
J. m icropalaeonto l., 9 (1): 65 -70 , July 1990

Krausella minuta, a nomen nudum in ostracodology, and three new species ,of Cardobairdia Bold, 
1960 from the Campanian of Belgium and the Cenomáhiaiit^f,southern England

o
H AN S N U Y TS ö e , 9 'Um

Laboratorium  voor Paleontologie, G eologisch Instituut, R ijksuniversiteit Gent, K rijgslaan 281 - S 8, B-9000 G hent, Belgium.

A BSTR A C T - V an V een (1936b) found the ostracod species K rausella  m inuta  Triebel, in de­
posits o f  the upperm ost M aastrichtian from the V alley o f  the Jeker, South Lim burg, The 
N etherlands. Investigation has shown that T riebel never published any data on this species, so 
the name K rausella m inuta  has to  be rejected, being a nom en nudum.
In the boreholes o f  K allo  (2 7 E  148) andK nokke (11 E 138), in the north western part o f  Belgium, 
a  related, yet undescribed species occurs, fo r w hich the nam e C ardobairdia triebeli sp. nov. is 
proposed. This taxon was found in deposits o f  m ainly L ow er C am panian age. A nother new 
species, Cardobairdia rectim arginata, is described from  the C am panian in the K nokke B ore­
hole.
T he specim ens o f  Cardobairdia m inuta  from the C enom anian from  southern England belong to 
a new species, defined here as C. cenomanensis.

IN T R O D U C T IO N
D uring  the last 50  years, m any  au thors have m en tioned  the 

presence  o f  th e  o stracod  species K rause lla  m inu ta  , in d ep o s­
its o f  C re taceous as w ell as o f  O rdov ic ian  age. T he first, bu t 
incom plete descrip tion  o f th is taxori w as by V an V een ( 1936b), 
w ho a ttribu ted  the spec ies to T rieb e l : the la tter had  sen t V an 
V een som e pho to g rap h s o f  an  ostracod  from  the L ow er 
C retaceous o f  G erm an y , labe lled  “ (?) K rausella  m inu ta  
V an V een (ibid. ) dec la res  to  have  fo und  the sam e taxon  in 
deposits  o f  the upperm ost C re taceous o f  South  L im burg , T he 
N etherlands, nam ely  in the “dritten  B ryozoensch ich t von 
S ta ring  im Jek e rta l” (see fig . 1), w h ich  is part o f  the N ekum  
M em ber, M aastrich t F orm ation  (see fig . 2). T h e  sam e au thor 
m en tions a  slig h t d iffe ren ce  w ith  T r ie b e l’s m aterial, nam ely  
a  sm alle r ca rapace , b u t exp la ins th is as due  to  sexual d im o r­
phism . C on trary  to  T rie b e l’s o p in ion , V an V een d id  n o t doubt

the  a ttribu tion  o f  the spec ies m inu ta  to  the genus K rausella  
U lrich , 1894. S tudy  o f  th e  ex is ting  lite ra tu re  on  U pper 
C re taceous o stracods has no t revealed  any p ub lica tion , in 
w hich  T riebe l has described  o r m en tioned  K rause lla  m inuta  
a s a  new  species. T h is  w as confirm ed  by M alz (F rank fu rt am 
M ain , F .R .G .) in a le tte r to the p resen t author, in  w hich he 
s ta tes  th a t T riebe l n ev er pub lished  any th ing  on K rausella  
m in u ta , th e re fo re  this taxon  is a nom en  nudum . M oreover, the 
co llec tio n s  o f  T riebe l, sto red  a t the S enckenberg  In s titu te , do 
n o t inc lude  any ind iv iduals o f  th is species.

T h e  V an  V een co llection  on ly  com prises one  slide, num ­
b er 0 .1 4 1 8 , labelled  as ''''Krausella m in u ta  T rieb e l Jekerdal 
M e 3° B r. 1. v . S t.” , and con ta in s one carapace  and one right 
va lve . T he ind ica tions leave n o  d o u b t abou t th e  stra tig raphi- 
ca l o rig in : the th ird  B ryozoa layer o f  S taring , w ith in  the “M e”
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Fig. 2. Stratigraphy o f  the M aastricht Form ation.

o f  U h lenbroek  (1912). T h is  m ateria l d iffe rs  from  C ar­
doba ird ia  tr iebeli sp. nov. by  the g rea test w idth being 
d is tinctly  beh ind  m id-leng th , th e  rig h t va lve  is h igher an teri­
o rly , w ith a  convex  ventral m arg in , w h ile  the  posterio r end is 
ra ther blunt. B ecause  o f  a lack  o f  such  spec im ens - tw o 
ind iv iduals in the co llec tion  V an V een , and one va lve  from  the 
boreho le  a t H oeselt, N E -B elg ium  - w e can no t g ive  a fu ller 
de ta iled  descrip tion , and so no t a llow ing  th e  e rec tion  o f a new 
species.

T he C enom anian  deposits  o f  sou thern  E ng land  com prise  a 
re la ted  C ardobaird ia  species, w hich w as described  by W eaver 
(1982) as C. m inu ta . B ecause  o f  co n siderab le  d ifferences 
w ith the B elg ian  and D utch spec im ens, w e define  here a new  
species : C. cenom anensis.

H arris (1957) described  a new  species, R oyella  m inuta, 
from  the S im pson  G roup , L o w er O rdov ic ium  in O klahom a 
(U .S .A .). A ccord ing  to  C o p eland  (1974), w ho also studied 
O stracoda from  the M ohaw k ian  o f  O k lahom a, th is taxon 
w ould  belong  to  the genus K rausella . C opeland  (ibid.) does 
no t refer to the pub lica tion  o f  V an V een , p robab ly  because he 
w as no t aw are o f  the synonym y. H ow ever, his descrip tion  and 
h is figu res do n o t m atch  K r. m in u ta  sensu  V an V een. 
T herefo re , and because  o f  the co n siderab le  d iffe rence  in age 
o f  the deposits under study , the m ateria l o f  ne ith e r H arris, nor 
C opeland , can belong  to  V an V e e n ’s species.

S P E C IM E N  R E P O S IT O R IE S
A ll specim ens o f C. rec tim arg ina ta  and C. tr iebeli are

deposited  in th e  co llec tions o f  th e  “ L aborato rium  voor P a le ­
on to lo g ie” o f  the S ta te  U niversity  in G hent. T he m ateria l o f 
C . cen o m a n en sis  , co llec ted  by D r. W eav er (W orm ley), is 
housed  in the B ritish  M useum  (N atural H isto ry), D epartm en t 
o f  P a laeon to logy , L ondon.

S Y S T E M A T IC  D E S C R IP T IO N S
S ubclass O stracoda L a tre ille , 1806 

O rd e r P o d o co p id a  G .W . M üller, 1894 
S u b o rd e r M etacopa  S y lves te r-B rad ley , 1967 

S u p erfam ily  H eald iacea  H arlton , 1933 
F am ily  S a ipane ttidae  M cK enzie , 1968 

G enus C ardoba ird ia  B old , 1960 
C a rd o b a ird ia  cenom anensis  sp. nov.

(PI. 1, figs. 1-4)
V non 1936b K rausella  m inuta  Triebel; Veen: 176-177, pi. 10,

figs. 7-15.
? 1966 Sigillium  ? m inuta  Van V een ?; G ründel: 49, pi. 8, figs. 

40-41.
V  1982 C ardobairdia m inuta  (van Veen); W eaver: 26-27, pi.

19, figs. 15-19.

D eriva tion  o f  n am e. A fter the age o f  the deposits in w hich 
the  species is fo und  : C enom anian .
D iagn osis. A  sp ec ie s  be long ing  to  the genus C ardoba ird ia  
charac te rised  b y  : th e  left va lves have  rounded  an terio r 
m arg in s and  ra th e r b lu n ted  p oste rio r m arg ins; rig h t va lves are 
m erely  tr ian g u la r w ith  sw ollen  sides, w ith  a d is tinc t bending  
p o in t p o ste ro d o rsa lly ; ven tral s ide convex; g rea test he igh t in 
fro n t o f  m id -leng th .
H olotyp e. A  fem ale  le ft valve, B M  O S 10016.
P aratyp es. T w o  le ft v a lves (one m ale , one fem ale) and tw o 
carap aces (bo th  fem a le ) , B M  OS 10017 to B M  OS 10020. 
M ater ia l. 479  v a lv e s  and  carapaces from  southern  E ng land  
(W eav er co llection ).
L oca lity  and  h o r iz o n . B luebell H ill, C hatham , K ent, sam ple  
B B 12, G rey  C halk , U p p e r  C enom anian .
D escrip tion . T h e  le f t va lves are  suboval in lateral v iew , w ith 
a sym m etrica lly  ro u n d e d  an terio r ex trem ity . T he posterio r 
end is ra ther b lun t, co m p o sed  o f  an a lm ost vertica l part, 
fo rm in g  a  c lea r ang le  w ith  the ven tra l side. T he dorsal m arg in  
is co n v ex , en d in g  a t a  d is tin c t bend ing  po in t posterio rly . T he 
ven tral side is re g u la r  convex . G reatest he ig h t is m easured  
so m ew hat in fron t o f  m id-leng th . T he righ t va lves are low er 
and su b trian g u la r in sh ap e , w ith  sw ollen  sides. T he posterio r 
ex trem ity  has a low  b en d in g  point. T he long itud inal bo rders 
are  convex . G rea te s t h e ig h t lies in fron t o f  the m id-poin t. L eft 
valve ov e rlap s th e  r ig h t  one  a long  the en tire  m arg in , excep t at 
the p oste rio r, w here  th e  righ t va lve  ex tends. L ateral surface 
is sm oo th . T h e  g re a te s t w id th  is m easu red  n ear th e  m idd le  o f  
the carapaces. S e x u a l d im orph ism  is p ronounced  : m ales are  
m ore  e lo n g a te  and le s s  h igh than  fem a les  and th e  posterio r is 
m ore  d raw n-ou t. H in g e  o f  the rig h t va lve  consists  o f  a  low , 
e longa te , c renu la te  to o th  an terio rly , fo llow ed  by a sm ooth 
m ed ian  g roove  and a  c ren u la te  p oste rio r tooth , con tinu ing  as 
a  ridge  a round  the p o s te r io r  end  o f  the valve. T he m arginal 
zone  is ra th e r n a rro w , w ithou t vestibu les. O ther in ternal 
d e ta ils  no t seen.
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Three new species o f Cretaceous Cardobairdia

D im en sion s (m m ) length heigh t
H olo type L V -fem ale  BM  OS 10016 0.43 0.26
Paratype C A -fem ale  B M OS 10017 0.39 0.25
Paratype C A -fem ale  BM  OS 10018 0.46 0.28
Paratype L V -m ale  B M O S 1 0 0 1 9 0.47 0.25
Paratype L V -fem ale  BM  OS 10020 0.42 0.25

M ean and ran ge  o f  d im en sion s (m m ). N o t availab le . 
R em ark s. S ee  “R em ark s” on C ardoba ird ia  tr iebe li sp. nov. 
O ccu rren ce. Southern  E ngland: C enom anian  (F o ram in if­
era! Z ones 8 - 14i).
S tra tig ra p h ica l and  geograp h ica l ran ge. ? G erm an D em o­
cra tic  R epub lic  : M idd le  A lb ian  to L ow er C enom anian .

C a rd o b a ird ia  rec tim arg ina ta  sp. nov.
(P late 1, fig s. 5-8)

V  non 1936a C ytheridea  ? bem elenensis nov. spec.; Veen: 173, 
pi. 9, figs. 52-56. 

v 1940 C ytherideis bem elenensis  van Veen; Bonnema: 115- 
116. pi. 3, figs. 35-38.

1966 C ardobairdia  sp.; Herrig: 774-775, pi. 15, figs. 5-6, text- 
figs. 46-47.

D erivation  o f  n am e. From  “ rec tu s” (L atin) = stra igh t, and 
“m arg in a re” (L atin ) =  prov ide  w ith a bo rder o r m argin . 
R eferring  to the  stra igh t m argins.
D iagn osis. A  spec ies be long ing  to the genus C a rd o b a ird ia , 
charac te rised  b y  : sub trapezo idal valves; longitud inal m a r­
g in s stra igh t and  fa in tly  converg ing  behind; an te rio r end 
rounded ; p o s te rio r end rounded , ra ther narrow  and low; 
la teral su rface  sm oo th ; g rea test heigh t in fron t o f  m id-leng th , 
near the ben d in g  p o in t betw een dorsal and an terio r border. 
H olo typ e . A rig h t va lve , n u m b er K N -403 .80 /4 /10 . 
P ara typ es. F o u r left valves, five  righ t valves and one 
carapace , K N -4 17.30/1/1, K N -4 17.30 /R /3 , K N -4 0 3 .80 /4 /12 , 
K N -4 0 3 .8 0 /R /1 5 .1.1, K N -4 0 3 .8 0 /R /1 5 .1.2, K N -403 .80 /R /
15.2.1, K N -4 0 3 .8 0 /R /1 5 .2 .3 , K N -349 .70 /3 /18, K N -325 .70 / 
3 /12 , K N -3 2 5 .70 /3 /13 .
M ateria l. 58 ad u lt spec im ens (19 LV , 38 R V , 1 C A )a n d  14 
ju v en ile s  (6 L V  and 8 R V ) from  the K nokke B orehole. O ne 
doub tfu l adu lt R V  from  the H oeselt B orehole.
L oca lity  an d  h or izon . K nokke-W estkapelle , B orehole  11 E 
138, dep th  -4 03 .80  m . L o w er C am panian.
D escrip tion . T h e  rig h t va lves are  sub trapezo idal, w ith a 
short, rec tilin ea r dorsal m arg in  and a som ew  hat longer, in the 
m idd le  stra ig h t to sligh tly  concave  ventral m argin . T he 
g rea test he igh t is at one th ird  o f  the anterior. T he an terio r 
ex trem ity  has a sym m etrica l cu rve  ven trally , w hich dorsally  
co n tin u es into a less strong  cu rve . T he low  posterio r ex trem ­
ity  is rounded , ra ther narrow , w ith a m ore o r less stra igh t 
po ste rodo rsa l part, fo rm in g  a bending  po in t w ith the dorsal 
m arg in . In dorsa l v iew , the valves show  evenly  cu rved  
borders, w ith the g rea test w id th  n ear m id-leng th . T he left 
va lves are so m ew h a t h igher than  the righ t valves. T he lateral 
su rface  is sm oo th . N o sexual d im orph ism . H inge type 
m erodon t; the rig h t va lves show  tw o e longa te  teeth , p robably  
w ith a crenu la te  apex , and separa ted  by a  sm ooth  bar, under

a narrow  groove. T h e  m arginal zone is ra ther broadly  deve l­
oped  in the an terio r p a rt. O ther internal details no t seen.
D im en sion s (m m ) length height
H olo type R V K N -403 .80 /4 /10 0.36 0.16
Paratype LV K N -4 1 7.30/1/1 0.38 0.18
Para type RV K N -417 .30 /R /3 0.46 0.20
Para type RV K N -4 0 3 .80/4/12 0.37 0.17
P ara t) pe LV K N -4 0 3 .8 0 /R /15.1.1 0.41 0.19
Paratype RV K N -4 0 3 .8 0 /R /15.1.2 0 .42 0.17
Para type RV K N -403 .80 /R /15.2.1 0.33 0.17
Para type LV K N -4 0 3 .8 0 /R /15.2.3 0 .38 0.19
Para type CA K N -3 4 9 .7 0 /3 /1 8 0 .39 0.20
Para type RV K N -3 2 5 .70/3/12 0 .40 0.18
Para type LV K N -3 2 5 .70/3/13 0.38 0.19

M ean  and range o f  d im en sion s (m m )
leng th  heigh t

14 L V  0 .40  (0 .3 8 -0 .4 4 ) 0 .20  (0 .18-0 .22)
33 R V  0.41 (0 .3 3 -0 .4 6 ) 0 . 1 8 ( 0 .16-0 .20)

R em ark s. C a rd o b a ird ia  tr iebeli sp. nov. and  “C ardobaird ia  
m in u ta  T rieb e l” sensu  Van V een (1936b) d iffe r by a  more 
p lum p  shape, w ith c lea rly  arched longitud inal m arg ins and a 
po in ted  posterio r end  in the right valves. H errig  (1966) 
d esc rib es  C ardoba ird ia  sp. from  the L ow er M aastrich tian  o f 
R ü g en , and g ives a good  illustration  o f  the h inge type. 
B ecause  H errig ’s m ateria l seem s to be co nspec ific , w e refer 
to  h is figu re  for add itional details on the h inge type. The 
B onnem a co llec tion , s to red  at the R ijks G eo log ische  D ienst, 
H aarlem , T he N etherlands, com prises several slides con ta in ­
ing good  specim ens o í  C ardoba ird ia  rec tim arg ina ta  sp. nov. 
T h is m aterial o rig inates from  boreho les in the province o f 
D ren te , in the no rtheaste rn  part o f  T he N etherlands. U nfortu ­
na te ly  the ex ac t stra tig raphy  o f  the stud ied  sections is un­
know n. B onnem a ( 1940) only  ind icates the age o f his sam ples 
by “ M erg e l”  and “S ch re ibk re ide” . A cco rd ing  to  Pokorny 
(1975 ), w ho studied  som e sam ples from  one  o f  B o nnem a’s 
bo reho les , the N N -IV  de  K rim  section , the “ M erge l” - =  marls 
- p robab ly  are o f  M idd le T uronian  lo L o w er S an tonian  age. 
O ccu rren ce . ? H oeselt : N ekum  M em ber, M aastrich t Form a­
tion , U pper M aastrich tian . K nokke : G ulpen  Form ation, 
L o w er C am pan ian  to  upperm ost C am pan ian . 
S tra tigrap h ica l and geograp h ica l ran ge. G erm an D em o­
cra tic  R epublic: R ügen , B altic  Sea, L o w er M aastrichtian 
(“ W eissen  S ch re ibk re ide”) (H errig , 1966); T he N etherlands 
: D ren te , M idd le T uron ian  to L ow er S an ton ian  (“ M erge l” and 
“S ch re ib k re id e”) (B onnem a, 1940).

C ardoba ird ia  tr iebeli sp. nov.
(P late 1, figs. 9 -12)

v non 1936b K rausella m inuta  Triebel; Veen: 176-177.pl. 10, 
figs. 7-15.

v 1940 Krausella minuta  Triebel; Bonnema: 1 15, pi. 3, figs. 32- 
34.

n o n ?  1946 K rausella m inuta  Triebel; Bold: 67, pi. 2, fig. 7. 
non \951 Hayella m inuta  Harris, n.sp.; Harris: 255, pi. 10, figs. 

8a-b.
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non 1958 K rausella m inuta  Triebel; Howe & Laurencich: 276. 
n o n ?  \9 6 0 ‘'K rausella  “ m inuta  Triebel; Bold: 155-156, pi. 6, 

fig. 3, text-fig. 4. 
non?  1960“ Krause Ila“ sp. aff. K rausella m inuta  Triebel; Bold: 

156, pi. 6, fig. 2. 
non 1963 Krausella m inuta  Triebel; M orkhoveni text-fig. 131. 
v non 1965 Krausella m inuta  Triebel; Kaye & Barker: 376, pi.

48, figs. 12 & 14.
1966 Cardobairdia m inuta  (Triebel); Herrig: 772-774, pi. 15, 

figs. 1-4, text-figs. 46-47, tab. 17. 
non 1966 Si g illi um  ? m inuta  Van V een ?; Gründel: 49, pi. 8, 

figs. 40-41.
non 1974 K rausella m in u ta i  (Harris); Copeland: 28, pi. 3. figs. 

5-8.
1979 Cardobairdia m inuta  (Triebel); Joergenseni tab. 1. 
v non 1982 C ardobairdia m inuta  (van Veen); W eaver: 26-27, 

pi. 19, figs. 15-19.
1987 C ardobairdia m inuta  ; H art et al.: 145 & 146. 
D erivation  o f  nam e. A fte r the late Prof. D r. E rich T riebe l, in 
recogn ition  o f  his con trib u tio n  to  o u r understanding  o f  C re ta ­
ceous O stracoda.
D iagn osis. A spec ies be long ing  to the genus C ardobaird ia , 
characterised  by: the left valves possess sym m etrically  rounded 
an terio r m arg ins and  ra ther b lun ted  posterio r m arg ins; righ t 
va lves are m ore trian g u la r w ith sw ollen  sides, posteriorly  
fo rm ing  a d is tinc t ang le  w ith the dorsal m argin; ven tral side 
a lm ost rec tilinear in th e  m edian  part.
H olotyp e. A m ale left va lve , K N -424 .20/3/49.
P aratyp es. E igh t righ t va lves (one fem ale, seven m ales), 
K N -424 .20 /1 /25 , K N -4 0 3 .8 0 /R /14.1.1 ,K N -4 0 3 .8 0 /R /1 4 .1.2, 
K N -4 0 3 .8 0 /R /14.1.3, K N -4 0 3 .8 0 /R /1 4 .2 .1, K N -403 .80 /R /
14.2.2, K N -3 9 1.70/3/24, K N -311 .70 /R /4 .
M ateria l. 14 ad u lt spec im ens (3 L V , 10 R V , 1 C A ) from  the 
K nokke and K allo  B oreholes.
L ocality  and h or izon . K nokke-W estkapelle , B orehole 11 E 
138, dep th  -424 .20  m , L o w er C am panian .
D escrip tion . T he left va lves are  subovate  in lateral v iew , w ith 
a sym m etrica lly  rounded  anterior. T he posterio r is qu ite  
b lunt, w ith an a lm o st stra ig h t and vertical border. T he dorsal 
m arg in  is convex , poste rio rly  fo rm ing  ad is tin c t ang le  w ith the 
posterio r m argin . T h e  ventral m arg in  is regularly  convex . 
G reatest heigh t in fro n t o f  m id -leng th . T he righ t valves are 
sub triangu lar in shape , w ith sw ollen  sides. A n terio r m arg in  
is low  and narrow er, com pared  to  the left valves. T he 
posterio r ex trem ity  has a ra ther low  bending point. T he 
ventral border is stra ig h t to gen tly  convex , w hile the dorsal 
m arg in  is convex . G rea tes t he igh t in fron t o f  the m id-po in t. 
L eft valve ov e rlap p in g  the rig h t valve around the en tire  
border, excep t at the p oste rio r end , w here  the right valve

ex tends beyond  the p oste rio r o f  the le ft valve. L ateral su rface 
is sm ooth . D orsa l v iew  show s g rea te st w id th  n ear the m iddle . 
S exual d im o rp h ism  p ronounced  : m ale  rig h t v a lves are  m ore 
e lo n g a te , w ith  a  rec tilin ea r m argin . H inge  o f  the rig h t va lves 
consis ts  o f  tw o long , den tate  ridges, w ith  8 to  10 teeth  each, 
sep a ra ted  by a  sm o o th  groove. L eft va lves show  opposite  
struc tu res. T he m arg inal zone  is ra th e r narrow , w ithou t 
vestibu les. O th e r in ternal details no t seen.

D im en sio n s (m m ) length heigh t
H olo type L V -m ale K N -424 .20 /3 /49 0.47 0.26
P ara type R V -m ale K N -424 .20 /1 /25 0.38 0.23
P ara type R V -fem ale  K N -4 0 3 .8 0 /R /14.1.1 0.36 0.21
P ara type R V -m ale K N -4 0 3 .8 0 /R /14.1.2 0.40 0.21
P ara type R V -m ale K N -4 0 3 .8 0 /R /14.1.3 0.39 0.21
P ara type R V -m ale K N -4 0 3 .8 0 /R /14.2.1 0.40 0.21
P ara type R V -m ale K N -4 0 3 .8 0 /R /14.2.2 0.39 0.21
P ara type R V -m ale K N -3 9 1.70/3/24 0.41 0.22
P ara type R V -m ale K N -311 .70 /R /4 0.39 0.21

M ean  and  ran ge o f  d im en sion s (m m )
length heigh t

3 L V -m ales  0 .4 6  (0 .45-0 .47) 0 .27  (0 .26-0 .29)
7 R V -m ales 0 .4 0  (0.38-0.41 ) 0.21 (0.21 -0 .23)
3 R V -fem ales 0 .3 7  (0 .36-0 .38) 0 .2 0  (0.19-0.21 )
R em ark s. S ee  “ R e m a rk s” on C ardoba ird ia  rec tim arg ina ta  
sp. nov. T he m a te ria l described  by W eaver (1982) as C a r­
d o b a ird ia  m in u ta  (van  V een, 1936) d iffers in hav ing  left 
v a lves w ith  a d is tin c t curve a t the dorsal m arg in , a  low er 
p o ste rio r end , w h ile  the righ t fem ale  va lves are obviously  
n a rro w er. T h ese  sp ec im en s are  d escribed  in th is paper as C. 
cen o m a n en sis  sp. n o v . See also  “ In troduc tion” . 
O ccu rren ce. K allo  : sam ple K A -560 , p robab ly  G ulpen 
F o rm ation , U p p er C am pan ian . K nokke : G u lpen  F orm ation , 
L o w er C am pan ian  to  upperm ost C am panian . 
S tra tigrap h ica l a n d  geograp h ica l range. D enm ark  : M aas­
tr ich tian  (Jo e rg en sen , 1979); Federal R epub lic  o f  G erm any: 
L äg erd o rf &  K ro n sm o o r, C am pan ian  {pilula  zo n e  to langei 
zone) (P ersonal co lle c tio n ) ; G erm an D em ocratic  R epublic  : 
R ü g e n , B a l t ic  S e a ,  L o w e r  M a a s tr ic h t ia n  (“ W e is se n  
S ch re ib k re id e” ) (H e rrig , 1966) ; G rea t B ritain  : Isle o f  W ight, 
? C on iacian  to  C am p an ian  (H art e t a l ., 1987) ; T he N ether­
lands : D rente, M id d le  T uron ian  to L ow er S an ton ian  (“ M er­
g e l” and  “S c h re ib k re id e ” ) (B onnem a, 1940).

A C K N O W L E D G E M E N T S
T h e  au th o r is g re a tly  indebted  to Dr. Ph. W eav er (Institu te

E xp lan ation  o f  P late  1.
Fies. 1-4. Cardobairdia cenom anensis sp. nov.:

' 'f ig .  1, Holot>pe BM O S10016 fem ale LV, ext. lat. (X 91); fig. 2, Paratype BM  O S 10017  fem ale CA, ext. dorsal (X 105); fig. 3, 
Paratype BM OS 10018 fem ale CA, ext. lat. (X 88); fig. 4, Paratype BM OS 10019 m ale  LV, ext. lat. (X 87). 

fig. 5-8. Cardobairdia rectim arginata  sp. nov.:
" fig. 5, Holotype K N -403.80/4/10 RV. ext. lat. (X 113); fig. 6, Paratype K N -417.30/1/1 L V , ext. lat. (X 107); fig. 7 , Paratype K N- 

4 1 7.30/R/3 RV, int. lat. (X 87); fig. 8, Paratype K N -325.70/3/12 RV, int. lat. (X I02). 
figs. 9-12. C ardobairdia triebeli sp. nov.:

fig. 9. Holotype K N-424.20/3/49 male LV, ext. lat. (X  86); fig. 10, Paratype K N -403.80/R /14.1.3 male RV, ext. lat. (X 105); fig. 
11, Paratype K N -403.80/R /14.1.3 male RV, ext. dorsal (X  105); fig. 12, Paratype K N -403.80/R /14.1.1 fem ale RV, ext. lat. (X 112).
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