( 4 )  ?s5. pi. i s .  i ~ g .  '. 

T?.pc Incnliry Two ~ n d  mo-tenths h~ lame~r t .~  e.w r ~ f  Gucrrcrt~, Tampit o embsrment. himicn. 

D i n p t ~ ~ i ~  'I'r-sr hi+ t r c h n < p ~ r ~ I .  cpFr.11 c ~ d e  strrmclr. ccm\ rx,  urnh Iic.11 5 1 r k  511 rhtlr ciln\ e.i ( ~ l m o s !  
\ ~ r r c t ~ n t t x . . i )  : equatori~l ycriphcn. clrcIrtl! Inhul.ltc :4) .~Irnr,<t rlrcullr. wrth cine ketl. 
m ~ ~ c ? c r ~ t e l c  beldeJ except :n the 1.1s~ t l ~  trnhr<. 
\Tall prior;ire. s u r i ~ c e  ssmtulrh 

chamber< o f  the I 3 ~ t  whrrr1 rncre.l<lnc q l r r u  11. tn <I?C 

5uturfs on ~ptrat 51de cuned, r11seJ. ~ x - ~ ~ ~ L ~ I  c ' ~ c c p ~  In tkc  lnst chlmhers. on  umbillc~! ride 
rllyhtl!. tuned, in first F.ir: r l f  the 1 lrt \r hot!  r UWL! .1nr1 h.lc!ct!, in hter  p r :  flush to 

s l i~h t l r  depressed. 
L'n~tril~cys deep. wide. 
Prirnxp apertures intcriornsr~inl!. urnhil~c.~ t.  cnl crcrl bv .I high teyillurn 

Remarks I n  the -me paper WHITF describes a vAr!cty GlnI:otrrr~rrirrrit mrrri.: v l r  plfnitlr as "br~ng 
t luted or h;l\ Ing folds on the di1rs.11 ~ ~ r f e ,  c,lustny thc nutrinc J< qeen from ~ b o \  e to a p p r  
t lltted or poIrgonlI". This \.irrctr. r q  J 5ynt)nrm nt G!o~Io!I .~I I~c~:N.I  t / ) ~ ~ ! / t F r i  CI.SHSIA\. 
LocL~Itty ot fr~ured spclmen I< D!.r el K c i  wit Ion. qnmplc -7F 217. \KT. Tunrsia. 
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Globntruncana conrusa (CL~SHMAN) 

Reference Plilr.irnr!irrit var. rnnfusd CCCSI-ISIAY, 1 926 : ,Come Fnraminifera from the hlendcz 
shale of ->tern hlexico. - Contr. Cushmzn Lab. Foram. Rcs., ?:I, no figure. 

Type localiry Nmr Coco, Haciendx EI Limon, Sin Luis I'orosi, hlcsiro. 

Diagnosis Tcst high trcrchospir31: spiral side stron,cly convcx, urnbilirsl side flattend to slighrl!. 
concave (splrtsconrcx) : quatori31 p e r i p h r ~  p o l v a ~ o n ~ f  with 2 keels, distinctly be~ded.  
except wrnet~rnes in the 1 . ~  c f i~ rnk r .  
U"1I priorate, surface smmth. 
Chzm5crs a n L p l . ~ r  w t h  trunclte rn;lr.cins, Jisrinctly m n c n e  on the spiral side, which 
" ~ t c s  the tesr the Jppe3r;tnce n i  a rnurr- or lcrs p-rarnid~l fnrm: 3rr.lnped In jl/?-.i 
whorls, the 5-7 chmbers o f  thc last whorl IncrcJvng slowlr 2nd r~ther irreguhrly 
in slze. 
Sutures nn spird side sIiyhtI?. mneri to 3rchcd. ~trnngIv c~hl~quc. r3iw.d. riistirlctl!. h d d .  
on umhilicd side slight!!- run ed to r~d1 .3 l .  r + ~ i s ~ t I  3 ~ d  be~tlctl to sometimes depressed In 
thc 13s: chambers oi the final whorl. 
Umbilicus deep. tv~de. 
Primary apertures interiomlryinaI. urnbilic.11, corcrcd by n rclstitely low tcyillum. 

Rangins throu~hout the C/nb~ i r rn t~r . r r~~ t  p.rrrsspri zone anrl the Gi/~horrfo?wn:~ ~rw~:~roens i s  
zone. 

Srrar. distr. Text figure 2 in DE LPPARF~T'S puhlicatron of 191 3 shonvs a number of sections of 
drftemnt 9 - p  of Ro.irt~im~ I I J I , ~ ~  D'oe~rc~sv.  Onc of these is deflned as a "section de la 
mutation caliciforme". In f ~ c t  i t  is 3 section of what i s  now ~cnerallj. thou,cht to be 
G/a hofr~t!lr<~nn cotrlrrsd. 

Remarks 1,ornlity o f  fiLgured spccimen is Dyr cI Kcf section, snmpte 2F 224. W. Tunisia. 
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Globotruncana coronsta ROLLI 

Ilcfercncc C L / , J J , ~ ~ ! ~ I ~ / J L - ~ ~ J I ' ~  ~ . I P ~ . ~ J ~ ~ I I I  r o r r ~ t ! . ~ ~ . !  L301 L[. I v 1 I Z i~r  StrL~tirr.~ph1e Jer Obrrtn Krcick in 
t l e n  huhercn F~eI\et~schen Decken. - I : i l u ~ l c  G c n l o ~ . ~ c ~ c  Hr-Ixct~ae. 5' c 2 ) :2 ji. fiLc. 1, 
no 21. 2 2 .  pl. IX- FIT<. 1 i. 1 5  

Type locality Uet~\r-en W'ilJhlus ~ n t l  \'nr.lly.ec. Lint!\ .trc.l. nttrt hc ~sfcrn 5 % ~  imcrf3nJ. 

Diagria~i* Tcrt IVA tr~~.hu~~ir.11,  b~ion\cx .  cr!\~,ttcrrr 1 1  ycrtpher! I(lhu1.1te n ith two C J O ~ C I I  5plted 
kwtelq, drshnaIr hrdrd. at Ic~st in l'ic ljrtt p.wr 
li'.1II ~ r i ~ r . ~ t r .  mrf~rr < r n t ~ ~ l t h .  

C-h.~rnb:-rs ~ n ~ u l a r .  stron~1v rnmprr\sct!. .~rr.~n:cc! In .?! :-i n horts: the 7-' ch.1rnbf.r~ o f  
the 13hi ~ h ~ l r l  LncrcAse reeul. irl~ In <17L ; c . ~ r l ~  w hmIr ~rn.111 h!. compriwn.  
F u a r e ~  on qprrd siJe cur\cc!, r.~ircil. h c . 1 ~ 1 ~ ~ 1 ,  crn umhtfri.11 ~ i t l c  run c~l,  m~rker! hr bc~dt$ 
< ~ c r n ~ i J  w p t ~ l  c . ~ r ~ n . ~ e .  nhi ih  plrtlr bc>r\lcr tlic itnrt,~!~nir 
L ~rlhr l t c u <  \hallon-. n*~Je 
l ' r~mnry 3prturt- i  ~ntetrr~rn.~rrin s l .  t1rnhil1r.11. rrncrctl h~ .I tct.~llurn. 

Srrar. disrr. Yrrer p r t  Glfi6ntrrrr?r.:r::: r i l r r ? t c  ; r : a t  ront  rn ~ ~ p p c r  part G!J}f !rrrn;,;;r.: c:u!r.r:.: tnne. 

QuegEon~hle oc'urrences In Imvcr p l r t  C./q/-r,:rrtr:i.:r:.r r - t ' 1 r ! r t ~ * y  : I ? ( ;  T C ~ E .  uppermn<t 

C, .', ~ / ? 7 ~ - . : 7 ~ . :  L - L I ~ I J I L ~ ~ . ~  zone .lnJ G!~, /J ,J:~J~JI~ 4 : ~ ~ ~ t  t ic: .:r,: 7nne 

Remarks Scc rcrnxr6~ Globv!r./l~zi-.r>r~: LIPP I I ~  ntr UOLLI. 
Localtty of flLgured specmet1 is D:;r cl Kcf wcticln. ~ l m p l c  ?F 119, KT. T~rnisla. 
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Globotruncana elevata (RROTZEN) 

Reference Kfif:rlii~ rlcl dtn BROTZES, 197-4 : Forarnlnrfcrcn nu\ rfcm Senon Pallstinas. - Zeitschrift 
~les Deutschcn P~lzstina-Yerein.;. 217 $6, yl. 3. f t , ~ .  s. 
C ; l o J , o t r ~ t w ~ ; ; ~ ~ n  ( G l ~ h ~ ? r ~ ~ r r r r z r t ~ ? )  ~ l t  r.t!.r C - I P I , I I . ~  ( RRIITTFS) : The rmuq G!ohorr~~rrr.rrr.z 
in Tunisi3. - hiicropalmntolo,q7 1 ( 2 )  : 3 O), tcxt t IF. .I-c. 

Type locality \YPadi hixli, on the S. E. flank of  Xfr.  Carmcl, I\r.~c!. 

Diagntlqi~ Tcs! ren. law t r ~ h o ~ y i r ; t i .  centr.~I p r t  o f  ~prr.11 SIC!C sl~+chtll- conley to convey. spir~l 
5iJe of  1st whnrl f l ~ t  to s l ~ r h t l ~  rclnc;lr c. urnL~~l~c.rl sr&c s:rnng:v con1 ex. e q u ~ t ~ r ~ l l  
p r l p h e ~  Inbul~te to slirhtlr lilhuI.~tc. tvtth nnc L r c l .  rn~>Jcr.~tclv br:~ded eucep: in the 
1st chmben .  
K'all ~ r i o r x e .  siurhce qrnrw~th. 
Chlrnhers subsnwllr to ancullr. rno(!cr.~tclr rnf l . ltcJ. cnmctimcs sl~phtlr- o ~ e r l x : p ~ n ~ ,  
with n ktnd of s3rrnz on top cd r.~ch rh.irnhtr .tr ctm:rnua?~on PC the ~ . l r t k  rz~red mturcx 
c r i  the umhtFlcaI slrlc: ~ r r a n r e l l  In .~bt~ut ; nhr l r l~ .  the ttru~IIr 6-s ch+~mhcr- of the 1.1st 
whnrt incrczsing reyul~rIv rn srzc. 
Sutures on spin1 slde d~ctrnctly cur lc~ l .  .zr Icxst in thc I ~ s r  rhtrnbcrs, r~ised. modcmtclv 
bc .~Jd:  on mbil1c31 sidc sl~chtlv ntr\ct!, in i ~ r ~ t  pxrr o t  thc llrt nhorI rased anti 
beaded, In later pJrt sI lcht l~ ~icprcssed. 
CrnhtI~cus deep. wde. 
Pr~mxr). apertures ~nter io rn~ry~na l ,  umbrI1r.11. nlrcrc~I  hr 1 tcg~llum 

Strat. distr. Baw Globatrrrrrcrrrrn eletiz!fi zont into, lon*cr part Glcrhufrrrrtazr!.~ c:z!-1lr-.7rlr!'r zone. Question- 
able occurrence in upper part Llo/~n!l.rtrrrrrrr~~ rrilrriti~ti~ zone. 

Remarks The Gluho/rriarfinn e lerwh Froup IS annthcr cvolutionar). scrics established by D A L R I F ~ ,  
containing some sing!e-keeled Glnbofr*/t~rt.,~ttn typcs n i  the Csrnp~nian hfaaqtrichtian. 
DAI.RIFZ recommended a complctc rcc~siclll c,f the "group e l t~~cr i~r - rnse! tc r - . r / t tn r t~~~~  hut in 
rhc rnenntlme proposed the f(,lluwin,g llurncncI.~ilrr~l nloiiil'iC.ttions: 
stage 1 - Glnbo/rrr)lcrr~~n el'ez'stir elcl'fjlr~ (L<ROT x f . ~ ) .  
stage 2 - Glohots. l /~?rdl~d elrr4dln .~/l/rlr/lfml'~tli I DA~.I{II:%. 
stnge 3 - Gl~b~!r . t~~l i . r?~c~ .dwtrr.// (Dl: L A I J I ~ A K ~ N - r  ) . 
For practical redsons (see rcmnrks G l o b o / r t t ~ ~ t m t n  I,rppa~.e~~!i  BOLLI) the following 
nomendahre is proposed here : 

Globorr rnlcmcr elez~ntci ( E u o ~ z c ~ ) ,  
GloGotr.riucrr,~n strrartifot.nzr r Dn~.rm-z, 
Gioho!rrr7~cnn~1 stt/,~>)l'i (DI: I,AI~P.~HI:NT). 

Glabof~~r~~rrrrvzn ntldori DE KLASZ, 195 3 ,  nppcars to hc closcly rc-Idled to this p u p .  
Cloborr~t~zrfimz rosettn (CARSLY). 1926. rnny he another species relatcd to the a b o ~  e 
mentioned group. Its stc~tipraphic distribution is tvith~n the potential range of the group. 
Loc.~I~ty of figured specimen 15 Dyr el Kcf stction, s.~mplc 7F 171. \YI. Tunisia. 



Globotruncana elevata 
x 65 



Reference G / / ) ~ m ~ r t ~ ~ r r c ~ ~ ~ ~ ~  frr!ro.rfmrr!i SKA~., 1 3 5 1  : Apcrfu ~tr; l t  i ,cr~phiquc sur 13 micropalk~ntolo~ic 
du Crttacc. - 19e Con,crPs GC~ln~~ iquc  Intcrnati~.~n.~l, hiunt!~raphies Ri~ionales .  Ser. 1 
126) r . 1 .  text fip. 46. 

Type l o c a l i ~  ?Tot ,ciren {prob~bly northern Alreriz). 

Diagnosis Test low trcho<pir~ l .  hicnnrcs: cqiiatnri,~l periphery Irhul.~tc ni th  two kcc-Is. -n-hich ,?re 
i u d  in the r c n t r ~ l  part of e,ich charnhr: I ~ . ~ t ! c r l .  n h ~ t h  fc.~mrc mny he absent in the 
l ~ ~ t  chambers. 
\kn.1I1 p r o r a t e ,  surface srnot~th. 
Chambers suban~ular t~ nn<pIlr  n i t h  pnrtlv trunc-lte mlrcins. moderatelr inflated, 
slrrhtlr cnerlafprn~.  atranccc! ~n 3-31 > u hr>rls, thc - + %  ch.lrnhcrs oi the -l;lst whorl 
~ncrrasiny reLm!3slr nnrl slo\vTv in Crzc. 
Suture% on sptr;tl sllte cuned t n  slirh: lr curr.cJ. r . ~ i g ~ f ,  h-ltlchl. on umbiliml side cun-ed. 
rxiccd. beaded, at Im;ist for the .cre.itcr pxtt. 
Urnb~lictls i.~lrlr deep. wtde. 
Prrmin- AFrrtures rnt~rinrnsr~cin.11. urnhil~cll, rovcrc~l hr .I hrch tccillurn. 

Strat. dirrr. R.~neing throughout G / / ~ h ~ ~ ! r w v r , : ~ : . r  r!n.ttdri,,rtv~r 7 0 n ~ .  G!*)l.fi:rtt,::.ir~:~ y . : u r r ~ i - i  ?rone ~ n t l  

Gini~nlr.rrmr.:c.~ m.:: rmen r/ r zone. 

Remarks The original descr~ptirm of t h ~ s  syccicc'i~ insufiicient, hut thrnuch oral information from 
the author it appelrs thnt  the kccl pattcrn, .I< tleccrihcd nbo~c ,  is the most chsr~cter~gtic 
fmhlre of the species. and cle.~rl!* v~rihlc in thc . t l l thor'~ fiyure of the holohpc. The 
tlegree oi fusing i5 r;ltiablc: the ~pccimcn ~ h n \ \ , n  hcrc e~hrhit\ n lcsscr dehvee a i  fus~ng 
nf keel? thdn iq seen in the liulotypc. 
I t  iq  pos~ihle thnt Glol to i r~t )zrm~n j .dro rr1t.71 !i m,lp hc rcl.ltcd to. or cr-en synonymous with, 
G / n f ~ f l ~ t ; r ~ ~ r ~ - ~ r r m  irripnldi BOLLI. 19 i 1. 
Lnw11iy n i  figured speclnlen I S  I)yr cl Kcf sccrlon, snmyle ?F 218, W. Tunisia. 
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Glo borruocana fornicata P LUMMER

Refere nce Globof" m cdlld [ornic.ua PU:MMfR, 1931 : Some Cretaceous Foraminifera in Texas. _
Th e Uni versity of Texas Bulletin, 3101 :191:1, pl . XIII , figs. 4·6.

Type lcca luy Station 226-T.8, on right bank of Onion Creek near bridge at Moore and Berry's
Crossing. eigh t and onchalf miles in a straight line southeast of the capital Austin , Travis
County, Texas , U,S.A.

Diag nos is Test fa irly high trochospual, biconvex ; equatorial periphery slightly lobulate, with two
keels, moderately beaded .
\X'all perforate, surface smooth.
Chambers anguh r with truncate margins, long. strongly arched, inflated inne r parts on the
~pir~l side, arranged in 2Yz-3 whorls ; the 4·, chambers of the IJst whorl increase rapidl y
In srze.
Sutures on spiral side strung l} obliq ue and s li~ht l y curved, raised, except fo r the inne r
whorl , beaded ; on umbil ical side strongI)' curved, depressed to flush, parrlj - marked by
beaded continuations of one of the keels,
Umbilicus h irl}' deep, wide,
Primary apertures inreriorru rgina l, umbil ical. covered by a tegillum.

Srra r. d ist r. Upper p.ut G iobat rancan« ffhl1tf!!.,IJIJi zone to top GloholflnJCdl1d Jluar,ijormiJ zone.
Qu estionable occurrence in lower r-« G lobofl"NI1Cdl1<l gdJlJuri zone.

Rem arks As PLL'MMER stated , th is species is "easily d islinFuished from its congeners by its narrow
and strong ly arched chambers that sweep in strong curves on the dorsa l face".
Locality of figured specimen is OF cl Kef st.-cl ion, sample 2F 171, W . T unisia,
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Rcferente G ! !  I ::l:'l?c/>i~li Trrrc. 1 95 1 : E t ~ r l c  rlcs Ros.~lines m.~astrichtiennes (genre 
C i / / , b , , ~ ~ . ~ , l ~ i ~ x ~ ~ t c i )  A U  Sutl-Ert (le 1.1 I-urclurc r 5clntl.lgc- ~ l c  R.iman~I~,c). - Puhlic.~tionq ifc 
E Instrtut J'Etudes et tle Rmherchec r\I~nli.rc\ (lr Turqule. B (16)  :W, test f~g. I 4  

Typc  locality \YrcI1 Ramand36 11'. I.I7nrn. 5. E. Turkcv. 

Diagnosi5 Test \ t r y  Ion. trochocplrsl. qptr~l crJc il,ir r,r ~lrqhtfr cnntm urnb~lical si~ie stronylv 
rnn\-c\- : cquztortal pcrryhcr! ~? i? t~nc  t!r I(,hul~tc r\ lrh m n r ~ r h e r  clowlr r p - e b  kee l<  
n l i~ch mdv ~ p p r a ~ c h  E'.ICII c l t f i ~ r  or ct rn !IISC ~n thr 1.1st thlmhcr; btxdrJ. except tor thc 
I.tst ch~mber.  
\K'.III FerNlrJte, surf~ce rugow. tkGcrcc of r u c m  t \  c!ecrcqsrs tow~rtlq the chamber, 
n hlch 1s gener~llr smwth:  :entlmc! t t j  t f t \ t l t l r  .I c.rrln.1 on top of the c h ~ r n h e r ~  incre~scs 
t, ~n- lrds  the fist chmber. 
Ch~mherr s u h ~ n ~ u l . ~ r .  rnfl.ltcJ <In h ~ r h  t~rnblts .~l  q ~ d e  1nc! sprl !  side. ~ r r ~ n r e d  In 21 --; 
~ h o r ! ~ ,  the 4-5 c h ~ m b e r \  r l t  the 1 . 1 ~ t  t\ fictr! IlI<TC,\F!IIl: r.lprJ11' 1n w e .  
5umres on s ~ i r ~ l  s14c cur\ cd. ra~scrl. h~.~tIcrl: on u m h ~  ltr.11 \ldc radr~l.  depreswd 
1.-rnbrl~cuz deep. iuri l  T\ l r ! ~ .  

Prrmtn ;ipertures rnterrtrin.~rctn.~l. ~ ~ m h ~ l r ~ . b l .  c-a~kcrcil bv .I :c,yrllum 

Srrar. dirtr. R . l n c i n ~  th rnu~hnut  G?#~h#/!r~rric..r~,.r * : p . r r J c  1 1  71,nc ~ n t !  G!r.h,~trrrrtmj;,i rn.il.;mp~,rjr zone. 

Remarks 7'1r.t\ dsscr~bvs G,;.i,r,rrc,~:~-,~r;.; ::1:'nrl,;rt,t .I< a vcr\ \ . ~ r i . ~ l l l ~ ~  fr~rnl.  Othcr illustratccl spcci- 
mens rrt I-ti- s1lecic.s F r ~ u n  I?i,yl~cr s,itnl-lc.: I ,< tlrc S.tlnc ucll appcdr to Ile \.err stniilnr 
r t )  o r  c\  cn idcntical 1 ~ 1 r l 7  .G,lfi~r,!rrir;;irnrl . ; r r r i r ~ ~ i l r , ~  Sic. \ L  nnd Giohvh-:,~lrcr?tn ai~:.?;jli,a 
1 !h~\n l - .  
Locnl i r~ of  ilgrlst.d syvcjincn ir; \vcll I:.il~~rri-1, sati~l>lc 14.; , Cltn~n.  



Globotruncana gagnebini 
x 140 



4 2  

Globotmncana gansseri BOLLI 

Rcfcscnce G l d o t r l t ~ ? r : ~ n ~  p r ~ ~ ~ l - i  l30r1.1. 1951:  ?hc,cenuq Glohnfrfinmnn in Trinidad, B.Y-7.1. - 
Jnurnd n i  P.~leontoloyy, 2 5 ( 2 )  ,196. P I .  3 5 .  iicq. 1 - i 

Type localin. Subsurface section in rhe ?3ri7chton area near Pitch Lkc, scmthwntern Trinidld. 

Diaposis Test ten- low tmchrrspirnl. spiral sick flat. urnhilrc.11 Gcle stron,cl!. convex: equ3tnri~l 
pcnphen- d i~h t l r  Iob;Iate to almost c~rcul.~r. srth cmc keel. beded, 3t 1 ~ 3 5 ~  in the 
first p~r t .  
\V ' .~ l l  p r h r ~ t e .  surface of the urnhiIir-~l 5idc mmw, rlc-Lcrcc of tucclrl? decrease toward 
the  I ~ s t  chambers. nh i rh  arc smooth, rur i~cc  ~i the rpirll sicie smooth. except the 
in~t iaI  pa?. 
Chlmhers ~Irnost hem~sfheric~l.  ~ r r l n ~ c t l  In ?!'?-.3 whorls: the 5-6 chambers of the last 
nhorI incre~re  re_yIlrl!- In size, 
Sutures on sp ir~ l  s ide  runed,  in thc I ~ s t  whorl. lirhtly beaded: on umbilic31 srde 
she ilnt o n e  m.ldi;iI, the 1.1s: ones slirhtlv rurvcd. drpreswd. 
Umbilicus deep, wide. 
Prrmav Jpertures ~ntennrnar,rrrin~l, urnbrl~c~l,  covctcrl br I tgtllurn. 

Sttar. dirrr. Bsre Glnhnrrrtr~cr~)ra ydrl rrer.f zone to upper p.lrt G / ~ h ~ l r r f ~ l ~ ' ( t ~ ~ l ~  m : l j d r o e t z ~ j ~  zone. 

Remarks C / n b o t ~ r t ~ i < u m  I~yeolzi TILEV, 135 I is 3 synonym o f  Globotrrrnrctlm ~inrsseri 
Locality of figured specimen is  sample St. llR9. Turkey. 





Rcfercncc CtA.?,,#hr.rr;ltt!,-.i-::t b~!rr:!ic,i I3otl.t. 1 0 1 5 :  Zur Str.~tigr.rphic CIcr Okrcr, Kreide in den 
hliheren I~t.l\ 'eti~chen Decken. - Eilt?,c.lc C;cnloyt,.~c Hc!~ct i .~c.  3- ( 2 )  :226 .  PI. IS. 
l ' i ~ .  6. 

Type I ~ c a f i t y  S . ~ n l ~ l c  9i. r i - ? o  metres . ~borc  the t<,r r l l  t t ~ c  "Knt~llcncchichten" in the SYntis ~ection. 
hc;x~-Lu-n the rne:enrt>lo;~ill ctatl l in an,! rhc rr1J htbrcl nn :he erect oi the S3ntis R.ln;e, 
Clnr lm clt' St. Gall. e.u:ern 5n1t7crlant!. 

C:h.~n~lrer.; hemil;pheric.~l. . irr.~nyerl in .tho~!t : whorl<. the 7-6 c!i.~r_lhtr~ incre~cin: 
rc--ul.:rIv in size: on 5q-tr.11 site .I rcnrfcnt-1 1 0 )  dr.vc!op .In irnl?rii.~:e qtruitur.;. 

~'cpresserl. 
I *ntb~l~cus i.~irlc Jeep. \rtJc. 
Prim ~ n -  lyrture.;  :nttrratn~.~r,::in.~l, t tml.l~l~~.il .  cgl\crcL! hi .I ~~rnple .  Inw rc-,:illurn 

Remark5 Loi.llitt. of f ia~rctl  51-cctmcn 15 n r r  cl Kcf sccr~nn. q.~rnplf- 2F 40. \Y. Tunisia. 





.II, 

Globotruncana irnbricata Mo~h 'on  

Reference G/~~~~n!~-: /~r i . :~: . :  :v~f:r:c- ' i ! .~ &~ORYC)P. 1 Q !c) : LC< Glo!xrn~.1li(I6s du Cr6t.1~6 s ~ ~ p ~ r ~ e u r  Ju 
Xitmtc.~l\ens ( PrCalpec. i r ibt l i t r~wli~cs) .  - E c l o ~ ~ e  G c ~ ) l ~ ~ c i i ~ e  H c l ~ . e t i ~ e .  42 ( 2 )  : s ~ .  
test i i , ~ .  q ,  TI1 . ~ - ~ l ,  

Type locality 3f id~l lc  n i  Profile 111. ~t .~hca t  9'5 metres a h w e  se.1 let-cl in the Ruisse~u tlcc Cov.~t'm. 
on thc snuthnqtcrn slope 1 1 5  the \ l ~ ~ n t z . l l ~ - m s  c h ~ r n .  nrlch cf C r r n ; ~ t  in t l ~ e  ~ r ~ a l - ~ c  
irilrc,rrrrcc,r~es. Snrtzerl.~n~!. 

Diagnosis Test Intv troch(~spir,~l. spir.11 side conves. urnhilic.~l side hccornin,~ crlnc;tvc; eqt[~tori .~l  
periphery slightly lnbul.~te to lobulstc with twr, he~cied krcls, which xre ahsent or nt Ic.lst 
\~e.lkcncd in thc ultimate ,mrI penu1tim:lte chnmhrrs. 

Sutures on spir.zl <ir!e curved, raised ,?nd he:ltletl, except the m e  between ultirnnte nntl 
p:nultim.lte shamher. \vhtch I S  cornrntmly deprcsseti : on umhi lic.il srcle radiol, tfcpressckf . 
Umhilinis shallow. f~ i r ly  witle. 
Primary ~pcr turcs  interic~nld~r,~inal.  umhilical, covered by a sirnple Ion* te ,~ i l lun~ .  

Strat. d j ~ t r .  R~ncrnl: t hrnuchrxut GI'*,l:*.!l,ril:::;l::: l v r t  tZ!:i:l ?one .lnC! G!/tI?orrt/ni.rr?.r r i / . t r c . , . : ~ . r r :  6: zonr. 

Remarks Is is not inxll\ ~s.lblc, tn .11lor1- ior .I i ' . ~ i r l ~  f~r,cc decree cli  v~riat ion in this spcics .  Thc 
v,1riant< ~ l r i i e r  from e ~ c h  <):her only in minrlr th.~rxr*rr-ri.itics, n.hilc th r  most irnport.~nt 
features-the imbricate srructurc id ilic chnrnl7c.r~ and the typical jlosition o f  the last 





Reference T;, ' , :~:~ 'rro!: . : t r . :  ! . : t rh .~r~ l r : !~  .'.:tr?.:rr*r?'i H ~ L L I .  1'1 I i : Zur t r ~ t i c r . l p h i c  ~ l c r  Ohrren Krcidc 
!n Jen hilhcrm he!! c t~s ihen  Decken. - ECI~>~. IC C;et,lnc~~.:c He!\ eri.1~. ;' ( 2.) :?W,  tcut 
it?. 1.  nos. 1 5 .  16;  pl. I S .  fie. I .  

Type locality S.~mylc ncv I ;S4. . ~ h t ~ u t  3 1.5 mctrcc . I ~ X  c rhc b.tce of ~ h c  G.1tter ccctinn, SSntic .lrc.l. 
nnrtl-rc.~stcrn Switzcrl.~ntl. 

Diagnosis Test \cry Ion trcrchocpr.11. spir.11 <i~!c .lIrncrst i1;tt tn \li,:crhtly convrs. umbilic~.~l r ick 

i.r~c-tic.~lly i l , t t :  equ.tt$,r~.~l pt-rjyhcrv xl~chtlv Ir,bul.~tc to It~bul.~tc wi:h two \vir!elv cp.~ce~! 
~ c T I $ .  hc.lllc~!. 
\\'.III prf,,r.ltc. surC.~rc qrnooth. 
Charnt.cr< .tlmclct re;+.~nru!lr, mlv he $liyhtly 1ni1.1td. nrr.~ni.etl in .~h(rtlt ., whorl<. the 
5 - q  ch.~mbcrs !he 1.1st r\ horl ir;rre.~rtn~ re,pul,~rlv in sitc. 
Sutures ,In c p i r ~ l  s11lc curtc-ct. chli<luc, strt~n,:ly r . ~ ~ < e ~ l .  hcntlctl; on umhilic.~l siclc curve~l. 
m.lrked by bc.~ded sign~nid septa1 c,lrin.lc, n111c.h partly hortlcr Ltie unihilicus. 
L'rnbilini.; f.~irly sh,~llr~tv, wide. 
Prim.~ry .Ipcrtitrcs ~ntcriclm.~ryin.~l, umbilic~l.  covcrctl by :I tcqrllurn. 

R e m a r k s  I n  1956, with reiercnic to the rpccicls n-hich he h2d detcrmineJ anti ii,cureit as T ; l ( ~ h < ) -  

t ~ , t ~ r t r n t z . ~  r,c,utr/cosn \\; 'I~ITI-, H R ~ . ~ Z I : N  espressc~l a \.iea \vhich also h.14 .I  hearing on the 
G / r , h n / ~ ~ ~ o ~ ( . , r / t ~ ~  [i~ll lc./rl ltr~ ( D ' I I R I I I ( ; N Y )  prol>lcm. He s;ii~t that Ile c.oulcI distin,~uish 
! J .  ! J I ;  0 ~ 1 ;  ; / ~ ~ f ~ ~ t - r r l i  :  t 5 ; C;foho!r~rtrtr..rrtrt 
- . . .) :>- 

a .# I , . , ,~ . - .  rd.'.:!,; ( R E ~ - < $  ) : G ! , ~ : ~ ~ ! r r / o i ~ ~ ~ t r ~ . :  ~- , r i~:~!:ct / ! . r /~ i  \ 3r. 1 t t : f r i~-o i.: \Yrl ! I T ~  : .lnd. f i~r t  her- 
mj~re. h!s new ~ ~ C I C S  G . ~ ~ , j ~ f i : r ~ ~ ~ ! r . t ~ r . :  !.:!22:7rt o!:. 
Fcr t h r ~  I.?<:. P R O T T I . ~  chme .lr tvpe peclec the Ro~;r::.'.*r?:r ! : J J P ~ - ~  D '~R IVC;VY  croup of 
Icrrmc. c ~ i  Dr L ; \ P P \ R P S T  (1912). i ( rn4s t in~:  14 CIS t y p ~ . ~ .  .IF 3 rcst~ft of \vtitr't~ the 
t!e<initiarn c r i  the spc-rrcs tc \en- cllstic. (Acct-~rtltny ti, B H ~ T ~ ~ ~ X :  nnc 1,; thc char.~trcrs in 
n h ~ c h  thccc 5 1 s  trpes ,lt i irr irc-jrn C;J'oho:r-~o~i.rrl i:  /~r!rrc.~,irrir ~ ' O R U I < ; Y Y  is in the r .~t tcrn 
of the ~ i ~ t u r e s  on' rhc umbilical sitlc.) 
IT]  19.11 VO(;LEH nintlc usc of n tcrn,try nomcncln~urc, but hc, on thr  olllrr hand, lookcd 
upon C ; / ~ ~ / ~ O / I I I ~ ~ ~ ~ : I ~ ~ ~  /1119tt; D*ORPI( ,VY (= G. l i t ~ ) ~ e i ~ r ) t ~ r  T ) 'c ) I< I \ I ( ;NY)  .IS "Gross.1rt" 
Ir. I 9  i i I \ ~ > I . L I  . ~ l r o  went 3 ~ t c p  i.lrther a n ~ l ,  .lftrr rrrno\.in: tvpe 6.  "1.1 milt.1tion 
i.~liciianrmc' ( = C r ! , . i ~ ~ , ! r ~ i r c . : v . i  ~orl!!/(:l I C I . C F I \ ~ A K  J ) .  from the ~ r o u p .  <-how no. I of 
?hese ;!-yc-c ( 4  DE LAIV~.+RI:ST'S-I~IZ. the ?uh.;pecres G . ' r ~ / : f ~ ! r ~ l ! : . . : ~ ? , ?  !.~.":'.irr.~:: !.I,'?.IT~'IJ!I 

f3?1.1.1--.?c "7cn:r31c T ~ . p u s  der Grcvrs.lrt G ! ~ ~ h , , : r r t ~ ~ r ; : r ? : :  !.:!~pitrt*m?i RRI I T Z I : ~ ' '  

For rr.~<t,c.~I rmcnn\ I ~ C  C U ~ T ~ C - ~ ~ C S  G!nhl , : r~) :r . ; r ! . :  .',;?p.rrt.rr!i ! , ~ ; h ! ~ . ~ ~ r . t ! i :  R:)LLI, 1 0 ~ 4 - i .  
rvhrch ic ~icscribeci !lc.rc, 1s  gircn . ~ r  the specics G ! ~ , i : n ! r r ~ ~ t ~ - . r r t , t  /,irp.:rt.r?!, Do1.1.1. 

Other  amendments (11' the kind arc ns fnllonts: 
G / o b n f , ~ r ~ r t i ~ r t ~ n  / ~ l p / r , r t ~ r r ~ l i  / ~ ~ f / m i r l r r  VOGLER, 19.11 = G. I ~ t t o i d e . ~  VY>(;I.FR 
G/nhotr,r/r~c.,rr~n In{~pIrr , i~t i f i  irtflrc/,r I3ot.1.1. tO.i4 = G. irtt lntn Ho1.l.1 (See rcrl1.1rks 
G. i r > r h r ~ i : ~ t . t )  

G!nhn:,-r/rlc.:ir.r !:thh.:rt*n!r inron:;r.r RoLI.~,  19 1 1 = G,  i#,t. l~lti if . l  ROLL! 
G . ' ~ ~ ~ f i ! r r / r ! < . ; ~ ! . :  ,'.;??.:rer!!? !rtc.;ri~t;t!.: i q t T ~ F . 4 1  *). 1 S 9 i  - G.  ?rrc.:r~f!.~?.: ?L-ERF qt. 

1-cxllity ~i f~ruret l  cyccimen is Dyr el K e i  scctran, s3mylc F r)i. \Y'. Tuntsil. 



. - 
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so 

Globotntncxna m:ynrocnsis BOLLI 

Reference G ! ~ , ~ > / ~ I J ~ ~ I ~ c ~ ~ J ? . +  w ~ , : ~ , ~ r c t  vr :r  Rot  I 1, I 9 7  I . Tlic gent15  G/Q/>~~~I/I:~-.JJJ.;  :n Trrn~d .~~] .  B.Kf 1 
-Jnurn?l of P.~ lenntc~!o~ ,  2 5  I 2 ) + lor ,  pl. ;i. i i y r .  1 0 - 1  2 .  

Type locnli ty Suhburf.lcc qectinn In the G~r.n .I cu.~rarc Irc.1. County c . r l  h l ~ ~ a r o .  southelcttrn Trr nlLI I,!. 

Dia~nosir  T c 5 t  \en- I#,= t r ~ h o c p t r ~ l .  qyrrll ri(lc . ~ l m ~ ~ s t  flit to s l~rht lv  convex. urnbrl1c.11 clLfc 
rnL~,ler~rtT\- ~mnc3te;  tqlr.1rnt1.11 rrrirhcn Ir~5t1lite nith two h i - ~ ~ l c d  keels. u.i nhrch :he 
Osne on ~ h c  umb:lrc~I c~iic hecrmr.~ ~rrtrnylv .\rrhc,! tern I ~ L ! F  the I.I.;~ chlmber. 
IY'111 reritlrl:e. nrrflcc orn~rnental nuoh f ~ n c  n{l,fc-~. 1nc1uJ:ng thc srilew.~II bt.-n.~-cn 
lflc Lct.15 
Ch.~mb-15 anLwl.rr-trunc.rte. on umhil1t.11 \rJc more i n f l .~ t r~ f  thm on s p l r ~ I  sritc. ?rr.1n:eLf 
1n i h ~ ~ u r  i R !IO~IC. the -4-6 ( i tsu .~! !c  7 ) tliarrdh:rc r r i  thc I.~st nlinrl rncre-~.ls~nc sclmtt!rnc- 
r.~: lrkl~ In size: on thr y-1r.11 \:r:t' .! ~ C R ~ ~ C ~ I C I  to ~ I C \ C I , ~ ~  .ln I ~ ~ ! > T I I . I : C  5tnlc:u:e 
SO~~I ITCC on sptr;il srLie nlrved. r.~rcctl .in%! !?r~tlc~l .  rln i~n~[wljr .~ l  GILIC ratl!.~!. t7rrrrssc.l 
C ' r n l ~ l ~ c u <  ~h3llcln.. [.~irlr n r J c  
Prrnun. .~yc rmres rntr.r~(*rn l rctn r l ,  trr1~h1!1~.11. LO! CTCJ hv .I r r ~ ~ l ! u m  

t. d R n n q l n ~  throuqbnur G,; ;v.!c,u.-~:cir r# : t rx . t rnecr : r  rcnnr. 

Rcrnark~ In 1V7 (C.5 Bull. 21 5 )  8r)l z I. L ( ~ I  r { l i c  1 1  . ~ n t l  T~IJP-\ \  ~ntmduced the  n m  fcnuq 
, ! ~ ~ . ~ ~ ; ' ~ J P J z ~ ~ J L : I ~ ~  r .  m 1t11 ~ ! O / ~ ~ , ! J ! , J ? C ~ . I ~ ? . :  PJ.I :: , f f . , ~ t  I! .IS ~ t s  t v p ~  s ~ : L I ~ S .  But since fhv 
c s e n  l ta l  ~ n c - r i c  chxr.~cterr$trcc Arc r l i t  <.lrnc-.1< hcc.~mc- o h v ~ t > t t ~  11 t t r  re\ cr.al ,per lnlcns 
h ~ d  h m  thorou,~hlr c l c ~ n c ~ l  p r ~ f c r ~ n t c  l l a ~  .lyatn been ,cl\cn ttl the *cenus n.~me 
G/0/70i v r t ) : i . , ~ , z ~ f .  

L~wlrtr ni f jpreJ  spccimr-11 1 5  ~.lmplc .iK 2 3 5 .  \'ir. Tu11iqi.1. 
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Globotruncana prirnitiva DAI.BIEZ 

Reference G!tah~!rrtr~c , r r ~ r r  {Gll)b,>ir1t~?t.i71?.1) t r 3 r l l ; ~ i . l /  , . I  ! ) r t n r ~ t i :  .I ~ A L E F F ~ .  195 5 : The Fenus Globo- 
* J ~ / J I ~ . : J ? , I  in Tunls~.~. - Xl~crc~p.~let~nlr~!r~~cv. f ( 2 ) : l f ~ S .  test fig. 6. 

Type locality 1.e Kef-;Zfclle_~uc, nt-rrthwcstcm Tunisi.3. 

Diagnosis Test \ e r r  In\\- trolhosf~rd, ~ p r l l  rille .11nmst [].It, u~nh!!ic~I s i~!e  C D R ~ ~ K :  eql~ltdri .d 

perrphey InbuIxte ntth mo \ e F  rlosrly \y~cckl kccls, he~rEetl. nhich irzrure m y  he 
.~bsenr in the I ~ s t  chmbcr. 
\V'.III vr ic lr .xe .  surtxc of thc first c h , ~ r n h r r  or thc 1 . t ~  n horI romen h-~t rugose. 1.m 
ril.lrn5ers smwrh. 
Chamber< wban,~ullr. rnr*Jc-r.~tcly infl~tct!. . I T I . I I ~ ~ C I ~  in > h u t  i nhorfs: the (~encra l ly  6) 
ckarnkrs of the ?ar t  nht)rI 1nrrc.lse reyu?lrlv In side. 
Suturm <In syir.11 vrlc r!l<ttnctly tun t b l ,   ti I.trt nhurI r.11x-d .In2 br.idrd: on mhrlic .~l  side 
r .rd~ .~ l .  depressed. 
1'1nf.rl l i c u ~  sh.llIor\. \\ itle. 
Pr~rnln. apertures ~nrer~ornargnal. umh~lic.il. co\crctl h! i Inn te-ilium. 

S t n t .  distr. Ypper p r t  G / O ~ J Q ~ I T ~ J I ~  m.: , L - / ~ M ~  t : ; T I $ !  Z ~ X I C  .tnJ Ion er p r t  C/O bo!r~t~zc~:i?ii C O ~ ~ r i i :  

zone 

Remarks Scc rcmjrks Glnbofrfir~~~.icrt COllrdl!;i:.i 1 BK( JTTI'\ ). 

Lrx.iI~tv of fiLmrrd 5pMImCn t~ wrnpl~ 25 3, \.'. Tuntsia 





54 

Globotruncana renti GANDOLFI 

Reference GI~)h,lf~wtrt-,;r*.~ I F P I Z I  GAYPOI FI. 3 9 42 : R ~ c r c  hc rn~croyalcnntolo~iche e ~tratiyraf~chc 
rulll Sca~ l i l  e sul FIrscll crctacici (Eel tfintorni tfi Unlcrna (Canton Ticino). - R I \  1 s t ~  
1:alinnn '1'1 P ~ l m t o l n c i ~ .  .i%. Suppl. hlem. .1 : I ? . { .  rcvt flc 4-5, P I .  111. fig. 13-c 

Type locafity Gnrre of  the Breggin R i ~ e r .  nnrrhra<t nf Il.~lcrn.~. t~car Chi.wso. C~ntnn o f  Ticino, south- 
clstcrn Sn-itzerI.md. 

Test Ion ~rochosyir.tl. bicr~n~cu: mlu~tcirr.ll rcr~phc-rr \ l r~h: I~  Inbul.~te to lohul~te. with 
tn.r> rl{rsel~ sp~cec! k ~ r ! e t !  kcxl\ In clrl\  portjon oi 1 . 1 ~ t  n horl. !.I\: prt lon  ( ultimlte 3nd 
~ c s ~ n n a l ! r  penultim~te chambcr ) a 1t11 onc s r n o t ~ t ! ~  kctl nnll . 
\X'&IT ~ c r f ~ r ~ r e .  r u r f ~ r e  smrnth. rkrcp: o n  rhc i l m h ~ l ~ r . ~ l  51Jr ( j i  the first c h ~ m l x r s  nF the 
Il.lst ~Elnrl.  n hlch mn- he clrchtlr. ru-iicc. 
C h ~ r n k r j  . l n p l ~ r .  compressed to >lrchrlr rnilatctf. thc 7-6 rh~mbcrs of the last whorl 
!nl rclsiny ssrmeu h.~t ~ r r c ~ l ~ r l v  In 5 1 ~ ~ .  

Su:urcs nn ~ p ~ r a l  side mr\ril  :n obll<luc. in 11.t n hnrl r.iiw-rl lntf beldr-d : on umhrl!c~l 
.iicic s l i ~ h i l y  mn d. rl~wt.d .lnJ h c ~ ~ l c l l .  
L rnbrl~cus shlllon-. w d r .  
Prlrn~rr- qwrtures interlcrmarc~nll, urnhtI~c.~l, tor crr-tl hv .I rirnple Inn teaijllurn. 

Strat. dirtr. AIn~cnt throughout G l n / ~ / , f ~ l t ~ f i r : ~ t . :  rrh,!, t .:.rrrtc rclrlc.. r]ircu!~im.~hlc occurrence in Itnvc-er 
pmt G ! r f A ~ ! r r i ~ . v . q ~ ~ ; :  C ~ ) X ~ - Z ~ L  I!.: zone. 

Remarks Glob~tr~mrmzn wnzi  rs prob.ibII. Jn intcrrncil~~ttc frirrn between 
G/rrhntr~f?~ia~rn irh~rer~irrrir 51(,.+L . t r l L l  rr.prcscnt.~ti~cs c l i  the "G!rrhntrrt)~i;rtrrr iClpplirrntc 
,iyt>t~p". 

It mdy be mentioned that thc thin scr.titro prcscntct! hy G ~ s r m ~ r r  on pI.~te 1C nF his p.lper 
( I O,I:) is not a Glnbotr~itzr.~r~zn re)zzi, hut 1% mnst l~rnb,thly a scrt~cln of G ! O ~ O ~ I . ~ ~ ~ I ~ , I J ~ ~ I  
E~mhr rcnttr M n ~ ~ o n .  
1 , o r a l i ~  nf figured spmirncn is Dyr el Kcf' ~cctiun. s.~rnplr. 2F $ 7 .  W. Tunisia. 





Rcfcrcnce C;:'nJ;c!r-~/tii;it~.~ i f - / l r?r t  : - . ~ * r r !  SI~;AL. 1352: Ayc-rclt str.lti4cr~phiquc sur I3 micropn~~nntoln~~e 
JU Cri-tact. - l9e Con,yrb GCr>l~r~c~rlt~c Intc-rn.tticrn.11, hfonrrsr~phies Ricinn.~lcs. 
1 ( 215) . 3 3 .  fig. 3-4. 

Diagnosis Te<t I c w  trochosptmI Ir~Lon\ r-u: cclu 1rlJrl r l  ycr~yl~cw Ll~qtrnctlv ItobuL:~ ivith one k . ~ J d  
h t t l .  nhich rn3? he ~ e . l b e n t J  ~ n d  ~mttoth rl.1 tlic- I ~ s t  chirnher. 
1Yr.1II perfor.t:c. suri~rr chr 11 ru:rnc. 
Chlmbrr5 anyul~r .  the flrct r m r *  (1 :  tfic !.I<: whorl sli,ghtlv cornpreiqed. the 1.15: cmes 
sla~.ht;:- : n i I ~ t e d :  1 c ~ r i n n .  .I< cont~nu,irl,rn of thc suture%. rnlv be present on tdip nf 311 

c h ~ r n ~ t s  mcert thc !.IF: rrnrr. .trrtnccri in .~h,>ut ; I  n hor1.i: t he  ' - 6  chlmkrs of thc last 
nh. r l  IncrelGe some\$ hst ~rrcrnT.~rl\ ~n %17c 

Sutures sfir:I '~!de curln!  rt ,  chllquc. r . ~ l ~ i ~ l ,  h c ~ ~ l c ~ l :  nn urnbilic.tl s ~ d e  diFhtlv curxecl 
t ( 1  ~ l m c ~ s t  radial. rL1lsecl ~ n t l  bc-~c!ctl t o  1 l u ~ h  rn tlic t I rs r  porttcv~ oi rhe la.;? whorl, depre.;red 
rn the I3s: port~crn. 
Urnhi ticus f nrrlr dery. \\lie. 
Prlrn.zn ~ X ~ I U T C F  i n v e r i c \ n ~ . ~ r ~ . ~ n ~ l .  urnlx l rial. cnr ere4 bv .I simple. !on. te4eillum. 

S t  ra t. disrr. Ltm-cr p r t  G!, ,~~~, l ;n: - l  .:~:.t hr .'r p,, .I ?onr into l'rxt crn105~ p.wt G!f,h,7!r1t~1~-~;,,t; C O T I C ~ ~ - . : ~ ( I  

zone. 

Remarks Lor.~Ilt\- cri f~ ,~wr rd  yxcrn1c.n 1s \arnp!e '+K 5 5 .  I\'. T u n i s i ~  





Rcferencc Glnhn!rz/nrarrrr (Globotr~t~r~jr?~rj +r.;li Rrrt 1 1 1 - I . .  l 9 S o :  Ohw-n-ations sur Ies G!nlw- 
fr/ trzi . trr ,~ du ~isement de 1.1 Rreygrn (Tes5in ). - Ec1oyac Gwlo~tcae Helvetiae. -i? 
( 2 )  :610. PI. 16, f i g .  7. 

Type localin. SiJi Aissa. swth  oi h u m l e ,  Alpri.1. 

Diagnosis Test Jnu trnchas~is;ll. hirtmrcx; cYu.ltori~l f c r ~ p h c ~  rnotlerxtcly lnbulate ~ v i t h  nnt 
s l i ~ h t l y  h d e d  keel, whirl1 IS .~lmost srnt~lt l~  in thc 1151 ch.~rnkr. 
\ Y n l  I ferfoszte. surf~re smooth 
Chxnbers anLpl.u. compresrecf: 3rrh1n,rcrl in a b u t  31, n hcrrls, the 5-' (usu3llc 6) 
ch~rnbcrs of the I=? whorl incre.lrlng rryul~tIr  In size. 
Sums- on splr~I stde r ~ t m ! ,  bxJcd. s!lyhtlv curled t o  ~lrnost str&~ight oblrquc, in thc 
Iast \r.hnrI bmornin~ more nilr.rl, on umhr [ t id l  <rile run-c,I, mlrked b:; belc:etl sikmolcl, 
septa1 clrinle, p~rtl!. borrlerinc the urnh!~~u\. 
l'rnbt!~cus shallon-. rnml~r.~tclr n I~Ic.  
Prlm~ry Jprtures i n te r~oml r~~n.~ t ,  umb~l~r . i l ,  cl)vcrctl by a simple, low tcgillum. 

Srralr. disrr. Uppermost Frrt GIoC~ofr~trnc~~~~~r I ) ~ > ! I  t7/ic,r  ronc intt~ uppFr pJrt G!nAntrtrmi:ins m~li..tr ,ifmi 

zune. 

Remarks Loc~li$ of fiyured spcimcn ts Dyr cl Krf scctitin. sarnpk ?F -42, Wr+ Tunisia. 





Reference I"lvmlir~.t s / r r , ; r !~  Dr LAPPAREUT. 191 8 : EtutIc Ilthnlngicluc 4 1 ~ ~  terrains crit~cPs c le  I J  
+ion d'Hendsye. - XfCrnoires pour <cn.lr .i I ' csp l~r . i~ t~  ,n tic la carte $ola~ique di.tail1i.e 
de 1.1 France: 11, tevt i i ~ .  4. 

Type localiy Pclinte S~inte-Anna, Hent1.y~ arm. wntcrn P!.rcncn. Fr.lncc. 

Diagno~ir Tmt low trocho~pir~l,  biconvex: cqtt~tciri~l prrphcn %l~cht!r Inbu!.~tc tcl dmnct circulnr. 
with one h d e d  keel. 
\ x '~ I l  perfonre. mrfacc qmrwth. 
Cl~lmhers  mpI~r ,  <lightly rstcrl.trpin,c. with .I bc.~tlctl carin.1 .~larng the umh~licll .\rc.l .IF 

contrnuation rhe r~~sec i  suturcG: ,~rr.~nrcil In nbcuit ; I  > whorls. thc usuallv (;-T ch.tmbr.r~ 
n i  the 13st n-hclrI hardly !nirelrln,q In ~ z c .  
Sutures on spirlI sicre ~tr .~ i ,pht  tr ,  ~ l ~ y h t l y  c~tr\crl ,  r.~t%c~l. morlerA~telr iv.tJed: on urnhrl1c.11 
wL!e curved. miserl, Irehtlr. k ~ t l e J .  
L-mS~lirxq d e ~ p .  wiilc. 
P r ~ m a ~  apertt~res inrcrinm.tr,cin~l, umhtlic~l.  iolcrcd hr a hi,rh teg~llum. 

Remarks Sw rern~rks G l o h / ) ! r ~ t ~ ~ t - ~ l ~ r . i  ~ i e w t , ~  ( PRO r 7 ~ \  1 G / o l ~ ~ ~ f t t ~ ~ ? ~ . ~ ~ ! . :  { ! ~ J F I ~ ~ O ~ I U ,  c DALBI~Z.  
L I ~ L . I I I ~  of fiprrll rpecllnen Ir c.unpl~. L 1775.  \Yr. 1ri.m. 





0 2 

Glohotruncana stuarrifc>rmis DAL~IEZ 

Rcferencc G/nbnfrr/nrr?~?~t f Glnlmtrrrr~ro,trr) r l ~ r  i:trr r1rr.r) fl/orru;r I ~ A I  RIFT, 195 5 : The ~ c n u s  
G1ohf)t)~r~~rrcr)r~r in Tuniw,~. - Mtcropalcnntology, t ( 2 )  :I(+), text ;lS. \()a-c. 

Type lacaliry Le Kcf- bfcllee~tc. northwmtern Tunists. 

Diagnosis Tet vcn. hnp trmhosprrll. centr.11 p3rt of 5p1ral r ~ t k  rl~~chtlt .  mnxcu. 5p1r.11 F I ~ C  of I.l<t 
whorl .llmost flat, urnh~lic,ll srde convex; cx~ulu~tr~r~nl per~phcry slt,chtl); Iohut.~te to .~lmost 
cirml.~r: w ~ t h  rmc keel moderately be2de~l except In the I.~st c h.~rnhcr 
Wall pcrioratc, surface 5mooth. 
Charnhcrs subancular tn anywl~r .  sliphtlv ~ n f l ~ t c t f .  nften oicrlaprtnr: n ~ t h  .I kind n l  
c3rtn.L on top or a c h  rh~rnher  35 a rontlnu~tion ,,i the rat5crI suturr9 oi the umblIrc.11 
srde; ;lrran~ed In h u t  i whorlr, the 5-9 fun~ .~ l I t .  6-3) rhlmhrrs, nt the Ilst nhorl 
Incre.lrrn.q re<~ul.lrfy In we.  
Suturc~  on ~plrdl  F I ~ C  sl~ghtly curved in t l ~ c  first whnrIs to :~lmt~qt s t ra~ght  nnrl tanjicnt1.11 1 
in the laqt whorl, raised. rnotleratety headcti, nn umbilical s ~ d e  curvcd, In f ~ r < ~  p r t  of thc 
last nphnrl rzi~crl ~ n d  hcndcci. in I.~tcr p r t  i l ~ s h .  
Urnhrl~cus decp. nrde. 
P r l r n . 1 ~  ~permrc-i rntcr~orn~rginal,  umbil~c.~l. cotern! by 1 tcc~l lum 

Stmt.  distr. Dnse Globotrrrwi-,I~ILI elerwtrr zone tn top Glnhn~rwrrmna .rtnrrr./1/01.~7r~r zone. Qt~e~tion.lhlc 
rx-cusrcnce in Inwer part. nt  Cinhr,lrttrzrrr)irr qycrrrrrcr/ zone 

Remarks T h i s  spufcs dr fiefs from Gloi;~!rrir~r.r~r~r ~'it-r .t!.i ( UROTZE\ in the Iew con\ t-Y urntrtl~~ !I 
writ, t J ic  In< i t ~ r t r n a  ccntr.11 conc cm rhe <fir31 rrt!c. .ln~! thc crntrnrr tit tht l.~<r-:;lrnicl' 
thlmhrr3, n h ~ t h  arc alrnt~st trr.lncul3r I ~ F ~ C . I J  of fct,tIric>rrn. 
G/nhmt)i/)rmt~rr ~r?ttrt?r (DF  LAPPAR~WT) h.15 ,I nlnrr convcu s p r d  \i(tc, no ~ c n t r , ~ \  ~c>nc.  
, ~ n d  thc contour on the r p ~ r a l  siclc of the 1.1st-forniell chambers i q  tr.il-rczoitl.~l 
Se? a l so  rernsrks G l n h / ) r ~  rrr7rA.i?tn r !<,I ,rr i ;  I ~ R O T ~ F U  J 
Ltvll~rv d' ftyurn! xperimen 15 nvr el Kr: f M l n v .  . rrnplt ?f.' Ifis. IS '  T:nirr.i. 



Globotruncana stuartiformis 
x 90 



Reference GIfihorrm~rnwn i.~rr;rlisrrl,do r.lr. I p n r ~ r , - n  r,r \Yrrrlrr., 197R . Some Index Foraminifers of 
the T J ~ F I C O  ernb~~rnent area of hIeurco - Jnurn.~I of P.tlmmtnloq. 2 ( 4 )  ,184, PI. 38, 
t ~ c .  71-c- 

Type localin. Two kilomctrcs northc~rt of El R~rr.~nnr on thc r o d  tr? AIc13rn~. Tzmpico emb2yrnmt, 
hlexico. 

Diagnosis Tecr Eow tmchn<prr~l. cpirll sitJe 11rnort flat or s l ~ ~ h t l r  cnn\e?r. umbilic~l sidc 
~r rnnd ! .  conxes; cqulrori~t  rtrtphtp Irhul.~tc with two i31rly widclv spaced keels. 
<lr~t~nctIr k .~ded ,  ~t lms: rn the i ~ r c t  p r t ~ o n ,  
IY'21I ptior~te.  surface rrntwth. 
C h . ~ m k r s  ~ n p ~ l ~ r .  more nr less 1nfI3teri. cach dcrcloplnr a cArlna nn top, txlrderinp the 
unbil~cus: armnped in '1 i - T  nhorfs. the 6-' rhnrnk,rr incrc~se mnderatelr In size, 
*hon.in~ nn the spirll side a .omenh.~t ~rnhrlc.~te ctructurc. 
~utur&t?n ~ p r a l  side rumed, obf~quc. cvrcpt thc clncr, ahich k n m e  morc r a d i ~ l ,  
ximngly s ~ i w d .  be~ded : nn urnh~l~cal siJc sl~rhtly cunetl, flush to depressed. 
Urnb~Iicus moderatel! deep. w~de .  
P r ~ r n ~ y  Jpertures interiomar,~rn.~l, umhilic.~l, cot ercrl hy 2 hiqh te~illum. 

Strat. disrr. Lower p.lrt Globotrrtvr:?i7.; @/er:;?,$ znne tn top ~ ~ n h o l r i / ~ f ( - ~ ~ i r ~  I S I ~ ~ ~ T ~ ~ I J  zone. Question.1hle 
rcrutrence in lower part G l n h ~ ~ t - t ~ ~ ~ r r ~ r ~ r r  ttr/:lr.!rfrlrn,jr znne. 

Remarks G/fibofr;o;rt;~~a r~nfrico.r~j mmicht hc rclarctl to G/(~h~t~?~rtr .r;~~d rosrttu (C.+RSE'~) and GIohn- 
ti-~trtio~r~ ~ t p r m - ~  S 3 K K - ~ D Y .  

Sec remxrks on G/obotr11?ricr~7a ronmlmcrtcl (Rue I 71 u) Fnr diKerenccs hetween this specie< 
and G/ohnfrrirrrrrrm r ~ t ~ m r f i s c t  \Y't rstr. 
Locality of figured spccimen 1s Dvr ul Kcf sccrion, sample 2FlX7, W. Tunesia. 





hh 

Hcdberxella washitensis ( G A R ~ Y )  

Refcrcnce G I / ~ h i ~ ~ r j n a  u.<rhrtensis CARFFI., 1926 Far;lminifers of the Cretaceous of Centr~ l  Tcu.15. 
- Thc C n i t c n ~ ~  of T e w ~  Rt~llet~n ?(;I?:I 4 P I .  ', ire. lo. 

Type locality Sho.11 Creek at Au<tin, T r ~ v i s  Countv, Tex~5.  U.S A 

Diagnotit Test lour to medium tmrhmp~ml; equatorial per~phch lohuf.~tc to ~listinctlr Iobulatc. 
Wall perforate, surfnce w~ t h L o m e  reticulat~on<. $11 l n p  .I Iionc!.cornb appr.Inrc, thc 
clcv~ted rrdps Icau~ng deep poIy,conaI pits betucrn thcm. 
Chanlbers spherical, arrangctl in about 255 whnrls. the 1.5 rlinrnbers of the l.~rt tvlrorl 
increas~ng irregularly in F I L ~ .  

Suh~rcr ~I~st~nctly cfcprcssctl, rn'linl. 
Apcrtnre an in tcr iamirgin~l ,  r,\ther high arch, ne,irlg u~iih~llrsl in position. showing n 
ql~ghtlp extm-umbilic;il tcnrlcnry, borderctf by a marc u r  l cn  ~l~st inct  Ilp. 

Strat. distr. Rnse Plnt7omnltt?a trr. i!ntf/  zone to upper psrt R n t G ~ / ~ p o ) . r  i rppev~~ t t r~ i ; t  tnne. Quest~nn.thlc 
occurrence in upper psrt G/nht,~er.~trc~/!nic/r!  /)~c-,;~:~t 11 r t r  rt rnc ant[ upper p r t  Kr,r,t/~pnnr 
r l /Jf i~l l l l f l? l fd  Zone. 

Kcmarkg l . < ~ l l l h  of i~~mrmred cptxlmm rq Dvr el Kcf m-tiim. c ~ r n ~ l e  1 F os i. \Y7. Tunii.i.1. 

I 

I 
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Planomalina buxtorfi (GANDOLFI) 

Reference Planalinn buxtovfi G ~ m o ~ n ,  19.12 : Riccrchc micropaleontofogiche e stratipafiche N I ~  
Scaglra e sul FI!sch rretarici dei d~ntorni dl Ralerna (Canton Trcino). - Rirista Italiana 
ti1 Paleontoiogis 48. Suppl. blem. 4:103, pl. 111. fig. 7. 

Type locality Gorge of the Brewia River, northeast of Balcrna, near Chi~sw.  Canton of Ticino, south- 
eastern Sn-~tzerland. 

Diagnosis Test planispira1, rather deeply biurnbilic~te, rliphtty evolutc; equatvriaI periphen lobulate 
with a distinct keel. 
W'LH perior~te, surfzce smooth, 
Chambers more or less elnnp~ted ~npul lr -rhombid;  the 9-1 t chambers of the Isst whorl 
increase reLgu13rly in sire. 
Sutures disrinct, s t m n ~ f y  curved and rsfwd. ear!? ones beatled to nodose. 
Primary aperture intcr~omar_cinal. an cquxtor~.xl arch with latcr.11 extensions raching h c k  
at either side to thc scparn 31 thc h3%~ ni  the ch~mher  and hordered by 3 dtstinct 
thickened Iip, the lntcrnl urnh~ltcsl pllrt~ons of mccerr;ive aFrturcs remuinins visible 2s 
supplementary relict apertures. 

Strat. distr. h p i n g  throughout P/n~~on~nfit~lt btrvfarf~ znnc 

Remarks The penw Planotn~lxrln was est~bl~shcd in 19-16 by L ~ E R L I C H  2nd TAPPAN with the type 
species Planomal~rrcr npsxdostr-nbn L~FRLICH . ~ n d  TAPPAK, 1916, which. hou-ever, 1s a 
synonym of P l ~ n u f p ~ ~ / x ~ r ~ f  Btrsfnt f i  (G~snor.~l), oripinaIly descrrbed in 1941 as P/i~lr:driru 

brr.t-rorfi G A ~ O P F I .  
Most probably Plm~omali~r~t? n i ru~~ l r l~ )~e , t~ i r  C i t s r ~ s i ~ ~  and TODD, 1948, is also a qnonyrn 
of Pl~nonralji~a bl~.vtor.fi (GANI)O t I:!) . 
L o c a l i ~  of figured specimen is Dpr el Kcf section, s~mple  IF 961, W. Tunisia. 



Planomalina buxtorfi 
x 90 



Praeglobotruncana citae (Bo~r.1) 

Reference C;.'. I.' +rt,~rrrrn.r TZ:.IP BOLLI. 197 1 : T h e  Fcnus G!r;hdrnrrr.i,rit in T r ~ n i c ! ~ d .  R W7,1. - 
I r * t ~ r n . ~ l  igd P~Imntolo~c. ? s  ( 2 )  : 19". PI. .<<. i l p ~ .  4-6. 

Type Iocatiry Oulir0~ In the riler k J  south the bridge near milc p s t  1 2.5  on the G u r a c m -  
T.~P.lquur Rmd. L n t e r n  E ~ t . l t ~ . .  Crntr.11 Rlnge. Trrnid.~Ll. 11 \''.I. 

Diagnosis Test Inw t rclchospir~l. bicclnl-cs to slightly spiroc{,nvcs : cctuatnrinl pcriphec mclcleratcl!. 
to L l i ~ t j n c t l y  I ~ b u I ~ t e ,  with ,I i , c n  rnorler.~re keel in the e.irls rh.~rnbc-rs of the last whorl. 
whit h is Iinrd1:- \-isiblc in the last chambers. 
\X'aJ1 periur.lte, suri~lce mostly smooth; vrry fine spines m;ly ocwsinnally br: present on 
thc surfarc of the early cl~nmbcr~. 
Ch.lmhers ovoid to subarlpular, arr~njied in 2%-3 whorls; the 4 -5  chamber:, of  the lnst 
u.horl increase regularly in  size, sllow~ng on the spiral siclc n sliglitlp imbricate structure. 
Suturcs depressed. on the ~ p i r ~ l  side curverl, on the unlbilic.11 siilc str~ieht and radiril. 
Lrrnhi l icu5 shallow, iairf!. \viJc. 
Aperture a reIdtiveI!- large, intcriomnr~ina1, extraumbilical-umhilicnl arch bordered by 3 

prenltncnt lip. The u r n h l i c ~ l  p.irts of the precedin~ rips m;ty rr-nfiin visihlt. 

Strat. distr. C'rpcr p r t  G:olr~!r/~rr~irr.r u!r~rr!r: snne to top G ~ f i l t n f r ~ t m i : r ~ ~ ; t  n/ , t l; trn~nrir zone. 

Remarks G!+h,.:r~{?:i.rr~.z h z t  . i ~ ? r n u r  \ ' ~ R W I  t ~ ,  2937. is closely rclatcd tn Pr:rr~!obfifr~irzcnrr,r rrf.re 
o r  r\ m s~nont-mom. 
I,o~.~lity p i  flLgurd sperrmcn 1 5  umplc II; 111. W'. Tunisi~. 





Reference G!ol:~?f-nrli.r~~.: r:r.ph.:~~l C;AX~OI.FI. r 9-$2 . Ricerchc r n i i r ~ . ~ p . ~ l c o n t a I ~ ~ ~ i ~  hc e st r.it i:r.~iii hc 
I U F T J  S~.~,cli;l e sill Flysih rrct.lcici tier Jintorr~i di Il.11crn.1 i C;.~rltun l ' i i i n t ~ ) .  - Ril  1q.1 

ltnliana t l i  PaIeont-ologi;~, .iH, Suppl. M c n ~ .  .i:l!O. pl ,  111, li!:. 4. 

Type localiv Gorge of the Urcct.i.1 Ri\ er. n~lrthc.~<t (4 13 tic-rnl. nclr Chi.~\-c~ C~n t l r n  Ti% 1nt5. 9 ,urh-  
c*.1<tern s \v l t z~r l .~ l l~ ! .  

Diagnosis Test trnchnspir;~l, hicnnrcs; qu.1tcrri.11 pctiphcry sli,chtly lubulatc n.ith 3 noc111sc C;rcf. 
which i s  smooth ~ n d  lcss cfiitinct in t l ~ c  I ~ s t  two nr tllrcc tli,~mhcrs: the nntlo.ir keel c ~ f  
carlier \r-horls rcn~nlns i isihlc nn rhc spir.11 silk. 
W'.III ycrlor.~te, su r i~ce  t i  the first thmmhtrs o f  the I . ~ s t  nh~rrl m:rklcr.lti-ly r~,-.l[~.;c, bc,:h 
4 x 1  thc amhilii.11 side antf on  the hpir .11  sit!:. 
Chlmhcrs s u h ~ n ~ u l . ~ r  in rhc c.~rly yurt (ri ~ h c  1.1~1 whorl. thc 1.15t one-s hr;rrqc n;~,rc roun,lr-tl 
and infl.~tcd. 
Sutures on ~pirnl sidt gently curvc~l,  illtsh in thc c;irly whorls. tl~l~rcssecl in the I.tsr 
nrhorl: on thr un~hilical sick deyrcs.ieil. mtli.~l. 
Umbilirus nxrow. s h ~ l l n a .  
Aperture .I rel~rtvclr- lo-. ~ntertnrn.~rgin~I, ~xtrnurnh~ I~c~I-umhr f r i ~ l  .in !I, 3Irno.t cr:enLltnc 
to the periphery. w ~ t h  2 di\tlnrt hlrclcr~ny l ~ p .  The urn!xltr.~[ ylrts t r i  t l ~ e  I[FI oi the 
nr thrcc prccerl~n,~ ~pc-rturer rcmdln 1 rsihlc. 

Strat. distr. n . 1 5 ~  Ro!nliporl~ r tP[ )rr t r~ir~i i sr  znne into lon,cr part Rot,i/,or;~ iarhv~,tjrt znne. Qucstron.ib1~ 
rrcurrmcc in uppr  p ~ r t  Rnl:~!!pnr;s i ~ / d i t ~  i f i t  zon: . ~ n ~ l  I ~ ~ a r r m o s ~  p.irr G. :., , ~ 1 i , ! , . : 1 : :  

br i? erli .I zone. 

Remarks lt a p p r t  that P r r ~ q ~ l a b o t r r m c c l ~ ~ ~ ~  s r e p l ~ ~ ~ ~ r ~  .~nli Pnrr<lohntrrtrtr ,:tt,t c i r l r r n r ~ ~ l , r  ( Pt r tratrn) 
.ire VCC): close .ir,lrlants. Sevewl .iuthor.; cvcn rc.g.lr~l thtw spctlrs .IS rt.rlon!.niou,. 
LOEBLIC H and TAPPAN (1961) .wc, on thc rlther II.IIILI, of .~nntller \,pinion. . ~ n ~ l  1.r1ent1t111 
some differencs. 
L r ~ ~ l i h .  ~ l i  irpurct! spiirncn is Dvr el Kef rect~on, c.implr IF  961. W' Tun~wi 





PraegIoborruncana turbinara (REICI-IEL) 

Reference Uloho!rrntn:n.~ _r!eph.irli G.+vr-mr.~r t l r .  trrr{:r~~.r!.r RI-ICHI I .  15) l9 : 0hw-s &on< sur Ieq 

Gt'rn~o!r~~rrc .r i~~~ du psrmcnt c!e 12 B~L.,~CI.I ITe~s ln  ) .  - fit l o y ~ e  Gctlltlyrcae Hcls etile. 
4 2  (2)  : 609. 

Type locality Gorge of the J3cegyi.r R~ver, n<rrthe.ist of I3llern1. near Chi.~sco, C ~ n ~ o n  clf T~cino. wuth- 
r lr tcm S~v~tzc-rl.~nc!, 

D i a ~ n o s i s  Tect tnshospir~l .  slicht tr h~cl ,n. eu to rylr~Kon\ cu : ~ t p t t i r ~ . ~ i  pcriphc n 511 chrl, I~~bulate 
n tth a notlnsc kccl. w hlch m.1y hc smooth .znJ lrw t l ~ s t ~ n c t  In the Ia,t ttr.11 cl~.lrnt\~r\.  the 
ntlrlose kccl o f  e~r l ic r  whorlr rcrn.trnc \ rc~h le  or) thc q p ~ r ~ l  s~tlc.  
\Val1 pcrlorate, siirl',~ce of tlic i l rsl ch.~rnhcrs 01' the I ~ q t  w h ~ r l  modur.itcly nrrtlo~c. hot11 
on the urnb~l~cal r~Jc .  .lnd Iln the sprrll 51tle. 
C h ~ m h e r r  sub~ncul  tr tn the r.trlv p r t  ot the Ilst uiitwl. thc I l s r  one< tY41ny morr ~ n i l ~ t c d .  
Suturm rln qpml  ilt!c rentlr. rurled, rl~sctl  ;tnd hc.~L!~d. thr f I\! m.t\ k \rnt~,th; irn 
the u m h ~  l1c.11 $ 1  Je tlcyre.;seJ, r . t t l ~ . ~ l .  
L-rnhrl~ru.; t ~ ~ r l r  n ~ ~ l ~  . ~ n d  t3c.c.r. 
rlperturc .I relat~t c 11' Iuw, lnter~unldr~pn I!, estr.lumh~ Ilc.tl-un~h~ I l c ~ l  arc 11, a l m c ~ t  cutcn~lin-q 
to the pcr~phcry, hnrrtcred hy .I fl.lp, n h ~ t h  rnay'iufc w ~ t h  thc p r e c e ~ l ~ n ~  il.tp. 

Remarks Lc~.~I i t r  of iiprcrf cpccimen i s  c.tmplc- iK 5 5 .  \X'. Tunisi.1 





Reference G l ~ b ~ ~ ! r r i t ~ r ~ i r ~ n  trpppnrzinirfi R F ~ z .  I q i A :  Str~tirrafixhe und m i c r ~ p ~ l ~ c o n t ~ ~ l o ~ i s c h e  
y n t ; ~ ~ ~  hunq ddcr k a s l ~ a  (Ohre  Krritlc-l'crtiir 1 irn Zentralcn Apcnn~n - Eclope  
Gcolo,cicnc Hclretinc, 19 ( I )  :?o. tcxt i l , ~ .  2 .  

Type Iocaliv Profile 1. Rntt~ccinne valley, northe~rtcrn Gubhin, Italy. 

Diag~osis Tc<t Inn1 trarhorpiral. biconve~:  erci~,~tori.~l ~>criphey lobulate. with one keel. which i s  
wczkly beaded in thc early pxt .  
WJI l pcrforatc, surface  month. 
Chambcr~  ~ngular-rhombuid, motlcrntcly infl,ttcd on the u~nbilicnl sidc; .I slnotlth r,~i~ed 
erlgc 1 4  present o n  top o l  the ch,~mhcrc on tllc urnbilicnl ?;icle .IF cr,nt~nu,~tinn of the 
huhtres: arr,ingc.d in about 3 whorls, tlic 6-7 chambers of thc laft whorl incrcss~ng 
rcgulnrly in size. 
SUIUTCS nn yvra1  ride curved n n ~ l  nbliclt~r, r.11ser1, may be I i~ht ly  br..~tlc~l. rspcci~ltv in thc 
f lr5t whorl<: on umhiIicnI side r d d i ~ l  tn gently c-t~r\ed, flttsh to r.~rwtl  in the e.~rlv p.wt 
of the 1 2 ~ t  rvhnrl, clcprcsscrl In the I.itcr part. 
Lrnhtficus i a ~ r l r  ciccp and nnrrow. 
Pr~rnarr apcrtrirc a t a ~ r l r  Ion*. rntcrrnm.~rctn~l. cutrmmhilic.11-umbilrcsl zrch. hordered 
hr. a in~nt  Irp, which i s  only ~ ~ s ~ b l e  rn thc 1 ~ t  rh.~mbrr: sinclr d~s t lnc t  suturll rcronil.~n 
~ p r h ~ r c r .  hi7rJ~r~d hy a Itp. c l~ rnhnq  UP t o  rhc prrsition iri the urnhrlts.~l <hrlul~ler. \,<rblc 
In the I J F ~  ih~mbers only. 

Remarks Raf,dtpnr.l ~ r b p t - r ~ ~ t ~ r : . v ~ r  was oririnallv tlcccrrhcA irtm thin scctionq. .ini! .tt th .~t  t ime thir 
spcrlcs mmyr~rct l  pr~cticalfy .III knnu n \~ncl:--ktclc-tl furnms 11i the Cc.ntlm.~rit.~n. 
C;.+vmi.i-r ( 1 9-12 ) in tmcluced a rim \per rcr. C;.',~hc.:rr~ir~i:~t.: I I ~  1 2 r i 7 r ~  r~ r .  ant1 it~\tinpui<hell 
a nunlhcr o f  \ .tr~c-t~es which nerc 1.1ttr , y i \ c . ~ ~  cp-clec r.mk : 
G / o I J < ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , I  , I ~ ~ < , I I I ~ I I T ~ L - A  var. n :  ! < ~ J I , I / / ~ / J I  , I  />.11t,1 u . w ~ r  r/ r ( C ; : i ~ ~ x > t  1 . 1  \ 





Roralipora cushrnani  MORROW^) 

Reference GIplhnr~'r:li ir rztrh~mrir~r MORROW.. 19; I .  I't~t.11111n1f~r.1 . ~ n ~ l  0stracotl.1 from the rppcr 
Cret.~ceclus n i  Knnwr. - Jnurn~l t r i  P,rlcr~nlclIty!. S ( 2 )  : I t ) Q ,  p! 1 .  i 2.1-b. 4.1-b. 

Typc loca1iv kc.  im. T. 21s. R. illy'.. Hnllccrn 1r1 Ccruntt.. K.tns 16. C'.S A 

Diaennsig Tcst Ion t r ~ h o s p r r . ~ l .  b ~ ~ t l n \ e \ : :  qclu~tori.11 ycriphcn. Itrfit~l.~tc to I f ~ \ t ~ n ~ t f v  Iohul.~te. \\-~th 
.I wc.tk'l\ b?.1de2 narrow keel. n h ~ r t l  r \  rnrlsrli \ ~ n ~ ~ + r h  In tlir I.1.t th.~rnbrr< 
R ' . ~ t l  p r in r .~ t e .  ~ u r i . ~ ~ e  %I~r.htlr  ructusc on hl th \ ~ r l r ~  
Ch.!mbtr~ . ~ n , y ~ l ~ r - s h r ~ m h r r t ! .  ttrtmcli ~nl l t tcr l  tin hot!i FILICF:  .I t h ~ ~ ~ - s i r ! ~ c 1  thickrncr1 
rltlc.:c m.ly hr p r e c n t  on top at tlic I . t~t  ~ t t l f l l ~ ~ ~  (111 ~ h c  ~rmf-r~!ir.~l r ~ c t c .  u here thc 

n horl ~nrre.wing r l ther  r .~prJlr  In ,we. 
h t l t r e5  on rplr.r[ S I L ~  c u n  t,!. ~ J I F C ~ ~  .tnrl ~\.c.tklt [TC Ir!~t! rn ! . t ~ f  $1 horl L ! C E ~ C ~ < C ~ !  In initi.il 
n hflrlr : on u n ? b ~ l i ~ a I  s r r k  t . l r l ~ . i l .  L fc . r r c \~~ t l  
Lqrnb~!tni< f.11rIj n ~t!e .~n<l  ~ I W F  
l ' r ~ r n . ~ ~  .tper:ure .t hizh. znterInm~.trcm 11, c ~ t r . u ~ n ~ I > ~  I T (  . ~ l . t t n ~ b ~  l r ~ . ~ l  .trch. bort!crcL! . I ~ > X  c 
br 3 Clmt~rlct lip, onlr \~\rbIc- in thc !.[st cl-t.imhcr, .I c~nr lc  cl l ,nr~tr t l .  ~ c l l  t le~t!t~,fc,l  
\~1tltr.11 wctm~F.~n- .iperture brwJcrtti hr .i l ~ p  r \  prmrnt nn :tic umb~lrra l  sh~u lc l c r  ut cl lh 
c ti.~rnhcr. 

St rat.  d i~ t r .  l l . ~ n ~ ~ n ~  t h m r ~ ~ h o t ~ t  Rlr/.rl/pr,r.r 1 / I I / I ~ U . I I ~ /  70ne. 

Remark% Thc fi-rllon.inLc CEpectes ate rclnsitlerc~l \ in t ln l ln \ .  
! < ~ ) / i t / ! ~ t ~ r . ~  t j t ~ f ~ t t j ~  D U I ~ I  71-\. I L, 1 2  
G / n / r o r r f r ~ ~ t  J V J  . I ! ~ ? / / ' I  H{M I I #  I 0 I 5 

G / ~ ~ ~ ~ n ! r f f ~ ? l - ~ ~ ~ r . r  / ! ? O ! . I / / ~ ~ I , I )  ) ~ I , ~ J ! I  b 1 1 1  t ~ t t  L ~ R Y O [ ~ ~  I 9 i ~ >  
L r r ~ . l l  r ts* oi t'iSurert spmlmrn Ir Ncuu ~1~1:r.thcn. r . ~ t i ~ p l c  1 , Zc)5rtl, t\rnrncr?.t~t bfoun r.11nr. 
\OLI thcm Gcrm.~nj-. 
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Roralipora greenhornensis ( M O I ~ R ~ \ Y ~ )  

Reference (: Jobor o!nlirt ~ I Y P R ~ O ~ - ? ? P I I  rjr ~ J O R R O K * ,  1 9i-i : For.lrnini icr.1 .in(! 0~tr.1cod.1 from the 
Uppw Crctnccc~us ~f Kmsfi. - Jtrurn~l r,i P.~lc~~ntl~ln,ci.. 3 : I 00. pl. i l  . fir. 1, 

Type Imaliv Scc.  31, T. 21 S., R. 7ZW., HoJycrn~n Countv, K.~n.ax. Lr.5.A. 

Diagnosir Tmt Ion. trorhvspir.~I. hiconreu; erlu.~tclr~.~l pertphcn- <l~ylitlv Itlhul~tc tn 3lrno~r c~rcular 
1~1th 3 vcrv I r ~ h t l r .  he-~ded to srntx?:!~ keel. 
\Y'.111 ycrfor,~tc, n ~ r f ~ c e  umallr smooth but nl.Ir bc a>rncwh.~t nrxlorc in thc f i n t  chsmkrs 
n i  the I ~ r t  n hnrl. 
(.h~mh:rr ~neul l r -rhnmbtd .  armn~c-rl in 21 1-i n horls, thc 6-9 rharnhrr- n i  the la:: 
11 hnrl mirc.l<c recul.lrlr. ,mrI sFonl~ in slze. 
5trrurm on 1;p1r~1 wJe cuned to sI!,yhtlr ~ u n c J .  +lbl~ciuc. hut m.lt k n m e  mnre r.lcf~aI 
! r : \ v m  the last chlmhers. stronqlv rltsed, l~chtlv hr.itlcll: rln iimhlrc.il q ~ J e  cun ed. 
rn.arLed hc Irchttr. belded se~t.11 l2rln.x ~5 rtF1 pcriurnh~ l1c.11 1cn:thr.n ines. the sept~I 
c.tr1n.w m.iv k .hwnt between the Itst h x o  o r  ttircc ~h.tn~!.r.rs. 
L'ml~rlim< deep, r ~ t h e r  n x r w  t o  fmrlr n dt. 
Pr~rnarv Jpcrture a rehtr\elr h ~ ~ h  ~nterrtlrn~rr.in.tl, c~tr.~uoihiIrc.~l~um~~ilrc.tl .mh. fmrdered 
hc +I l ~ p  IS p3rt of an i rnprtor~te  f f ln re  prrlrcrt~nc I'rllr:~ the chamher n.111 Into the 
tlml-ril~rus rvhich in= with the tl.lnym ot thc prcLcJtnl: cliaml>cr\: a sincle sutural 
r c r o n ~ l . ~ ~  ,~perture bordered bv .I rlm 15 \ ~ s ~ l ~ l c  nrlr thc i tm~r l~c . i l  shntzlder o i  most 
c.harnhcr5. 

Remarks t hro/reni STGAL a n ~ l  I~nr.r l~pnr:r  : ~ / ~ ) h n t r . ~ o ~ t - . ~ l z ~ ~ r ( / ~ r  Srr,.tr , both rlescribcd 
in ll).ls from Alscr i~n  materr.11. .ire ~nn.;irfercd tn he ynnnyrns of Ko/a!ipnrrr 
, ; ' I ' ~ L * I ~ I ~  (1 I . I ? ~ I I  ri r .  
I.c~~,~lity rfl Figured rpecinlen if Dyr cI Kcl' wrt ic~n,  .;.imylc 2 F  lo, IY'. Tunisrn. 





Rota t ipora rcicheli (MORNOD) 

Reference Gfobotr~tnctlrm (Rofn/ipnm) reirhel, b f o ~ s o r i ,  19 19: Les GtoborotalidPr du Cretad 
supcrimr du Montsalrens (Prhlpcs I r l  hot~r~mirc.5). - Eclqcae GeoIosicae Helvetiae, 
42 (2)  : 583, text fig. 5 ,  IVn-c. 

Type locality Upper plrt of ProlFllc 111. nt about 995 mctrlr above qel level. in the R u i s ~ a u  des 
Co\zyes. on the southeztcrn slope of the hInntrslven< chlin, north af Cemiat, In the 
PrkEper Friburymiser. Swttzerllnd. 

Diagnosis Tmt Ins trochospird. centr.11 prt  of spirsl sidr convex. spin1 side of last whorl f h t  to 
cnncave, umbiIica1 srdc stsonply convcs. e ~ p x ~ ~ l l y  the l ~ s t  ch~rnbers: equatorial periphery 
sliyhtly lobulste R-ith 3 be:~dcd kcel. a h ~ r h  hrcorncs n~rrow md smooth in the last 
ch~rnbers. 
'X'aII perforate; surface smooth. except the urnhiltcal shouldrrts In the later ~0rtiofI of the 
test, which m y  bt ru~ose. 
Chambers mcp13r to sublnFulsr. last oncs becoming stronply inflated and s t 9  on 
urnbil~cal side; a nodose ralsccl edge 15 prcscnt on top af the chamhers on the umb~licd 
side as continuation of the suture?; ~ r r ~ n r e r l  in about 3 whorls, the 6-S chambers of the 
laqt &or1 sametimes incre~sing i r r ~ ~ ~ u t ~ r l ! .  in size. 

Sutures on rpiral side oblique ~ n d  curt cd. nlscrl, dirtinrtlv bt~ded, especially in the first 
whorls; on "mbilical s ~ d e  p n t l y  N ~ c ~ I  to rncl~at, rsiscri ln thc arly portion of the last 
whorl, depressctl in the later portion. 
Umbilicus wide and fair$ deep. 
Prima? aperture a high ~nterinmarginal, atraumbitic,zl-urnb~li~al arch, bordered by a lip 
3s part of an imperirmtc flange yrajrctin.~ (nrm the ch~mber wall into the umbilicus 
which fuses with the flanges of the prccedlng cctlamhers: a single distinct sutural 
secontlar). aperture bordered by a rim is prcscnt ne.ir thc umbilical shoulder of each 
chamber. 

Stra t. distr. Ranging throughout upper part Rotn/rpn~,,t rrrrhnttr~?~ zunc. extending a little into the 
lom'er part of this zone. 

Remarks Locality of figured specimen i s  Dyr el Kcf section, snmplc I F  601, W. Tunisia. 
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Rotalipom suhticincnsis (GANDOLFI) 

Reference C;E~Jm!r~rn-firid rirhtms~ r G A X ~ O I . ~ !  vnr. a. 13 i? : Ricerche micropa[eontolo4~iche c 
stratipafiche sulla Scaylia e sul FIvwh cretxici  clci dintomi t l ~  Balerna (Gntnn 'I'ic~nn). 
- R~vista Italians dl Palmntoin~~.k, I S ,  Suppl. hfcm. 4 : l l - l .  pl. 11. fig. .I 
G/fi/wf r.rmmrr:l /Thrrlm:~rr)ti~rr>!!~t 1 firr~trr! I: I ral~rr, ~ m i r r  rir G ~ s m o r  n. 1957 : Notes on 
same s p i e s  af G l ~ ~ h n l s r m r ~ n : ~ .  - Ccmtr. Cudirn~n Foun~l.  F17r.1rn. Rm.. VJ11 :so. PI. 8. 
fiq. 1. 

Type Iocalir_r. Gorge of the Brggia River. nnrthc.~st of B + ~ l c r n ~ ,  ne.?r Chi.isso. Cmton of Ticinn. 
southe~stern Switzcrlanrl. 

Diagnosis Test Inw trrxhospiral, biconvm: cqliatnr~al pcriphcy cliph!lt. lobul~te  to almmt circulsr, 
with 3 faint keel, n h ~ c h  lr nndnw rn the clrlr plrt. 
11-sll ~ r f o r ~ t e ;  on the 5p1nl TI&. .uri.~cr. or' thc ch~mhers of the inncr whorls and of  
the frrst three or four c h . ~ m b e r ~  nf thc [.)st n ticlrl clist~nrtl~ norlose; on the umhil~r.11 qldt., 
s u r f ~ c e  of the first three or four rhsml.crr tl~ctinctly nodoce. 
Chambers angul~r  in the penultim.~tc whorl, ruhsn:rulnr in the elrly pxrt of the Iact 
whorl, the 1,wt anes k n r n r n c  roun4lctI ~ n t l  inll.~tvd. 
Sutures on spiml sidc slightl!. curvetl, ,l:.rrciwtl. (In umh1lic31 ? i r k  r ~ d i l l ,  deprc<setl. 
Umhi licus sh3llon.. relattx eIv nlrron.. 
Prirnxp aperture an intet~omar,clnal. cxtraun~hiIi~.~I-umbilical xrch hordncd by a lip on[!- 
tisihlc in the 13st c h a m k r :  srnplc ~ u t u n l  scccmcl~r:. .IF:-riurcs Lmrdered b!. a [;lint rlm, 
31n-.1ys situated on the urnbil~c.il ~ i t l c  of ~ n t l  lrclcw thc urnh111cal <hoofders, nre fairly 
distinct in the last chdrnherr rlnly. 

Sfrat. distr. Ranging throu~hout the Rot.dipnr.d ~tlbtir-i~rrt~r~l zone and thc loner part of the 
GE~bi~ye~inelloides bi-ezgien r /  I zone. 

Remarks Localiv of f iLpred spccimen is Dyr cl Kcf ~cct ion,  s2mplc 1 I: c136. W. Tunisia 



Rotalipc 
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Roralipora ticinensis ( G A N ~ o I . ~ ~ )  

Rcfcrcncc G!l~lm!rr,r~r.orir ~ir i~re t zr i s  G,+.sr,o~n. t 0.12 : Ricrrc tic rnicrop.~lculntnlt>yicEie e ~tmtigmfiche 
rtrl1.1 5c.1~zlr.1 e ~ u l  F I y h  cretacici dci rlinttlrtri dl  R11crn.1 yC.~nron Ticino). - Rtr.ist3 
1:aInn.x ~ 3 1  Palenntologia, 43. Supyl. ;\!em. 4 - 1  f i. yl. I t ,  f i,~. ;. 

Type locality C;oryc or the B~CCFIJ River. northe.t\t o f  R.ilctn.1. nclr Ctli.~.i%rl. C.in!on i r f  Ticinn. joltth- 
c.15tern S\vltzerl~nii .  

Diagnosis T17t Ion rrochosp~ral, hiconves: cqwtori.~I pcr~phcrv ~T~chtlv Illbul.ltc to .~lmoct cirm11r. 
rrt6h .I b:.~tIcLl keel winch m3r. h srno~l:h rn t l~r  I.(\! ~harn1~c.r. 
W.1 I1 perfor,~tc. surilce ~rnou:h. 
( . h . ~ n ~ ~ c r . ;  . t r ~ p l ~ r .  r ~ t f i c r  iilmprc<5cLl: .trr.~nyctl 111 ' 7  rvl~nrlr. the --9 ih.~mberr of the 
I ~ x t  whorl Increlstnr. stuwlr in sizc. 
5wurcr uui srrral vric mneJ. rnntlcr.i:clr ohFic!uc. r.uic~f. Irrtitlr ht.~clci!: on urnhilic~I 
c ! , ! ~  r.ittral t i &  penrlr cuneLl. s31reJ t i l  i l ~ t ~ h  In the e .~rIv  p r t  1 5 i  rhc 1.w ~ h n r l ,  IleprsseJ 
in the I.rrcr part. 
I ' I T I ~ ~ ~ ~ C I I C  f.tirIv n-idc .~nrl chillnn-. 
I'rrrn.~n .3pt-mrc a t.~irlr hirrh. ~ntcrit lm~rcjn~f.  cxtr.1unibiI1.c.11-t~mbil:t.tl . ~ r c h  hilrrlered br 
.I lip, tmly i lrrble in the k t  rh~n~tw- :  xlnclc ~ t l t 1 1 ~ 3 1  ~ c y t 1 n ~ l . 1 ~  .lFCnUTCF. bnrdereJ by ;i 
rmi. .~ ln.~!< r~tu.ttcd under the umb~ltcal ~ l i ~ ~ ~ l J r  r\. . ~ r c  tllzt ~ n t  t rn the l ~ r t  cfi.trnbers only. 

Remarks Lrwality nS litrurcrl ywcin~en is sn~npIc G 731.  \\if. F t l n ~ s ~ ~ .  
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Rugoglohigerina rotundata R R O N K I ~ ~ A N N  

Reference R.r/;.o y l g h j , : c r ;  r r y r  rir rtr!n~~,l,rt:r Rr,sur A P ~ ,  1 55' - Glr>b~~~erinidac frnn-I the L T F ~  
Cretxeous of' Trinitl,d. n.IY.1. - Bulletin of h r n e r ~ c ~ n  
Palcnntolo~c. 31 ( lain) : 54. pi. -1. '-9. 

Type locality Trinidad Lczscholdc LlJ. C~*~lorruc ntrs. t 5 5 5 9  t - 1  5 5 5 9  1, suhn1rf3cc s.unp!es from the 
Guayqyrmayarc are;i, snuthc~stcrn 'I'r inid.1~1. R.\'if. I. 

Diagnosis Test stlrts low trochos~ir~l, followed In thc ;trlult hr 2 hicher n-hnrl; equatnri.tI p r i p h e ~  
I~buI~te .  
\\"all perfonte, surf~ce r u c i w  with nllmcmus tlcnrclr pl.tccJ yustulfi. decreasing in sizc 
tom-nrds the Iast chamber. 
Ch.trnbers spherinl, truncate tow~rtfs thc .lycrturcc: arr.lnFed In  bout 215 whorls, the 
5-6 chambers of the Fast whorl inircl\inc n1ortcr,1t~l1 tn wzc. 
Suturrj depressed. on the < F I ~ A I  s ~ t l c  xtr.lic!ir tn slt,qhtlv ~ ~ ~ n e d .  Dn the nmbiIiu1 side 
<:sai,ght. 
L-mb~ l~cus fairly wide, tlecy 
P t i m ~ ~  apertures i n t e r ~ c ~ m . ~ r ~ i n + ~ t .  l!mhilic.~I, ctncrcrl .I tecillum. 

Strat. distr. R3nyin.c throuyhwt C;/nhn!rrr~?t-,:rl,i ,..r~rrct.ri zcrne anti C ; l t l h r r t r r / ~ ? ~ . : r ~ ~ :  ~ t ~ . j ~ . ? r ~ e n i i s  zone. 

Remarks Locality of figured specimen is ~.lrnpIc t K  1 1  7, \Yr. T'unisi.1. 





40 

Rugoglobigerina rugosa (PLI TMMER) 

Reference Gl~bi~rrim:; rrl:ojJ PLL;XI%IFR, 1911; : I:or.~~nrnl icr.1 of thc h l t d w . ~ ~  f~>rnlatlun in Tesas. - 
Tl~r I--nirer5ih ~ r f  Tevls HuIlc-t~r~, 26 r i : i8, pl I I, I IC. 1U.t-a1 

Type locality Frtam hlnk of \K'alker Crcck, 6 mtlir N. I s r  1:. 11i C-~mcron. 3l1lam Count\.. Tcsn~. LT S ,4. 

Dia~noqir Tot E I ~ ,  truchospir~!. m l u ~ t ~ ) r i + ~ I  prryhtr i .  t!trttncrlr Iol~u~,~te.  
B'IIF pri(lrate. juri.~ce ot thc c+iamhc-rs ot tlrc \.I\: n horl rurrclre n ith numemu\ farce 
j r ~ ~ t ~ l r i  n hlch often i0.1 lcscc intu ti t s l  j11r r t r r l  PC<. r.~i~.lttn:: irl,rn the midpoint of c.tch 
~T~.~rnhcr  on the yer~phen  . 
Chtrnbc-rs spherri~l, truntltc t o \ \ ~ r , l r  tfic nj.crturc-. . ~ r r . ~ n ~ c ( f  in ahout '1 _l n horl5. thc 
4-6 ~Iumbers oi thc I1.t n hturl Incrc.l\rn:: r.\l~!rtlr- rn ~ I L C  

Suturm deprrjsecl. crn the rpir~I  srde r tr .~ !chr  ro ~lrc!ltll cuncti. on the umb~llcal s~tle 
\:r~ryht. 
C'mhl!~ru\ w d e .  i . ~ ~ r l r  ~feey. 
Pr1rnlt-y qwrturc* ~ n t e r ~ t ~ m t ~ ~ n ~ l .  u r n h ~ l ~ ~ . r t .  tt)\crc,E b< a tcytllurn 

Strat.distr. ~ ~ p ~ s p x ~ C ! ~ ~ ~ f i t r ~ ! ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ r ~ : ~ . ; ~ n ~ ~ ~ r ~ ~  to11 ~ , ' . ~ ~ ~ ~ r : , ~ , , - ~ ~ r ~ ~ ~ r ~ ; ~ ~ ~ ~ r f i f r : r : j z n n r .  Q ~ c s t l ~ > n -  
allit. occurrcnct: in urpsr pnrt C,bi-fitrr,rrJ;:r:,: PI; r :~!n 71 lnc :tnJ I( la-cr part Glfi~~a:r:i~~+~t~..r 
rc/:  rut^ zone. 

Remarks I . ( K J ] I ~ -  ~ , i  figg_2lr~J Specemrn Ir \Y'cll Gu.~y.~,cu.~r.arc Ihi. rorc \ample 553,9'-5599'. 

?'rtn~d.td, B.W.1. 

I 
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RugogIohigerina scotti (BRONNIMANN) 

Reference P T ~ J I ~ ~ E / ! ~ z  ~ c o l l i  BHC)SK!~TASU, 1952 : Glohiccrinirlac from the Upper Cretaceous 
(Cenomanian-hfncstrichti* of Trint~ l~r l .  R \Y'.I. - IlulIetirt n i  Americln Paleontolni_7;, 
34 ( 1 4 0 )  : 77, PI. 4, f1ys. 4-6. 

Type locality Trinid~d Lmseholds Ltd. Gt.l ltr~c no<. 1 55591 - 1 5 5  53.1. ~ u h w r i ~ c e  s3rnpIes from the 
G~~~y;r , cusy~rc  are;t, snuthc~stcrn 'I'rinitIad. B.\Y'.I. 

Diagnosis Test tern Inw trochosyir.11, ~pir.lt siJr ~lrnurt fl .~t.  umbilical side mtlderntely con\.ex: 
q u ~ t o r ~ l l  per iphc~  lahufartr. 
R'311 perfor.~te. su r i~ce  nt' :he chlmher.; stnmclv tuco~t. ( rurtules and r i d ~ s l .  w iepr  the 
I ~ q t  one. n-hich i~ rncrstlr ~ m ( ~ i l 1 .  
C-harnbers nf the injrl,~l n-htlrls ~ n h l  thc ilrct <ti ~nlhcrr t i the 1.1s: n hrrrl arc subqlohul.lr. 
gr.ldu.iIIy i n c t e s i n ~  in w e .  the l i s t  c h ~ r n h - 5  hccr+rnrnr fl.~tlened on the spiral ?;lde ~ n d  
.~hsuptlr enl~r~ed. ~ b ~ u t  t n . 1 ~ ~  ~r 1.1t-cc 1 s  thc y e n u l t ~ m a : ~  oncs : ~ r r a n ~ e d  in 21 - ,-Z nhnrIs, 
the I l 5 t  whorl conslst!ng of  5-6 rh,~rnhrs. 
Sutures depressed, on the spit31 s14c .itrrlntulv cur\ ~ L J .  on the urnbilis~l side rcl~tirelv 
str.3fcht to slightly cun-rd. Somc s p c ~ r n e n <  <how elexlth! qutures hztmeen the 11st 
rh.trnbers ,In the spiril r~Jc-. In n h10 i  r . lw  .In inJb<trnct yw~ido-keeI m r  be pr-t. 
Umbilicus fairly wide. 
Prtrn.~ry zperturcs sntcriorn.trc.in.~l, ~~mhilical, co~cr t t l  I-! ,I deltcste te,giIturn. 

S tra t. distr. Ranging throughout Glnbntrrr')ir4rlrir tJJ ; z ,~rr rJ~~nvJ  zonc. 

Remarks I.ac31ity of fiyured specimen is  Dyr cl  Kot' rcctirln. 5,lrnplc 2F 128, \V. Tunisia. 
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Ti~ineIfa  roberti (GANDOLPI) 

Reference A I I ~ , ~ I . ~ ! ~ ~ I . :  s n h  r ~ :  G . ~ Y ~ o L ~ - I .  19 i? : Ri~crchc miir~~~p.1lct~tiio10~i1hc c ~ t r . t t ~ ~ ~ r . ~ i ~ c t i c  su1l.t 
Sc.1yl1.1 c sul FIrcth crctari t~ rlc~ Jrntarnr tlr I l ~ l e r n ~  ((1.inttm T~cint l ) .  - R I \  t \ t . ~  It ,~l~;ina 
<!I f'alcnnt(l!r>yt.l, 1s. S u ~ p l .  XIcm 1:loCr. rl. 11. Itc 2 .  

Type Iocnlfty Gnrgc t ~ f  thc Rrc,qgrs Riter, nnrthmst nf U.,lcrn~, nc.lr Ch~.lsstr, C.~ntt,n o l  T~rtnc), south- 
castcrn Switzcrl ,~n~l.  

Diapnosi~ Tcst Intv t r txhorpra l ,  the l lr i  troluti(m m.lr be in 3 hiL'hcr whorl: quatorial pcr~phcn. 
lobulltc. 
'&-all pcrforltc, surfacc of thc c,~rlv ch~mberb wrneuh~t  rugose. 1.1ter rhamhcrs nf the 
Iz t  n Eltlrl smooth. 
Charnbcr5 subsl~hu!.~r. cspxi .~l l?  sornenh.~t il.~ttme~l trn the ~plr.11 side, zrran~cd in 
?I,>-> n horIs. tl~c u\u .~ l ly  8 chan~hcrs of thc 1.1st u.horl inrre,trrng gr.~ilually in s a c  
Stiturcc ~lcpressc~l, gently curvttl on the y l i r , t l  st&, ncnrly str.~iglrt ,~ntl ra~ l in l  on the 
un~b~lical side, 
Umh~lltus f ~ i r l y  wide.. 
Pr~rnln apcrturrt A lnw. intr.r~orn.~rcin~!. c~tr.1umbrl1csl~umh1l1~~11 ~ r ~ h  hrticreti bv .z Iip 
as plrt o!  sn rrnyc.rtnrJte iI.~ncc prcliertinc from the chsrnher n 111 into thc umh~ltcus. 
f u r ~ n c  n ~ t h  the il InqcF of the yrclcrl~n: ch ~rnbcrs; wtur.11 \ ccont l . i r~  .ipertures hrtrcierer' 
by rlnlc are Frewnt near the U ~ ~ ~ I I I C J I  nilryrn 

Srrat. distr. R a n p n ~  throughtlut T ~ c r r l e l l ~ t  ~ J w ~ l i  znnc to top P l r ~ ~ ~ r r ? ~ ~ r ~ l i l ~ L t  I J M \ ! O ~ J I  70nc. Question- 
nblc rlcrrrrrcncc In Iowcr part I \ 'otrr / j /~nr~t  r r / ~ / ) r , , r ~ ~ r ~ ~ / r . : r  znnc. 

Remarks Loralrty (IF i~~wrurt~l rfrrrimen i h  Drr cl Krl .;crtic>n. s ~ m p l c  1 F 932, \Y'. Tunici,~. 





Flyurc 2 - F~a~~n~inif~~.;l m,.~<L:c~t,mr \\-irh l<,,',:~:'~~.;-.; i r t J ~ . ' f < - ? ~ ! <  1: (: ( G.+S~W>LF~ ). 1 - 
S.irnp1~ H n  ;Oh uf the  Xlonte Ttwe section. ;\!.~rc-i~cc.I'mbr~.~ .?re.l, lt.11~. 
!?f i !~::~ , -~rrf  .rr!.'?!.:i,%.i~:_r m n c .  

Fiplre 3 F<>r.~minifcr.ll n..lckestonc with ( ; l r ~ h t ~ ~ ~ r ~ i r ~ c ~ l I ~ ~ i ~ / t ~ r  hn,y,:.jt.r~ri.i (G.~NI,OLFI) 
an({ Ro:.:lipofi, !7,.;1/t r~rir  (G,-\TIIOLFI ). '< 20 

5.1rnple Rn 507 of the hIqntr Tnrre sectinn, hl.~tcI~cs-lTmbri.~ ~irc.1. lt.11~. 
G!,t i~:~t .r i~:+.?/of .  i~rrq,cit.~:.ri.r zc-)nc. 





Sample Bn 559 of the l inntc Tllrrc rect~on. hiarches-L'rnbrr~ .I~'.I. I ~ A I I - .  
l'kvorrrn, inc hrr-\-forfi 7nne. 

Fi'wre 5 - For~miniferal nackmtone with Rnr.r!rp~l;i ~ ~ ) ~ ? ~ r ~ ~ z r t t t r ~ r , r  ( R r ~ z )  ancl P1:7e- 
,ylnhstrlr~7mrm ~ r ~ p h r i t r ~  [ G A S ~ O I F I  1. 'J  18 
SarnpFe Bn i?  r?f the Guhh~n <rrtrnn. htarches-Ymht~.t nrc.1, l t . 1 1 ~  (near h-pe localit\. o!' 

K ~ 7 j . i  ':p?rd ~ ; ~ ~ P R ? I ~ I ? I C ~ Z ) .  , .  
I?O+TI.> +mm a9pnninira znnc. 

Fipute 6 - Foraminifem! warkcstone with Rnti~ljpnr.z r . ! t r h r r ~ , r r ~ i  Clrlouuna-). Y 17 
S~mple Ni 799 n! the hlurrec Brewery section, ncar Qucrt~. \\.". P.~k~<t.zn. 
Ilr'n:n,;:flora r ;r . r lv~~~ni  zonc. 



Figure 6 



Figure t: - E~oraminiier.~! n-.lckt-rtunc w i t h  C ; ! r l h r ~ t r r o t l . . r r ~ . :  6rt 11 t !/i.l UOLLI, G I ~ l h v l n r t ~ n ~ r ~ ~ r  
~ I P ~ J ~ I ~ - , I ! : ,  A ~ L ~ X O T )  and P!.jt i ~ l ~ ~ ~ ~ ~ ~ t i r i ~ t i ~ , t ~ ~ , ~  !tit I J ! U . I ~ ~ :  ( Rf I <  mi. ). X 18 
li~rnple Sc. 1 010 of thc Perornmd~ sccflt)ti. 1 - t ~ r ~ l a i  nrc.1. K' P~ktst.ln, 
G Al~fitrrr~:ra~ltr /:~!tv-fira tone. 

I:i,curr x - For.xm!n~lt.r.~I wackr-,tone n~rl j  C I o A o : r ~ , ~ t r . j ~ ? . :  rrnr>rtnl:.~ ~ ~ O R Y O I >  and 
dcublc-keeled gtobrltmncan~s. X 20 
S.~rnrlc Sc. I O k i  01' the Perrun.znJ.~ sc-ctlrln. I.t)r.~I.ir . I r a .  \Y' Paki~t3n. 
/ t i  srlu!~r,~u~:ri zo n c . 

Fitcure 9 -- Foramin ifcr.t 1 nr.1~ kr-<tone \\'~tli G l r , h r ~ / r . r t r ~ r i ~ ~ / i r  i.rrrtl-crr :i/.~ (BKOTZEN) . X 18 
Ssrnplc Sc. 1 j I  2 of the Dl lku1i.i qct t !tin, I . c , r . ~ l . t ~  ,Iru.l. \Yr. P.iki\tsn. 
G/ojmjr~rt~rotin C O I J ~ O ~ ' U / U  zrjnc- 





Ficurc ro -- Forarninifcs~l wackest~lnc tv~rli C;tvhnt~toti.,rrr~t r.:rr/rtrltrl DALHIEZ. X 20 
Sample Sc. I417 of the Semb.lr sectlon. Loralxi arca. \Y'. Pakirtan. 
Gigbotrr{t~cnna rorirrata znne. 

Fi,pnrr. I 1 - hr~min i f crd  wrcke<tone wlth G / , ~ ; ~ ~ ~ f ) t r n i . : ~ / + ~  e!,,? .:!.I ( BROTZEX). >: 17 
Sjmplc 5 ~ .  4-4 of the The la  Ch.~r wction. L o ~ . I ~ . I I  ~ T C . I ,  \Kr. P.l!-ii~t.~~l. 

Gi~~l~ntrirrrmrra cJ~r-ntu ;.one. 

Figure 12 - Foraminifera1 packstone with G / o ~ N I ~ I ! I ~ [ , ~ I J , I  L or/tr/.~~r (CUSHAIAS). P ~ v ~ l i f o -  

~ r , v / r ~ l ~ r ) , ~ n  rie,?nt~.r (RZFHAK) and G lrlhntj r ~ t i - ~ i r r r t  I / ~ , I I  f i  (Dl LAPPAREW ). X 1s 
Samplc. Bn 1R3 of the Fossrimhronc wctinn, M.vr l~c.;-Irrnhrr.~ .irc,l. l t , ~ l y .  
G lobo/r~~rrcfi~~o JQIIJJPT~ zone - Glol~of r ~ ~ t r r ~ t l r ~  ~ ~ g ) ~ n r o r t ~ ~ i s  x{>i~c. 



Figure 12 
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1 18.8 Tlclnollr roborti (GANDOLFI) 

Rotaltporr subttclnomir (GANDOLFI) 

Globlpor~n.lloi&s br.pglondr (GANDOLFI) 

Rotahporr ticinonrlr (GANDOLFI) 

en mmm Hdborgmlla washitrnia (CARSEY) 

111 Planomallna burtodl (GANDOLFI) 

Rotallporr apponnlnlsw (RENZ) 

m m r n m ~ m m  Praoglobotruncmr stophrnl (GANDOLFI) 

L Rotallporr groonhomomir (MORROW) 

I Rotallpora eurhmanl (MORROW) 

mm Prroglobotru~na turbinrta (REICHU) 
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: GENERAL ZONATlON F - TRINIDAD NORTH AFRICA 

(BOUI: 1957 and 1959) (DALBIEZ, 1955) 
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I I I 
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/%' @ ff I- -------------- 
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Globotruncana helvetlca 
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Lowor Rotmlipora 

Globtgadnelloides broggiensis Thalrrmnninolla 
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Globigerina triloculinoides 
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Globigerina yeguaensis 
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Globorotalia angulata 
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Globorotalia compressa 
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TENTATIVE CORRELATION 

(After U. S. Nat. Mus. Bull. 215, p. 22) 

E O C E N E  
TENTATIVE CORRELATION 

EUROPEAN TIME-SCALE 

Globorotalia ehrenbmrgi BOLL1 

I Globorotalia abundocamerata BOLL1 - 
Glaborotalia velassomnsis (CUSHMAN) 

I Globomtalla pseudommnardii BOLL1 

Globomtalia Iaevigata BOLL1 

I mmmm ma Globorotalta aequa CUSHMAN and RENZ 
- 

Globorotalia mckannai (WHITE) 

Globigerina primitiva (FtNLAY) 

w Globigerina soldado.nsis BRONNIMANN 

- 



I 

I Globorotafta aragononrit NUT'TALL 

111 mmm Globorotaiia aspensir (COLOM) 

Gioblgmrina remi (BECKMANN) 

X1 > z 
0 
rn 
0 
I > 

mmm r Trunsorotdoidmr rohrl BRONNIMANN and BERMUDEZ rn 
+ 
.I 

Hentkmntna dumbla1 WElNZlERL and APPLlN 

I 
I 

mm Glob~garrprir lnde; (FINLAY) 
8 
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I > 













Globigerina angulisuturalis 
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GlobigerirH nepenthes 
x 130 



Globigerina praebulloides 
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Globigerina seminuliua 
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Globigerinoides primordius 
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Globigerinoidw sacculiferus 



































Globorotalia rniocenica 
x 120 



















Globorotalia pseudomiocenica 
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TENTATIVE CORRELATION 

EUROPEAN TIME-SCALE 



- 
I Gtoborotalia porlphororomlr BLOW and BANNER 

Cataplydrur rtaintorthi BOUI, LOEBLICH and TAPPAN 4 - 

I 1 1 1 I I 1 I I I I I I 1  I 1 . :  I I 1 1 1 I I I I Globoquadrina elt~rpira (CUSHMAN and JARWS) 
I I I I I 

I I .  I I I 
- 

I I I I I I 
Clobigorinoidos moouhfor (BRADY) 

I I I I I Qobigerinatolla Insuet. CUSHMAN and STAINFORTH 

I I 11 '14-1 I I I I I I I I I I 
I I I I I I I I I I Gkbototelia rdtula (BRADY) I 

7 - - - - - 

ID Praeorbulina tnnrltoria (BLOW) 

1 Praeorbulina glomorom (BLOW) 8.1. 

* P 
7 

I I I I 1 1 1 I 1 I I 
I I I ! I I ! I 

am. Glokgerina semlnullns SCHWAGER 

1 . 1  I I I 1 I I I I I I I I I 1 t 1 
I I I I I I I I I I I I Orbulina blobat. (D'ORBIGNY) 

5 I  rn 

I I I 1 I 1 1 

I I I I I I I 
I Olbullna unlwna D'ORBIGNY 0 

Globorotalia mayerl CUSHMAN and ELLISOR 
I 





PROPOSED BY PROPOSED BY 

BLOW 

dk bunutullnokh - 6*LC1*Idu.db--cyrrreRmdm _________C-------- 

d N.23,- 
-4- - 

Globorot.l18 trunc&ullnoldrr u ( 6 . ) -  hmr&hmh H22 
G l r k ~ ~ t J i m  (t.) a d  I-, i m u i h  N.21 

and 

Globsmdnoldos rubor 

Globoratla fohri roburk 

JM angulkuturalis fl 
~obomtalla opima opima G1.Li)uina a~q~Ylulrr& -G~obwdia  (1.1 vim. N.2 (= P.21) 
Globlgerina rmpllapertura 

.M ampilaportura Q -- -- ------------- Coulgeril~I1a chipolonsis / Gl.)*niRmybmcrm 
N. 1 

I Hdlqor t~  mlua (= P.19120) 
emmA 



 

  Description 
   (After Postuma, 1971) 

Globotruncana concavata Globotruncana carinata 

  Test   Very low trochospiral 

  Spiral side   Slightly concave Most often slightly concave. 

  Umbilical side   Strongly convex 

  Equatorial perphery   Distictly lobulated to almost circular   Distinctly lobulate 

  Keels 
  Closely spaced double keels, distinctly beaded,  

  absent in the last portion. 

  Closely spaced double keels, distinctly beaded,  

  absent in the last chamber. 

  Wall 
  Perorate, surface of the first chambers of  

  the last whorl somewhat rugose, last ones smooth. 

  Perorate surface of the first chambers of the last    

  whorl somewhat rugose, last ones smooth. 

  

Chambers 
  Almost hemispherical 

  Angular subconical, moderately inflated, each    

  developing a distinct usually beaded carina on top. 

whorls 
  About 2.5-3 whorl, the 5-6 chambers of the last  
  whorl increasing regularly and usually rapidly insize. 

  About 2.5-3 whorls the 5-6 chambers of  

  the last whorl increasing regularly in size. 

Sutures 

  On spiral side distinctly curved, in the last  

  whorl raised except the last chamber,  

  on  umbilical side beaded, radial, depressed 

  On spiral side distinctly curved in the last whorl    

  raised and beaded, on umbilical side radial,    

  depressed. 

Umilicus   Deep, fairly wide   Deep, wide 

Primary apeartures 
  Interiomarginal, umbilical covered  

  by a  tegillum. 
  Interiomarginal, umbilical covered  

  By   a low tegillum. 

A
g

e
 

  Zone name   Globotruncana concavata zone   Globotruncana carinata zone 

  Zone type   Total-range zone   partial-range zone 

  Zone defintion   FO of G.concavata to the LO of G.concavata   LO of G.concavata to the FO of G.elevata 

  Zone time   Early Santonian   Late Santonian 
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Description,  

(After Postuma, 1971) 
Globotruncana elevata Globotruncana calcarata 

   Test   Very low trochospiral 

  Spiral side 
  Central part is slightly convex to convex, spiral  

  side of the last whorl flat to slightly concave 
  Almost flat 

  Umbilical side Strongly convex. 

  Equatorial perphery Lobulated to slightly lobulated.   Stellate except for the portion which is rounded. 

 Keels 
  One equatorial keel, moderately beaded  

  except in the last chamber 

  Distinct single keel which is provided with short    

  spines one per chamber. Keel and spines are  

  beaded at any rate of the greater part. 

  Wall   Perforate, surface smooth 
  Perforate surface rugose except for the last  

  chamber degree of rugosity decreases gradually. 

  Chambers 

  Subangular to angular moderately inflated 

  sometimes slightly overlapping with a kind of 

  carina on top of each chamber as continuation 

  of the partly raised sutures of the umbilical side. 

  Subangular inflated 

  Whorls 
  About 3 whorls, the usually 6-8 chambers of 

  the last whorl increasing regularly in size 

  About 3 whorls, the 5-7 chambers of the last  

  whorl increase rather irregularly in size. 

  Sutures 

  In spiral side distinctly curved in first part of  

  the last whorl raised and beaded in later part 

  slightly depressed. 

  On spiral side, slightly curved to almost straight  

  On umbilical side, radial to slightly curved   

  depressed to slightly raised occasionally  beaded. 

  Umilicus   Deep wide   Deep rather narrow to fairly wide. 

  Primary   apeartures   Intermarginal, umbilical covered by a tegilum 

A
g
e
 

  Zone name   Globotruncana elevata zone   Globotruncana calcarata zone 

  Zone type   Partial -range zone   Total -range zone 

  Zone defintion   FO of G.elevata to the LO of G.calcarata   FO of G.calcarata to the LO of G.calcarata 

  Zone time   Early Campanian   Late Campanian 
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Description ( After Postuma, 1971 ) Globotruncana stuartiformis Globotruncana gansseri 

  Test Very low trochospiral 

  Spiral side 
  Central part slightly convex, spiral side of  

  the last whorl almost flat 
  Flat 

  Umbilical side   Convex   Strongly convex 

  Equatorial perphery   Slightly lobulated to almost circular   Slightly lobulate to almost circular 

  Keel  One keel moderately beaded in the last chamber 
  Closely spaced double keels, distinctly   

  beaded, absent in the last chamber. 

  Wall 
  Perforate, surface smooth 

 

  Perforate, surface of the umbilicus side Rugose.   

  Degree of rugosity decreases toward the  

  Last chambers,which are smooth,surface of    

  the  spiral   side smooth except the initial part 

  Chambers 

  Subangular slightly inflated often overlapping 

  with a kind of carina on top of each chamber 

  as acontineouation of the raised sutures of  

  the umbilical side. 

  Almost hemispherical 

  Whorls 
  About 3 whorl, the 5-9 usually(6-8) chambers 

  of the last whorl increasing regularly in size. 

  About 2.5 -3 whorl, the 5-6 chambers of the   

  last whorl increase regularly in size. 

  Sutures 

  On spiral side, slightly curved in the first 

  whorl to alomost straight and tangential  

  in the lastwhorl.   

  On umbilical side, raised, moderately beaded  

  in first part of the last whorl curved.  

  in later part flush raised  and beaded.  

  On spiral side, curved, raised in the last  

  whorl. 

  On umbilical side, slightly beaded,  

  the first ones radial  

  the last ones, slightly curved depressed.  

  Umilicus   Deep wide 

  Primary apeartures   Interomarginal, umbilical covered by a tegillum. 
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 Zone name   Globotruncana stuartiformis zone   Globotruncana gansseri zone 

 Zone type   Concurrent -range zone   partial-range zone 

 Zone defintion   LO of G.calcarata to the FO of G.ganseri   FO of G. gansseri to the FO of G.mayaroensis 

 Zone time   Early Mastrichtian   Middle Mastrichtian 

-2- 

-2- 



          Description of the index fossils of the planktonic foraminiferal zones of 

of the Maastrichtian to Santonian ages 
 (According to J. A. POSTUMA, 1971) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description 
( After Postuma, 1971 )  

Globotruncana mayaroensis   

  Test    Very low trochospiral 

  Spiral side    Almost flat to slightly convex 

  Umbilical side    Moderately concave 

  Equatorial perphery    Lobulated 

  Keels 
   Two beaded keels of which the one on the umbilical side becomes 

    strongly arched towards the last Chamber 

  Wall 
   Perorate surface ornamented with fine nods,  

   including the side wall  between the keels 

  Chambers    Angular truncate on umbilical side more inflated?????? 

  Whorls 

   About 3 whorls, the 4-6 (usually 5) chambers of the last whorl  

    increasing sometimes rapidly in size, on the spiral side atendency 

   to develop an    imbricate structure 

  Sutures    On spiral side, curved raised and beaded, on umbilical side radial depressed 

  Umilicus    Shallow fairly wide 

  Primary apeartures    Intermarginal, umbilical covered by a tegillum. 

A
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   Zone name    Globotruncana  mayaroensis  zone 

   Zone type    Total - range zone 

   Zone defintion    FO of  G. mayaroensis to the LO of  G. mayaroensis 

   Zone time    Late Mastrichtian 

-1- 



  Phylum الأوليات:  قبيلة

ء المالح أو النصف  قاع أو سابحاً فى الماال علىوالكثير منها يعيش  :تحتوى قبيلة الأوليات على يطفو على البحر     
.. فوق الجبال وفى الوديان .. وفى التربة وفى أنسجة ودماء  تعيش فى كل بيئةعشرات من الأنواع التى  مالح أو العذب 

 .الأحياء المختلفة .. بعضها

 (Sarcodina or Rhizpodaجذريات الأقدام أو الريزيودا ) طائفة
الراديولاريا  ( و Foraminiferaالفورامينفرا ) :هماينتميان الىها    فقط  رتبتينفإن القبيلة  بالرغم من تعدد أشكال    

(Radiolaria)  ..من السيليكا فى الراديولاريا، ومن الجير أو  الأصداف المكونةان يبنيان نوعاً أو أخر من  توهما الل و
غير ثابتة الشكل، تمتد من    (Pseudopodia) أقدام كاذبةبواسطة  تتحركبأنها   :طائفةالوتتميز ..الكيتين فى الفورامينفرا

فإن   الراديولاريافى رتبة .. ..فى رتبة الفورامينفرا تتشابك مع بعضها البعض، عندما تنمو من البروتولازم-البروتوبلازم :
 أقدامها الكاذبة مقواه بواسطة محور هيكلى لكل منها.  

 (  Order Foraminifera )  رتبة الفورامينفورا
 : رتبة ذات أهمية خاصة نظراً  هى
 .  الكثير من الصخور الرسوبية( فى Testsانتشار بقايا أصدافها ) (  1
) حفريات مرشدة ( يعتمد عليها فى  قصير عمرهاأى حفريات   .. الزمنى الانتشار ةمحدود  عدداً كبيراً من أنواعها ( 2

 تحديد عمر الطبقات. 
 .. فتساعد فى عملية مضاهات الطبقات.  جغرافيا  الانتشار واسعة ( 3
وبأعداد كبيرة فى  .. كن إخراجها كاملةيم .. لذا0,1 حوالى أصدافها معظم قطر متوسط يبلغ ، الحجم صغيرة ( 4

تدق للبحث عن البترول أو المعادن    ( التى تستخرج من الآبار التىCores( أو الجسات )Cattingsالمقطوعات )
 (.Subsurface) سطحية التحت  .. هى فى غاية الأهميةفى الدراسات الأخرى 

 وتحتل أبحاث الفورامينفرا مساحة كبيرة فى الدوريات العلمية لعلوم الجيولوجيا والتاريخ الطبيعى وبالرغم من هذا الاهتمام 

  ةــــــــالصدف
تعتبر الصدفة أهم ظاهرة للفورامينفرا بالنسبة لأخصائى الحفريات إذ أنها تمثل البقايا المادية الوحيدة للحيوان القديم،      

 وعلى النحو التالى:. فدراستها على هذا يجب أن تكون كاملة وجيدة .
   ين:نوع..فى وتتخذ صدفة الفورامينفرا أشكالًا متعددة  : الشكل
 كروية أو بيضية أو أنبوبية أو نجمية.   :( وهذه الحجرة قد تكون Monothalamous) الحجرةوحيدة  :اولهما
وهنا كما سبق ذكره  –معظم الأنواع لها أصداف مكونة من حجرات  الحجرات:( Polythalamous) متعددة :ثانيهما

 .. يختلف من نوع إلى نوع  .. جرة فى تنظيمحجرة بعد الحيكون النمو على فترات منتظمة ، وتضاف ال
وقد يكون الدرز .. ، من الخارجفى العادة يظهر حز الحاجز الذى يفصل الحجرة عن التى تليها   (.Suture) الدرز *

                                       (.Limbate( وقد يكون بارزاً )Depressedعن سطح الصدفة ) غائراً 
 



 الصدفة  طرق تنظيم حجرات  ( 1
           .. على النحو التالى:أساسية ستهنظم   تضاف الحجرات الواحدة بعد الأخرى فى        

  : المتسلسلة :أولهــا
 (. Curved uniserialالمنحنى ).. * خط مستقيم فى  Uniserial rectilinear) المستقيم * :التسلسل وحيد(  1 
   الحجرات   تضاف حين .(   Bi – Tri – or -  Polyserial) التسلسلثنائية أو ثلاثية أو كثيرة  *:  سلسلتعديد ال(  2

 .أكثر أو ثلاثة  أو صفين فى    
     ة أن تغلف د الحجرة الجدياضافة  عند   ثنائيتها أو التسلسل وحيدة الأصداف حالة فى يحدث  وقد :  المتراكبة الحجرات(  3

 هذه الحجرة القديمة إما جزئياً أو كلياً.    
 : النظام المليوليدى :  ثانيهما
وذلك بإضافة حجرتين أو ثلاث أو  (  كما فى السابق ) تضاف الحجرات حول محور عرضى بدلًا من محور طولىحين  

درجة على التوالى وتسمى الأصداف حينئذ  72،  120،  180بحيث تفصل الواحدة عن الأخرى بزاوية قدرها  : خمس 
 (  Bi- tri or quinqueloculineثنائية ، ثلاثية أو خماسية الحجرات )

ائلة  ( وقد يحدث تحوير فى هذه الطريقة كما فى عMiliolidaeوتعرف طريقة التنظيم الفريدة هذه فى عائلة ال )    
(Polymorphinidea بحيث لا يصبح المحور العرضى الذى يحدث حوله لف الحجرات فى مستوى واحد بل يدور هو )

 نفسه ويصبح فى مستويات متعددة .
تضاف   حين -  فى اغلب عائلات الفورامينفرا : (pirally coiledsPlani) افـقى واحد مستوى  فى فللا:  ثالثهم

   : (Whorlsالحجرات الواحدة وراء الأخرى فى لفات )
وفى العادة تكون لهذه الصدفة سرة فى وسطها .. إذا ظهرت كل الحجرات من الخارج  : (Evolute) مفتوحةال اللف ( 1
(Umbilieus) .. ( فإذا ملئت هذه السرة بمواد ثانوية غريبة سميت بالكعبرةUmbo).  
بل ظهرت فقط حجرات اللفة الأخيرة التى .. إذا لم تظهر كل الحجرات من الخارج : ( Involute) طوى الم اللف(  2

  .طوت حجرات اللفات السابقة بداخلها 
الحجرات فى مستويات متعددة بحيث : حين تضاف  ( TrochoidalHeliecodal or) الحلزونيلف أل : رابعهم

ويعتبر ارتفاع  .. ( Heliecodal or Trochoidalتصبح فى النهاية كالحلزون. وهذه الأصداف تسمى حلزونية )
صفات هامة للصدفة ذات قيمة  .. يعتبر والشكل الخارجى له .. وعدد الحجرات فى كل لفة .. وعدد لفاته .. الحلزون 

( Dorsal( أو الجانب الظهرى )Ventralتصنيفية كبيرة. وفى العادة يكون جانب من الصدفة ، سواء الجانب البطنى )
 . على التوالىمفتوحاً والجانب الآخر مطوياً 

 : يتغير نظام الحجرات مع نمو الحيوان نفسه   ةالمختلطالانواع  :  خامسهم
 (  Gaudryinaفبينما يكون ثلاثى التسلسل فى جنينه يتغير الى ثنائى التسلسل فى طوره الكامل كما فى جنس )(  1 
 ( Spiroplectamninaقد يتغير النظام من لاف فى مستوى واحد الى ثنائى التسلسل كما فى جنس )(  2 
 (Goesella( كما فى جنس )Ontogenyكثر من مرة فى تاريخ حياة الفرد )لأقد يتغير النظام  (  3 

فوحيده فى طور الشيخوخة  حيث تكون الحجرات كثيرة التسلسل فى مبدأ حياة الفرد ثم تصبح ثلاثية التسلسل فثنائيته 
(Gerontic.) 
 



 حيث :  خاصة ظاهرة هى  : المعقدة الانواع:   سادسهم
  الحجرات  فيها تقسمحين  ( Chamberlets) حجيرات ( ال 1
  فتكون  السابقة الحجرات  حول فتلف الأخيرة الحجرات  تنفرد حيث ( Annular development) الحلقى التركيب (  2

  حلقات  شكل فى تصبح  هنا الحجرات 
   بعضها فوق  فتتكدس نظام  دون  الحجرات  تنمو الجالسة الأنواع بعض  حيث أن( acervuline) مكدسة( ال 3

   جدار الصدفةنوع   ( 2

وهذه الاصداف تتحلل عند موت الحيوان ولا  .. فقط  ( Chitin) الكيتين من تبنى صدفتها :(Chitin)لكيتينى ا(  1 
بناء  ويبدو أن مادة الكيتين من المواد الأولى التى استعملتها الفورامينفرا فى.. تترك ورائها أثراً يهتم به طلاب الحفريات 

 يجمع فوقها حبيبات غريبة لتبنى الصدفة . ذ صدفتها لأنها تكون القاعدة التى قد تفرز فوقها مواد كثيرة أخرى مثل الجير أ
  ،تجمع الحبيبات الغريبة الموجودة حولها:  ( (Aglutinatedأو المجمعة   (Arenaceous) الرملية الاصداف(  2

 : ثم تلصقها ببعضها البعض  ،على الاساس الكيتينى للصدفة    
  حجم  فى..  حوله حبيبات  أى يختار بعضها ليبنى بها صدفته .  .. من حولهمعظمها يختارها ..   حبيبات الرمل  *

   الكيميائى تركيبها عن النظر بغض ..  الرمل
نوعها ، بل إن التجارب قد دلت على أن بعض الأنواع تبنى   لا فى حجم الحبيبات ولا فى ..  معينة أفضليات له ليس *

 .صدفتها من برادة الحديد فى غياب حبيبات اخرى 
الحبيبات التى يلصقها فى  .. وحجم .. نوع:  اختيار من الثابت ان بعض الانواع عندها أفضليات معينة ثابتة فى *

 الاسفنجيات. فبعضها يختار حبيبات الميكا وبعضها يختار أشواك : صدفته
   صق الحبيبات على الصدفةل

كحبات مزواه  :بين الحبيبات  " تحت الميكروسكوب "   بواسطة مادة مبطنة من الجير يفرزها البروتوبلازم تظهر يتم      
(Aagular  ذات قطر يتراوح بين )ثم تعلو   .. . وتكون نسبة المادة اللاحمة هذه قليلة فى بعض الانواع. ميكرون  5،10

 حتى انها لتزيد حجمها عن الحبيبات نفسها  . . فى انواع أخرى 
بينما تزداد المادة  ..الرملية  للأصدافتطور ثانوى  ا من المؤلفين من يعتقد انهى ( :Caleareous) الجيرية الاصداف ( 3

   زيادة كبيرة حتى يستغنى الحيوان كلية عن الحبيبات الغريبة .الجيرية اللاحمة 
   :تبدو من شكلها الخارجى كأنها منقسمة طبيعياً الى قسمين كبيرين.. تكون مجموعة كبيرة من الفورامينفرا     

ومعظمها  ...  ينعكس ان دون  الضوء يتخلله الزجاج من لوح وكأنها  الصدفة تبدو :(Hyalineالجيرية الزجاجية ) ( أ
  عمودياً (   ج) المحور يكون   ان بحيث   منظمة انها بمعنى.. ( Radiate) شعاعياً  ترتيباً  المرتبة الكالسيت  من بلورات  ذات 
  كما – زجاجية وكأنها فتبدو : الصدفةأو ينفذ خلال جدار  يخترق   ان للضوء يمكن التنظيم وبهذا..  الصدفة سطح على
 .ثقوب  للصدفة يكون  ان -(  Compaetness ) تكثفه عدم  عند  -  التنظيم هذا  يتيح
ذات   ..  ى عا الرببلورتها من  تبدو انها مكونة من آلاف من حبيبات الكالسيت  (Porcelaneous) ةالفنفوري الجيرية ( ب

وإن كان معظمها .. ( خاصة Orientationوكأن ليس لها تولية )هذه الحبيبات تبدو  ، ميكرون  1,5قطر لا يزيد عن  
( عليها  Perforationsومن هنا انعكاس الضوء من على سطوحها ولمعانها وعدم وجود ثقوب ) موازياً لسطح الصدفة

 ( . Peneropliidaeو   Alveolinidaeو     Miliodoeوتعرف الاصداف الفنفورية فى عائلات )



القليل من الاصداف الزجاجية تنظم البلورات المتساوية الابعاد بدون تولية  وفى  (Granulate) بةمحبال ةزجاجىال ( ج
ونظراً لأن عدداً كبيراً من البلورات فى اى تنظيم جزافى ستكون عمودية او   .ظاهرة ، ولكنها تتداخل مع بعضها البعض 

اً لأن بلورات الكالسيت تبدو  نظر .. يبدو زجاجياً او نصف فنفورى  قريبة من العمودية على السطح ، فإن سطح الصدفة 
   –تحت الميكروسكوب وكأنها حبيبات متناثرة ومتداخلة  

صداف فى تركيبها مثل تركيب الجير اللاحم فى الأ  :ان الصدفة الزجاجية المحببة هى(  Wood 1948يعتقد وود )    
نفصلة نشأت من الأصداف موهذا سبب اعتقاده بأنه يجب فصل كل الاصداف الزجاجية المحببة فى مجموعة .. الرملية 

 الرملية عن طريق زيادة الجير اللاحم على حساب الحبيبات الغريبة.
   
 
 
 
 
 
 
 
 

 ة  ـــوب الصدفـــثق  ( 3

 الثقوب وجود
حيث الثقوب بين بلورات  ..وخاصة الأصداف الجيرية الزجاجية منها .. تخترق الثقوب الكثير من أصداف الفورامينفرا  

الأصداف الجيرية الزجاجية الى الخطأ الشائع   وقد أدى ظهور هذه الثقوب بشكل واضح فى" الشعاعية النظام " الكالسيت 
( وتسمية الاصداف الجيرية الفنفورية  Perforateوتسمى هذه الاصداف بالمثقوبة ) .وخاصة فى الأدب العلمى القديم

   .(Imperforateبالاصداف المصمطة )
فالكثير من الاصداف الرملية وكل اطرزة .. جميع انواع الاصداف الجيرية الزجاجية  توجد فى وبقالثالواقع أن    

( ما تخترقه الثقوب فى الجزء Peneroplisمن الاصداف الجيرية الفغفورية مثل جنس )..  الاصداف الجيرية ذات ثقوب 
  ثقوب  بأن الاعتقاد  الى الملاحظة هذه ادت  وقد .. الاول والقديم من الصدفة ثم تصبح الصدفة نفسها بعد ذلك مصمطة 

 . تثقيبها وعدم صموتها حالة  منها وتطور عنها  نشأ اولية خاصية هى نفسها الصدفة
 الثقوب  يفـــةوظ

ذات   ا ( انهHofker) لا تخترق الا الجزء الجيرى من الصدفة فقط ويعتقد  :فهى هذه الثقوبوظيفة لا يعرف بالضبط 
 .. عملية التنفس . فائدة فى

 
 
 

  ( وهى عائلة منقرضة من عائلات هذه الرتبة .. توجد فى أعداد كبيرة فى أواخر الحقب الباليوزى .. وتنفرد بجدار فريد فى Fusulimdae) الفورامينفرا من  عائلة هناك
 -بابه .. يكون من أحد الطرازين الآتيين : 

 ( : وفيه يتكون الجدار من:  Fusulinellidطراز الجدار الفيوسولينى )  -1
 (: وهو الجدار الأصلى .. يتكون من طبقة من بلورات الكالسيت الشفافة... تعلوها:  Protheca( : وهو الغلاف الأولى) Diaphonotheea* الغلاف الشفاف )    
 ( : وهو راسب ثانوى يضاف مؤخراً فى حياة الفرد.. تعلوها:Epithea* الغلاف الراكب )  
 * القشرة الأولى : طبقة كيتينية .. وهو مكون من طبقة من بلورات الكالسيت الرقطاء الرمادية اللون   

 (.Tectorium(   المغبشة تعرفها بإسم الملاط ) Tectoriumالملاط ) 
دة  ضى فى جدار الحجرات الأولى إنما يتكون من أربعة طبقات. الغلاف الشفاف وفوقه خط غامق هو القشرة وطبقتان من الملاط واحدة علوية وواح وعلى هذا فأى مقطع عر 

 سفلية.
ا من طبقتين اثنتين فقط طبقة  ( المتأخرة من العصر الكريونى والبرمى. ويتكون الجدار هنFusulinide( : ويميز أنواع ) Sehwagerinidطراز الجدار الشواحارينى )  -2

( وهذه الطبقة تناظر الغلاف الشفاف فى الأنواع ذات الجدار  Keriothecaداخلية سميكة نسبياً مثقبة واسفنجية الشكل كخلية النحل تعرف بإسم الغلاف المنخلى ) 
 (.Tectumالفيوسولينى وطبقة خارجية قرنية ورفيعة وتسمى القشرة ) 



 الثقوب  عانو أ
  (Deuteropores) المركبة الثقوب(  2. ثقوب رفيعة يبدو انها اكثر بدائية   (Protopores) البدائية الثقوب(  1 

الانواع الحديثة عامة وفى الانواع الجالسة منها   ثقوب كبيرة مكونة من مجموعات من الثقوب الصغيرة وهذه تعرف فىهى 
 .  بصفة خاصة

( توجد اجزاء من الصدفة غير مثقوبة مثل الحواجز ويعتقد  Nummulitidae , Rotaliidaeوفى كثير من انواع عائلتى )
الانواع عن  هذه فصل  لا يؤيد ( ان هذه الظاهرة لا يمكن اعتبارها اساسية عند تقسيم الفورامينفرا بمعنى ان Woodوود )

 . لان الثقوب ذات اثر ثانوى فى تركيب الصدفةمجموعة الاصداف الجيرية الزجاجية 
  (Apertureفتحة الصدفة )(  4

ان هناك   عجيب لاصل البروتوبلازم الى الخارج ومن الصدفة من مميزاتها الهامة إذ انها الطريق الوحيد الذى يو  ةفتح    
     موقع الفتحة .. ولا يعرف بالضبط حتى الآن كيفية اتصال الحيوان بالخارج ..  ليست لها فتحة ظاهرة بعض الأنواع 

 الظواهر التصنيفية الهامة.من .. خيرة وشكلها بالنسبة للحجرة الأ
 ع الفتحة ـــموق

  ... يتأثر موقعها بمعدلات اللف فى الصدفة( Septal foramenلأن فتحة الحاجز )
 : على النحو التالى.. وهى .. ..   الأخيرة الحجرة فتحة موقع بموقع الفتحة هنا .. هو  المقصود فان 

  :اللافة  لأصدافا  اولا
                منتصف سطح الحجرة الأخيرة عندما تكون فى  : (Areal) متوسطة *
شائعة فى الأصداف ثنائية   .. وهىضيقة كالشقوتكون   حجرة آخر قاعدة فى Septal or Sutural)) حاجزية *

   .(Textulariaالتسلسل كما فى جنس )
 : الأصداف اللافة فى مستوى واحد  اـــثاني
 ناحية الطرف العلوى للحاجز   ..تبتعد الفتحة الحاجزية عن قاعدة آخر حجرة عندما (Exteriomarginal )يةنب جا  حاجزية *

  :  الحلزونية الأصداف ثالثـــــا
 وتكون: . . قد تنتقل الى الخارج:.. ( Interiomarginal) داخلية حاجزية

                  ( Mississippina ).جنس :مثل .  واحدة فتحة من أكثر للصدفة يوجد عندما  (Supplemantary) جانبيةضافية إ* 
   .تنطبق الفتحات الإضافية مع الدروز الباطنية عندما  ( Sotural) درزية *
 . السرة فى الدرزية الفتحة تفتحهندما ( Umbilicalسربة ) *
 كما فى جنس  شكل الغربال تبدو فى  ..تكون الفتحة من مجموعة كبيرة من الثقوب هندما ت(Gribrate)  غربالية *

G. Poroeponides)  ..  وحين( تنظم الثقوب فى صف أو صفين كما فى جنسPeneroplis.) 
 (. Nodosaria)  جنس  فى كما .. (Terminal) علوية.. تكون  التسلسل وحيدة الأصداف رابعــا

 ة ــالفتح كلـش
  شعاعية( .. Fissurine) كالشق..  منحنية أو.. مستقيمة  طولية..  مستديرة تكون  فقد : متعددة أشكالاً  الفتحة تتخذ 

(Radiate .. ) شفة ذات (Phyaline )الشولة كشكل أو (Virguline .) 
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(          Cattings(           )Cores                                                           )

                                                                                                       
                                                                                             

(Subsurface                                                                                       .)

                                                                                                       
-:                 

Contributions from the Cushman   Journal of Micropaleontology Foundation for 
foraaminiferaal Research                                                                           

                                        

 

 === 

                                                            ( Microspherie Generation )         
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