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P r e f a c e  

In this report  t he  range of morphological variation of a collection of scaphitids (ammonites- 
ex t inc t  mar ine  molluscs) f rom t h e  Bearpaw Format ion of Western Canada is studied and t h e  fauna a r e  
i l lustrated.  The taxonomic s t a tus  of o ther  North American mater ia l  similar t o  t h e  Bearpaw mater ia l  
is clarified and comparisons a r e  drawn between scaphitids of similar a g e  f rom Europe and Canada. 

The Bearpaw Formation makes  up most  of t h e  bedrock t h a t  outcrops in southeas tern  Alberta 
and southwestern Saskatchewan. Marine, s i l ty  c lay  and sand predominate and t h e  format ion appears  
t o  have been deposited under shallow wa te r  conditions near the  shores of a g rea t  inland sea  t h a t  
exis ted  in L a t e  Cretaceous  t ime.  

Paleontological studies such a s  this provide d a t a  used in correlating rock units a s  well a s  giving 
information useful in determining t h e  environments under which the  rocks were  deposited. I t  is f rom 
such d a t a  t h a t  geological maps  a r e  const ructed and basin analyses a r e  m a d e  and these  in tu rn  a r e  of 
g rea t  importance  in assessing hydrocarbon resources.  

O t t awa ,  May 1982 

R.A. Price 
Director  General  
Geological Survey of Canada 
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SCAPHITIDS FROM THE UPPER CAMPANIAN-LOWER MAASTRICHTIAN BEARPAW 
FORMATION OF THE WESTERN INTERIOR OF CANADA 

Abstract 

The scaphitids from the Bearpaw Formation of Canada are revised taxonomically and 
chronologically, based on the reexamination of all available material, including all type specimens of 
previously described species. The following species, belonging to  the genera Hoploscaphites Nowak, 
Jeletzkytes gen. nov., Rhaeboceras and Ponteixites are described and figured: H. landesi sp. nov., 
H. sp. a, H. sp. B, H. sp. indet.; J. nodosus (Owen), J.  a f f .  nodosus, J .  c f .  nodosus, J.  furnivali sp. nov., 
J. c f .  cmssus (Coryell and Salmon), J. c f .  lrevis (Meek) 9 & 4 J. a f f .  brevisg, J. criptonodosus sp. 
nov. g & cf. 4 Rhaebocems h l l i  (Meek), R. a f f .  halli, R. albertense (Warren), R. subglobosus 
(Whiteaves), Ponteixites robustus Warren, P. gracilis Warren and P? sp. nov. Sexual dimorphism is 
indicated or suggested for some of the species described. The affinities with Eurasian scaphitids are 
discussed, and it is concluded that most genera and all species appear to be endemic to  the Western 
Interior of North America. Some baculitids, occurring in the same assemblages are also illustrated to 
support scaphitid stratigraphic occurrences. On that basis i t  is shown: 1) that scaphitids are rare 
from the Didymoceras nebrascense to the Baculites compressus Zones; 2 )  that the B. clmeatus, 
B. reesidei and B. jenseni Zones appear to be the most widespread, and are mainly characterized by 
Rhaeboceras spp.; 3 )  that the B. eliasi and B. baculus Zones include representatives of the new genus 
Jeletzkytes with incipient mu1 tituberculate ornament, as well as Ponteixites spp.; 4 )  that there is no 
evidence of scaphitids from the B. grandis Zone in the collections available to the author. 

La taxonomie et  la chronologie des scaphitidgs de la formation de Bearpaw du Canada ont e't6 
re'vise'es a la suite dune nouvelle e'tude de tout le rnatkiel disponible, y compris les holotypes 
desphces de'jh ddcrites. Les esphces suivantes appartenant aux genres Hoploscaphites Nowak, 
Jeletzkytesgen. nov., Rhaeboceras et  Ponteixites sont de'crites et  illustre'es: H. landesi sp. nov., 
H. sp. a, H. sp. B, H. sp. inde t.; J.  nodosus (Owen), J. a f f .  nodosus J.  c f .  nodosus, J.  furnivali sp. nov., 
J. cf. crassus (Coryell et  Salmon), J. cf. b e v i s  (Meek) & d J. a f f .  b e v i s  p, J. criptonod~sus 
sp. nov. 9 & cf. d ~ h a e b o c e m s  h l l i  (Meek), R. a f f .  h K i ,  R. albertense (Warren), R. subglobmw 
(Whiteaves), Ponteixites robustus Warren, P. gracilis Warren e t  P.? sp. nov. Le dimorphisme sexuel 
est reconnu ou sugg6r6 chez certaines esphces ddcrites. L'auteur discute des a f f i n i t b  avec les 
scaphitidgs ewasiens et conclu que la plupart des genres et  toutes les esphces sembleraient Btre 
endgmiques a ltintCieur occidental de 1'Amdrique du Nord. Quelques baculitidgs ont 6te' ident i f ib  
dans les mBmes assemblages et  sont ggalement illustrks a l'appui des venues stratigraphiques des 
scaphitidds. L'autew montre donc: l )  que les scaphitidgs sont rares de la zone de Didymoceras 
nebrascense 6 celle de Baculites compressus; 2) que les zones de B. cuneatus, B. reesidei et  B. jenseni 
semblent 6tre les plus rgpandues et sont caractdrisdes principalement par des espkces du genre 
Rhaeboceras; 3 )  que les zones de B. eliasi et B. baculus contiennent des repre'sentants du nouveau 
genre Jeletzkytes, qui montre un commencement dornementation multitubercule'e, et despkces du 
genre Ponteixites: 4 )  qu'aucun scaphitide' n'a e'te' identifie' dans les collections de fossiles de la zone de 
B. grandis disponible ?I l'auteur. 

The scaphitids of  the Bearpaw For mat ion are mostly 
known from several works published in United States at the 
end of  the past century and beginning o f  the present 
(see Owen, 1852; Meek, 1876; Smith, 1905; Reeside, l927a; 
Elias, 1933; Coryell and Salmon, 1934). 

In Canada they were first figured by Meek 
(h Hind, 18591, although the first systematic treatment was 
given by Whiteaves (1885). Since that time, however, almost 
nothing has been added, except for Dowling's (1917) 
refiguring o f  type material, until Warren (1934) introduced 
the genus Ponteixites, and Williams (1930) and Landes 
(G Russell and Landes, 1940) described some new material. 

In subsequent years, reference to  the Bearpaw 
Formation scaphitids has been made in several publications 
(see Jeletzky, & Cobban and Reeside, 1952; Birkelund, 1965; 
Jeletzky, 1968; Caldwell, 1968) and some new specimens have 
been figured by Jeletzky (1970). Most of  these papers, 
however, have stressed the need for a general review o f  this 
group of ammonoids. That necessity was already apparent to 
Reeside (1927a), Warren (19341, and prompted the (only partly 
published) taxonomic studies of  Warren (19341, Brown (1943) 
and Jeletzky (1962a, 1968). 

Because o f  the preliminary nature of  the above 
mentioned research, much remains to  be done. The first 
objective o f  this study has been to study and illustrate the 
range o f  morphological variation o f  the Canadian scaphitids 
and to clarify the taxonomic status of  other North American 
scaphitid species related to  the Canadian Bearpaw material. 
The scaphitids o f  similar age found in Europe are then 
compared to the Canadian examples. 

As most o f  the available Canadian material is derived 
from the collections o f  several workers assembled over the 
past century, exact stratigraphic, and sometimes geographic, 
information is not always known. The study o f  this material 
was also complicated by the fact that in many cases the 
scaphitids and baculitids originally found in the same fossil 
assemblage were later separated in the course of  successive 
laboratory identifications and studies. Furthermore, part o f  
the most important collection, that made by G.M. Furnival in 
the Cypress Hills, was accidentally overturned and separated 
from the labels before i t  could be catalogued (J.A. Jeletzky, 
personal communication). 



Nonetheless, t h e  paleontological collections of t he  GSC 
include a fa i r  number of r a the r  well preserved scaphitids 
f rom t h e  Bearpaw Format ion,  t h e  stratigraphy and 
geographic location of which is suitably documented. On t h a t  
basis, and with t h e  aid of t h e  baculitid collections and all  
o the r  existing information i t  has been possible to  ca r ry  ou t  
this study. 

The author  wishes to  acknowledge the  classification, 
preparation and photography of most of t he  scaphitid 
mater ia l  prior t o  this study by P.S. Warren, R. Brown and 
J.A. Je le tzky.  The  author  was also able  t o  study briefly t h e  
relatively much larger scaphitid collection preserved in t h e  
U.S. Geological Survey. This collection made and arranged 
by W.A. Cobban f rom beds da ted  in t e rms  of t h e  s tandard 
Bacul i tes  zones recognized in the  Western Interior of t h e  
United S ta t e s ,  provided s t ra t igraphic  const ra in ts  t h a t  
fac i l i ta ted  taxonomic in terpre ta t ion of some Canadian 
scaphitids t r ea t ed  in this paper. However,  t h e  
s t ra t igraphic  control  of morphological variation of a number 
of scaphitids remains  e i ther  incomplete or deficient.  As  a 
result ,  open nomencla ture  is used for all  such specimens 
ra ther  than a t t empt ing  t o  e r e c t  new species  because of thei r  
morphological distinctions f rom species  whose range has  y e t  
t o  be documented on t h e  basis of sufficient topotype 
mater ia l .  The  morphological var ie ty  of t h e  Canadian 
scaphitid ma te r i a l  could then be adequate ly  described. 
Consequently,  biostratigraphic,  biogeographic and 
phylogenetic considerations have  been kept  t o  a minimum in 
order  t h a t  a c c u r a t e  conclusions regarding t h e  species  may b e  
formulated. Despite such const ra in ts ,  this description of t h e  
scaphitids f rom t h e  Bearpaw Format ion of Canada will add 
substantially t o  t h e  knowledge of this group. Also, i t  will 
provide t h e  basis for  comprehensive and deta i led  study by t h e  
U.S.G.S. workers of abundant contemporary  scaphitid 
mater ia l  f rom t h e  Western Interior of t h e  United Sta tes .  

Measurements 

The  measurements  of t h e  types  and figured specimens 
a s  l isted in t h e  tables  and i l lustrated by Figure  I were  a l l  
taken by conventional methods  on t h e  internal moulds. They 
a l l  a r e  in mm. 

L = maximum length of uncoiled specimens; 

D = shell d i ame te r  of "normally" coiled whorls, usually 
corresponding t o  t h e  phragmocone; 

U = umbilical d iameter ;  

h = whorl height a t  a given diameter  of phragmocone (= D) 
in specimens with def lec ted body chamber,  f rom 
umbilical seam t o  venter  in plane of coiling; 

W = whorl width a t  given D perpendicular t o  plane of 
coiling; 

1 = length of shaf t  measured along the  s t ra ight  inner 
margin; 

H = whorl height a t  t he  end of t h e  def lec ted body chamber  
or  a t  given D in species "normally" coiled; 

W = whorl width a t  t he  end of t h e  def lec ted body chamber  
or  a t  given D in species "normallyt' coiled; 

A = aper tura l  angle of specimens with def lec ted body 
chamber ,  measured with respect  t o  t h e  longest axis of 
t h e  shell; 

P = number of primary ribs in one whorl; 

Text-figure I .  Critical measurements of Scaphites. 

Some specimens were  measured a t  d i f ferent  d iameters ,  
representing morphogeny, a t  phragmocone (phrag.), body 
chamber  (b. ch.) as indicated. 

Repositories 

The figured specimens  a r e  deposited in t h e  following 
collections under t h e  ca ta logue numbers l isted in t h e  t e x t  and 
p la t e  explanations: 

AMNH Depar tment  of Fossil Inver tebra tes ,  The American 
Museum of Natural  History,  Cen t ra l  Park  West a t  
79th  S t r ee t ,  New York 24, N.Y., U.S.A. 

BMNH British Museum (Natura l  History), Cromwell Road, 

F.M. 

GSC 

London, S.W. 7, England. 

Field Museum of Natural  History, Roosevelt  Road a t  
Lake Shore Drive, Chicago, Illinois 60605, U.S.A. 

Geological Survey of Canada,  601 Booth St., 
O t t awa ,  Ont., Canada KIA OE8. 

GSM Inst i tu te  of Geological Sciences,  Exhibition Rd., 
London S.W. 7, 2DE, England. 

MNHUB Museum fur Naturkunde, Humboldt Universitat ,  
Invalidenstrasse 43, Berlin, D.D.R. 

NLB Niedersachsisches Landesamt  fur Bodenforschung, 
3 Hannover 51, Sti l lweg 2, D.F.R. 

U.A. Depar tment  of Geology, University of Alberta,  
Edmonton, Alber ta ,  Canada T6G 2E1. 

USNM U.S. Geological Survey, U.S. National Museum, 
Washington D.C., U.S.A. 
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S = number of secondary ribs in one whorl; 

In = number of nodes on t h e  lower or  middle pa r t  of t h e  
flanks in one  whorl; 

Ex = number of ventrola tera l  nodes in one whorl. 



W.A. Cobban of t h e  U.S. Geological  Survey at Denver,  
and C.R. S t e l ck  of t h e  University of Alber ta ,  kindly allowed 
acces s  t o  t he i r  collections,  W.G.E. Caldwell  of t h e  University 
of Saskatchewan o f f e red  help and advice.  

For t h e  lending of types  and o the r  specimens  and for 
t h e  g i f t  of plastotypes t h e  author  is indebted t o  t h e  
following: R.V. Best  of t h e  University of British Columbia;  
N. Eldredge and Ms. J. Golden of t h e  American Museum of 
Natura l  History,  N.Y., U.S.A.; J. Helms of t h e  Museum fur  
Naturkunde, Humboldt Universitat ,  Berlin, D.D.R.; 
Fr .  Schmid of t h e  Niedersachsisches Landesamt  fu r  
Bodenforschung, Hannover, D.F.R.; C.R. Ste lck  and B. Jones  
of t h e  University of Alberta,  Canada;  L.A. van d e r  Tuuk, 
Flamingo s t r a a t  20, 3582 SX Utrecht ,  T h e  Netherlands;  
K. Wise and M.H. Ni tecki  of t h e  Field Museum of Natura l  
History,  Chicago, U.S.A. 

The  author  was  introduced t o  t h e  field s t ra t igraphy of 
t h e  Upper Cre t aceous  of t h e  Western Interior by 
D.H. McNeil, A.R. Swee t  and N.S. Ioannides, of t h e  Calgary 
division of t h e  GSC. 

The contr ibut ions  of t h e  technica l  and support  s taf f  of 
t h e  GSC a r e  a lso  gra teful ly  acknowledged, particularly t h e  
ass is tance  of J.I. White, who prepared t h e  photographs used 
in th is  paper,  G. Martin,  who did t h e  technica l  prepara t ion ,  
and K. Vincent who is responsible for  t h e  bulk of technica l  
edi t ing  of t h e  manuscript .  

STRATIGRAPHIC SUMMARY 

T h e  Bearpaw Format ion was  named by Stanton and 
Ha tche r  (1903, p. 21 1-212) fo r  i t s  sec t ions  in t h e  Bearpaw 
Mountains of nor th-cent ra l  Montana. The  format ion was  then 
t r aced  northward in to  t h e  ad j acen t  region of Southern  
Canada  (Stanton and Hatcher ,  1905). 

T h e  format ion comprises most of t h e  outcropping 
bedrock in much of southeas tern  Alber ta  and southwestern  
Saskatchewan and i t s  general  f ea tu re s  have  been dea l t  with 
by many authors,  e.g. Dowling (19171, Williams and 
Dyer (1930), F ra se r  e t  al. (19351, Russell and Landes  (19401, 
Russe11 (1950), Furnival ( l950),  Loranger  and Gleddie  (1953), 
Lines (1963). 

More deta i led  studies,  mainly of b ios t ra t igraphic  
cha rac t e r ,  have  been carr ied  o u t  by Caldwe11 (19681, 
J e l e t zky  (19681, North and Caldwell  (1970, 19751, 
Caldwell  et al .  (1978), and t h e  reader  is  d i r ec t ed  t o  t hese  
publications fo r  supplementary  information.  

T h e  Bearpaw Format ion consists of mar ine  si l ty c lays  
and sands  and ranges  f rom less than 30.5 m (100 f t )  near  t h e  
Rocky Mountains foothil ls  t o  a s  much a s  365.8 m (1,200 f t )  in 
southeas tern  Alber ta  and Saskatchewan. In t h e  l a t t e r  a r e a  i t  
overlies t h e  nonmarine Oldman and Belly River Format ions  
and grades  upwards in to  t h e  mar ine  sandstones  of t h e  Eas tend 
Format ion.  In t h e  more  westerly a r e a s  i t  passes in to  t h e  
Judi th  River Format ion below and t h e  Blood Reserve  and 
St .  Mary River  Format ions  above, most  of which r ep re sen t  
ea s tward  thinning wedges of nonmarine sediments.  

Thus, t h e  Bearpaw Format ion appea r s  t o  be  pa r t  of a 
transgressive-regressive sequence  deposited in t h e  Western 
Interior s e a  during t h e  l a t e r  pa r t  of L a t e  Cre t aceous  t imes .  
Sedimentological  and paleontological  informat ion suggests 
t h a t  t h e  Bearpaw Format ion was  deposited under shallow 
wa te r  conditions,  adjacent  t o  t h e  western  shore  of t h e  
Western Interior sea.  

On t h e  basis of s t ra t igraphic  s tudies  conducted in t h e  
Cypress  Hills and t h e  South Saskatchewan River valley, t h e  
Bearpaw Format ion was  divided in to  two d i f f e r en t  s e t s  of 
members  (see  Fo res t e r  e t  al., 1977), which w e r e  da t ed  using 
t h e  molluscan zonal s cheme  devised by Cobban (see 
Obradovich and Cobban, 1975) fo r  t h e  Western In ter ior  of t h e  

United Sta tes .  This s t ra t igraphic  s c h e m e  supercedes  t h e  
ear l ie r  a t t e m p t s  under taken by Warren (in Fraser  e t  al., 
1935), Russell and Landes  (19401, J e l e t zky  (1968) and 
Caldwell  (1968). 

The Bearpaw Format ion is  bes t  exposed in southwestern  
Saskatchewan and southeas tern  Alber ta ,  especially on t h e  
flanks of t h e  Cypress  Hills and in t h e  Frenchman R iv t r  valley 
(see  Fig. 2). In t h a t  a r e a  i t  is a lmost  complete ly  exposed in a 
ser ies  of sections.  

T h e  inve r t eb ra t e  f auna  of t h e  Bearpaw Format ion 
consis ts  mainly of Foramini fera  and Mollusca. Most molluscs 
were  l isted by Warren (in F ra se r  et al., 1935) and they  have  
been described, l isted and discussed by Whiteaves (1885, 
1889), Dowling (l917),  Landes  (in Russell and Landes,  1940), 
Warren (19311, Douglas (1942) and Je l e t zky  (1962a,b, 1968, 
1970). Foramini fera  have  been mostly dea l t  with by 
Wickenden (l932),  Loranger  and Gleddie (19531, North and 
Caldwell  (1970, 1975), Given and Wall (1971) and 
Caldwell  e t  al. (1978). The  l a t t e r  authors  have  a lso  
co r r e l a t ed  t h e  foramini fera  and molluscan zonal schemes.  

FOSSIL LOCALITIES 

(Numbers 1-60 r e f e r  t o  Index Map I) 

1. GSC loc. 10374. Belanger Member,  nor th  s ide  of 
F renchman  River,  just wes t  of road f rom Canton 's  
ranch t o  Robsart ,  Sec.  14, Tp .6 ,  Rge.25,  W3rd., 
Saskatchewan. Coll. G.M. Furnival,  1940. 

2. GSC loc. 10375-10377. Belanger Member,  ta lus  
114 mi l e  nor th  of junction of Davis Creek  and 
Frenchman River ,  200 yards e a s t  of cabin.  Coll. 
G.M. Furnival,  1940. 

3. GSC loc. 10395. Belanger Member,  c .  92'-93' below t o p  
of Bearpaw Format ion,  north side of Cypress  Lake,  
Sec.  14,  Tp. 6, Rge. 27, W3rd., Saskatchewan. Coll. 
G.M. Furnival,  1940. 

4. GSC loc. 10398. West of Dam CoulCe, abou t  1 mi le  
wes t  of HW21 ,  south  s ide  of Cypress  Lake,  
Saskatchewan. Coll. G.M. Furnival,  1940. 

5. GSC loc. 10407. Belanger Member,  Cypress  Hills, NE 
Sec.  16, Tp. 3, Rge. 25, W3rd., Saskatchewan.  Coll. 
G.M. Furnival,  1940. 

6. GSC Ioc. 10416. Belanger Member,  NW of Old Man on 
His Back P la t eau ,  Cypress  Hills, Sec.  16, Tp. 3, Rge. 25, 
W3rd., Saskatchewan. Coll. G.M. Furnival. 

7. GSC loc. 10437. SW of Milestone, SE 114, Tp. 10, 
Rge. 20, WZnd., Saskatchewan. Coll. R. Graham,  1936. 

8. GSC loc. 16313. About 500'-600' below t o p  of Bearpaw 
Format ion,  McShane Creek,  Cypress  Hills, Sec .  25, 
Tp. 9, Rge. 27, W3rd., Saskatchewan. Coll. 
G.M. Furnival,  1941. 

9. GSC loc. 16316. About 600' below t o p  of Bearpaw 
Format ion,  SE 114, Sec.  5, Tp. 10, Rge. 28, W3rd., 
Saskatchewan.  Coll. G.M. Furnival,  1941. 

10. GSC loc. 16321. Cypress  Hills, NW 114, Sec.  18, Tp. 9 ,  
Rge. 28, W3rd., Saskatchewan. 

11. GSC loc. 16325. Belanger Member,  Ba t t l e  Creek ,  
Sec.  10, Tp. 7, Rge. 29, W3rd., Saskatchewan. Coll. 
G.M. Furnival,  1941. 

12. GSC loc. 16326. Ponteix,  Saskatchewan. Coll. 
P.S. Warren, 1930. 

13. GSC loc. 16327. Ponteix,  wes t  of Tilney, 
Saskatchewan. P.S. Warren, 1930. 

14. GSC loc. 16328. Cypress  Hills, Sec.  18, Tp. 10, Rge. 28, 
W3rd., G.M. Furnival,  194 1. 
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Text-figure 2. Index map of  Saskatchewan and Alberta showing locations of fossil localities. 

15. GSC loc. 16330. Cypress Hills, 114, Sec. 7, Tp. 10, 26. GSC loc. 19429. About 150 fee t  above Bentonite 
Rge. 28, W3rd., Saskatchewan. Coll. G.M. Furnival, No. 8, Manyberries section, Cypress Hills, Alberta. 
1941. Coll. R.W. Landes. 

16. GSC loc. 16331. Cypress Hills, SE 1/4, Sec. 17, 27. GSC loc. 37742. Ponteix, Saskatchewan. ?COIL 
Tp. 10, Rge. 28, W3rd., Saskatchewan. P.S. Warren, 1930. 
G.M. Furnival, 1941. 28. GSC loc. 97988. South Saskatchewan River, 

17. GSC loc. 16334. Frenchman River, Saskatchewan. opposite mouth Swift Current Creek, Saskatchewan. 
Coll. F.H. McLearn, 1928. Coll. T.C. Weston, 1889. 

GSC loc. 16337. Frenchman River, south bank, 
about I mile below McGuines ranch. Coll. 
F.H. McLearn, 1928. 

GSC Ioc. 16338. ?Shaft sunk a t  Lampman, 
Saskatchewan. Coll. D.B. Dowling., 1920. 

GSC loc. 16395. About 300' above base of Bearpaw 
Formation, Manyberries section, Sec. 30, Tp. 5, 
Rge. 4, WQth., Alberta. Coll. R.W. Landes. 

GSC loc. 16396. About 500 ft. above base of 
Bearpaw Formation, Manyberries section, Sec. 30, 
Tp. 5, Rge. 4, W4th., Alberta. Coll. R.W. Landes. 

GSC loc. 16457. Berry Creek, Sec. 11, Tp. 27, 
Rge. 12, W4th. Coll. L.S. Russell, 1931. 

GSC loc. 16459. SW 114, Sec. 20, Tp. 21, Rge. I I, 
Woth., Alberta. Coll. J.S. Stewart,  1940. 

GSC loc. 17882. ?French, Saskatchewan. Coll. 
P.S. Warren, 1928. 

GSC loc. 17925. Medicine Lodae CoulCe, SE 114, 
Sec. 7,  Tp. 8, Rge. 3, W4th. Coll. R . W ~  ~ a n d e s ;  
1940. 

GSC loc. 97989. West of Milestone, Sec. 28, Tp. l l ,  
Rge. 21, WZnd., Saskatchewan. 

GSC loc. 97990. Elbow of Saskatchewan. Coll. 
J. Macoun, 1879. 

GSC loc. 97991. South Saskatchewan River, 
opposite mouth of Swift Current Creek, 
Saskatchewan. Coll. R.G. McConnell, 1882. 

GSC loc. 97992. Old Wives Creek, Tp. 10, Rge. 11, 
W3rd., Saskatchewan. Coll. R.G. McConnell, 1884. 

GSC loc. 97993. (?)Frenchman River, 
Saskatchewan. Coll. P.S. Warren, 1928. 

GSC loc. 97994. Swift Current Creek, NE Sec. 35, 
Tp. 13, Rge. 15, W3rd., Saskatchewan. Coll. 
P.S. Warren. 

GSC loc. 97995. Dirt Hills, south of Regina, 
Saskatchewan. Coll. A. Mowat, 1892. 

GSC loc. 97996. Cypress Hills Map Area. Exact 
locality and level unknown. Coll. G.M. Furnival. 

GSC Ioc. 97997. Box Elder Creek, south branch, 
Saskatchewan, Sec. 30, Tp. 10, Rge. 29, W3rd. Coll. 
W.S. Dyer. 



38. GSC loc. 97998. Travers reservoir, near Vulcan, a t  
opposite end of lake from Li t t l e  Bow Park, Alberta. 
Coll. Mrs. P. James,  1980. 

39. GSC loc. 97999. Marklee, south of Elbow, 
Saskatchewan. Coll. J.A. Allan, 1917. 

40. GSC loc. 98000. White Mud River, Coll. 
R.G. McConnell, 1884. 

41. GSC loc. 98001. East  branch of Poplar River, on 
49th parallel. Coll. G.M. Dawson, 1874. 

42. GSC loc. 98002. Near base of Blood Reserve 
sandstone, Pothole Creek, SW 114, Sec. 34, Tp. 2, 
Rge. 22, WCth., Alberta.  Coll. R.W. Landes. 

43. GSC loc. 98003. About 3 miles west of Tilney, 
Ponteix, Saskatchewan. Coll. F.H. McLearn. 

44. GSC loc. 98004. Headwaters of Moose River or 
Grea t  Bend Creek, Tp. 2, Rge. 20, WZnd., 
Saskatchewan. Coll. O.J. Klotz, 1881. 

45. GSC loc. 98005. Near Ponteix, 3 miles west of 
Tilney, Saskatchewan. Coll. P.S. Warren, 1930. 

46. U.A. 03943 Near Ponteix, Saskatchewan. Coll. 
P.S. Warren. 

47. U.A. 150. Sedalia, Alberta.  Coll. Mr. Brekke. 

48. U.A. 154. Lethbridge, Alberta. 

49. U.A. 271. Well south of Youngstown. Coll. 
D. Bowman, 1931. 

50. U.A. 349. Steveville, Alberta. Coll. W.E. Cutler.  

51. U.A. 371. Steveville, Alberta.  Coll. S. Davies. 

52. U.A. 510. Southern Alberta. 

53. U.A. 748. North side of Milk River, near Groton, 
Tp. 3, Rge. 10, W4th, Coll. J.A. Allen. 

54, U.A. 7071. Near Cadillac, Saskatchewan. Coll. 
P.S. Warren, 1928. 

55. U.A. 771. "Foxhill sst.", Sec. 33, Tp. I ,  Rge. 22, 
W4th., Alberta. Coll. J.S. Irwin, 1930. 

56. U.A. 1108. Upper beds of Pale  Beds, Lost River, 
Tp. I, Rge. 4, WOth., 2 miles north of 49th P., Silver 
Smoliak, Dr. Moore. 

57. U.A. 1199. Notukeu Creek, eas t  of Ponteix, Sec. 28, 
Tp. 9, Rge. I I, W3rd. Coll. P.S. Warren. 

58. U.A. 7070 Alberta. 

59. U.A. 03945 Berry Creek, Sec. 20, Tp. 29, Rge. 11, 
W4th. Coll. AI Goldin, 1946. 

60. U.A. 03944 Drift, Southern Alberta. 

Locality numbers 17, 18, 24, 33, 36, 39, 40, 52, 58, 60 have 
been excluded from the  index map because the  available 
information on them is too general. 

FAUNAL ZONES AND CORRELATIONS 

General Remarks 

Warren (in Fraser  e t  al., 1935, p. 21-22) recognized two 
fauna1 assemblages within t h e  Bearpaw Formation, a lower 
one with Placent iceras  and Arct ica  and an upper one with 
several scaphitid species of t h e  "nodosus group" (see also 
Williams and Dyer, 1930). The stratigraphic occurrence of 
these  scaphitids was la ter  confirmed by Landes (in Russell 
and Landes, 1940, p. 185-186) who placed the  bulk of the  
Rearpaw Formation into the  Baculites compressus Zone. 

A more detailed zonal scheme was proposed by 
Jele tzky (1968, 1970, 1971) who divided t h e  B.compressus 
Zone into  a "Zone K" character ized by Arc t i ca  o v a t a  and by 
t h e  ex t reme  rarity of " ~ o ~ l o s c a ~ h i t e ~  e x  gr. nodosus 0wen';; 
a "Hoploscaphites nodosus and Rhaeboceras spp. Zone", and a 
" ~ o ~ l o s c a ~ h i t e s  quadrangularis and H; brevis ionell .  
According t o  Jeletzky (1968, 1970, 1971) these zones a r e  
followed f i rs t  by t h e  Zone of Hoploscaphites plenus, Baculites 
baculus and Inoceramus fibrosus, and then by tha t  of 
B. grandis. 

In spite of an apparently haphazard distribution of 
baculitids in most sections, Caldwe11 (1968) recognized in t h e  
Bearpaw Formation many of t h e  baculite zones previously 
established by Cobban ( l95 la ,  1958a,b, 1962a,b), Sco t t  and 
Cobban (1965) and Gill and Cobban (1966) for t h e  Pierre  
Formation of the  United S ta tes  of America. North and 
Caldwell (1970) and Caldwell e t  al. (1978) also established a 
sequence of foraminifera assemblages and zones which were 
correlated with the  baculite zonal scheme and Jeletzky's 
scaphitid zonation. 

The use of scaphitids for the  zonation of t h e  Bearpaw 
Formation is made difficult  by t h e  complexity of their 
nomenclature. In several cases,  i t  is not c lear  what is meant  
by t h e  names of scaphitids listed f rom t h e  Bearpaw 
Formation and used for  i t s  zonation. For example, Landes 
(h Russell and Landes, 1940, p. 176) did not include such 
species a s  "Scaphites quadrangularis" and "S. brevis" into his 
range char t  of index fossils because of uncertainty a s  t o  what 
actually const i tu tes  these  species (cf. Brown, 1943). An 
a t t e m p t  is being made here  t o  clarify the  nomenclature and 
the  taxonomy of these and some other  stratigraphically 
important scaphitids. 

The index species of some of t h e  United S ta tes  Western 
Interior baculite zones have not ye t  been found in t h e  
Western Interior of Canada, whereas others  appear t o  be 
poorly represented (see Jeletzky, 1968, p. 49; Forester  et al., 
1977; Caldwell et al., 1978). Nevertheless, a n  e f fo r t  has been 
made here  t o  interpret  the  stratigraphic occurrences of t h e  
described scaphitids in t e rms  of t h e  baculite zones (Table I). 
This is important a s  i t  is apparent tha t  most scaphitid species 
range through more than one baculite zone 
(see Caldwell, 1968, p. 68). In some cases  such assignments 
have been facili tated by the  presence of the  zonal index 
baculites within the  fossil assemblages concerned. In other  
cases,  however, i t  has been necessary t o  rely on stratigraphic 
information recorded by collectors or published by other  
authors, which has resulted in much less reliable o r  even 
doubtful assignments. Nevertheless, even these  records 
document the  distribution of t h e  scaphitids in the  Bearpaw 
Formation, a s  they stand in the  GSC collections available t o  
t h e  author. 

Range Zones of Didymoceras nebrascense, D. stevensoni, 
Exiteloceras jenneyi, D. cheyennense, 
Baculites comDressus 

On the basis of a single f ragment  of D.(?) stevensoni 
(Whitfield), Caldwell (1968) suggested tha t  the  lower par t  of 
the  Bearpaw Formation on the  South Saskatchewan River 
could range a s  low a s  the  Zone of D. nebrascense (Meek and 
Hayden), having therefore  a range comparable t o  tha t  of t h e  
formation in east-central Montana and a larger range than in 
southern Alberta. 

For t h e  same a rea  Caldwe11 (1968) also recorded a 
single specimen of Baculites rugosus Cobban, indicative of 
the  succeeding Zone of Exiteloceras jenneyi. He did not fjnd, 
however, d i rect  evidence for the  D. cheyennense Zone. The 
succeeding Baculites compressus Zone is represented by t h e  
northern subspecies B.c. robiisoni Cobban (Plate  26, 
figs. 1-2). 



Table I .  Time  Ranges  of Scaphitids of t h e  Bearpaw Formation.  

I Baculites grandis 

Baculites baculus L 1 Bacuhtes eliasi 

Baculites jenseni 

Baculites cuneatus 

Baculites compressus 

Didymoceras cheyennense 

Exiteloceras jenneyi 

Didymoceras stevensoni 

I I 
I I 

l 
l I 

I ! ,  
I l l  
I l l  
1 1 1  
1 1 1  
I l l  
I l l  
I I 
l l : ; 
t I 
I I 
I I 
I I 
I l 
I l 
I l 
I I 
I l 

1 1 1  
I 1 1  
I 1 8  
I l l  

I I 

Didymoceras nebrascence 



These zones apparent ly  correspond t o  the  lower par t  of 
t h e  Bearpaw Format ion,  which Je l e t zky  (1968, 1971) 
segregated a s  t h e  unnamed "Zone K" cha rac te r i zed  by r a r e  
"Scaphites e x  gr. nodosus". 

In f a c t  the  collections studied by t h e  author  include 
very f ew scaphi te  specimens  t h a t  could have been derived 
f rom this pa r t  of t h e  sequence. The evidence suggests t h a t  
they could c o m e  f rom i t s  upper two  zones. I t  is  worth 
mentioning t h a t  t h e  species Hoploscaphites gilli Cobban and 
Je le tzky (1965), which ranges f rom t h e  Bacul i tes  gregoryensis 
t o  t h e  Didyrnoceras stevensoni Zones, has  not ye t  been 
recorded f rom t h e  Bearpaw Format ion of Canada,  although i t  
appears  t o  b e  abundant in t h e  underlying Lea  Park  Formation. 

Hoploscaphites landesi sp. nov. could be  present  in t h e  
D. cheyennense  and B. compressus  Zones, for t he  type 
mater ia l  is f rom t h e  South Saskatchewan River,  opposite t h e  
mouth of Swif t  Current  Creek,  where  according t o  Caldwell's 
(1968, p. 25) stratigraphy, only the  E. jenneyi, D. cheyennense  
and B. cornpressus Zones a r e  present.  From this s a m e  
locali ty,  however, comes  a specimen of t h e  index species of 
the  B. cunea tus  Zone (see  P la t e  25, figs. 1-3; Table  1). This 
specimen, described as ''B. grandis Hall and Meek" by 
Whiteaves(1885, p.501, was probably found by 
R.G. McConnell associated with t h e  specimen he re  described 
under J. c f .  nodosus (Owen) (see  P la t e  3, fig. 1). 

The  D. nebrascense to  B. compressus  Zones do not 
appear to  be present in southern Alber ta ,  and most of them 
a r e  absent  in t h e  Cypress  Hills a r e a  (see Fores t e r  et al., 
1977, fig. 3). 

Range  Zones  of Bacul i tes  cuneatus ,  
B. reesidei and B. jenseni 

The probable presence of J. cf .  nodosus (Owen) in the  
B. cunea tus  Zone has  a l ready been mentioned above. 

From t h a t  s a m e  Zone, or  f rom t h e  lowermost par t  of 
t h e  B. rees idei  Zone, could a lso  c o m e  J. furnivali  sp. nov., a 
c lose  re la t ive  of J. nodosus (Owen). The mater ia l  on which 
th is  species  is based comes  f rom a level 183.0 m (600 f t )  
stratigraphically below the  top of the  Bearpaw Formation 
near  McCoy Creek,  Cypress Hills, an  a rea  where  t h e  
format ion is ca.  244.0 m (800 f t )  thick (see Furnival, 1950, 
p. 46-50). J. furnivali  is associated with Rhaeboceras  
a lber tense ,  a species usually found in association with 
B. reesidei Elias. In this connection i t  is worth mentioning 
t h a t  McCoy Creek is located immediately t o  t h e  eas t  of 
Boxelder Creek,  where  t h e  holotype of B. compressus  
robinsoni was found 45.8 m (150 f t )  above t h e  base of t h e  
Bearpaw Format ion (Robinson, 1945, p. 52). 

The specimen of J. nodosus figured by Je l e t zky  (1970, 
PI. 27, figs. 7a-b; here  refigured in P l a t e  2, fig. 4-8) occur s  
in a s t ra t igraphic  position similar t o  t h a t  of J. furnivali. This 
specimen was  found by R.W. Landes 91.5 m (300 f t )  above t h e  
base of t h e  Bear paw Formation, near  Many berries, in "beds 
lower than  any o the r  of t h e  scaphi tes  f rom t h e  s a m e  section" 
(Brown, 1943, p. 26). The  mater ia l  he re  included in 
Hoploscaphites sp. a is f rom t h e  s a m e  a r e a  and level. Levels 
about  86.4 m (290 f t )  above t h e  base  of t h e  format ion of t h e  
Manyberries sect ion have been tenta t ively  assigned t o  the  
upper pa r t  of t h e  B. compressus  Zone, c lose  to  the  boundary 
with t h e  overlying B. cunea tus  Zone (Caldwell, 1968, p. 74). 

The  presence of ?J. nodosus in the  B. reesidei Zone may 
b e  supported by mater ia l  found by Macoun a t  t he  elbow of 
t h e  Saskatchewan River,  where  this zone appears  to  be  
represented in the  Snakebite Member (see  Caldwell, 1968, 
text-fig.  8, p. 35, 71). 

Conflicting evidence about  the  occurrence  of J . c f .  
brevis 9 & d a n d  J. c f .  c rassus  in the  B. cunea tus  Zone is 
found in a soli tary specimen of t h a t  bacul i te  occurring in a 

collection (GSC loc. 10407, 10409) t h a t  i s  supposed t o  c o m e  
f rom t h e  Belanger Member. As the  presence of these  
scaphi tes  in t h e  Belanger Member is supported by o the r  
collections,  they could range through several zones, unless 
t h e  B - c u n e a t u s  specimen has  been misplaced in th is  
collection. 

The author  does  not  have d i r ec t  evidence for t h e  
presence of scaphitids in t h e  B. jenseni Zone. However,  t h e  
range of t h e  genus Rhaeboceras  Meek recorded by Gill and 
Cobban (1966, p. A351 makes  i t  probable tha t  t he  mater ia l  
included he re  in d i f ferent  species of Rhaeboceras  is  ac tual ly  
derived f rom t h a t  Zone. 

It is worth mentioning t h a t  a t  leas t  in one locali ty 
(GSC loc. 16326) Ponte ixi tes  gracil is  appears  to  be associated 
with B. reesidei. 

The Zones of B. cuneatus,  B. reesidei and E. jenseni, 
which correspond to  the  Anomalinoides sp. Zone of t h e  
foraminifera l  zonation (see Caldwell e t  al., 1978, p. 69), 
appear to  be t h e  most widespread in t h e  Western Interior of 
Canada s ince  Rhaebocerasspp.  a r e  not  only present  in 
southern Saskatchewan but a r e  a lmos t  t h e  only scaphi t ids  
found in most locali t ies of Alberta.  For example,  
representa t ives  of th is  genus have been repor ted  immediate ly  
below t h e  Blood Reserve  Sandstone in t h e  Lethbridge sect ion 
of t h e  Bearpaw Format ion (Russell and Landes, 1940, p. 175, 
186). Fur thermore ,  they seem t o  occur  in t h e  higher p a r t  of 
t h e  Bearpaw Format ion in t h e  a r e a  of t he  Bow River ,  
according t o  t h e  s t ra t igraphic  d a t a  provided by Williams and 
Dyer (1930, p. 35) and t h e  mater ia l  available t o  t h e  author .  
In contras t ,  Warren's (1930) type ma te r i a l  of R. a. lbertense 
seems  t o  c o m e  f rom t h e  basal p a r t  of t h e  format ion a t  t he  
Stevevi l le  exposures (Landes, in Russell and Landes, 1940, 
p. 176). Finally, one  specimen of R. a lbe r t ense  is apparently 
derived f rom the  Uppermost Pa le  Beds of southeas tern  
Alber ta  (P la t e  18, figs. 1-2). If t h a t  finding were  proven t o  
be t r u e  i t  could imply t h a t  not only t h e  top of t h e  format ion 
(see  Russell and Landes,  1940, p. 81; Je le tzky,  1968, p. 48, 
491, but also i t s  base exhibits a marked change in a g e  f rom 
e a s t  t o  west (see Caldwell ,  1968; North and Caldwell, 1970). 
However,  this suggestion seems t o  conf l ic t  with the  evidence 
provided by Caldwell  e t  al .  (1978, p. 561) for t he  presence of 
t h e  B. compressus robinsoni and B. cunea tus  Zones in t h e  
Lethbridge a r e a  of southern Alberta.  

According t o  t h e  above d a t a  t h e  Zones of B. cuneatus ,  
B. reesidei and B. jenseni, which comprise  most  of t h e  
Man yberries Member of t h e  Bearpaw Format ion (see 
Fores t e r  et al., 1977) a r e  approximately equivalent t o  t h e  
"Hoploscaphites nodosus and Rhaeboceras  spp. Zone" of 
J e l e t zky  (1968, 1970, 1971). 

Range  Zones  of Bacul i tes  wi and B. baculus 

Determination of t h e  B. e l ias i  Zone has  been based on 
some  r a r e  specimens of t h e  zonal index (e.g. Je le tzky,  1970, 
PI. 27, figs. 4a-b) and t h e  mater ia l  identified a s  "S. (H.) 
plenusl' (see Caldwell ,  1968; Fores t e r  e t  al., 1977). 

Scaphitids from the  B. baculus Zone a r e  cer ta in ly  
represented by J.  criptonodosus y and c f .  I$ and Ponte ixi tes  
robustus, all of which occur together  with the  zonal index 
(see  P la t e  26, figs. 6-10; Table  1) in the  Belanger Member. In 
the  Cypress Hills, Ponte ixi tes  robustus Warren has  been 
recorded a t  28.0-28.3 m (92-93 f t )  below the  top of t h e  
Bear paw Formation. 

Most of t h e  mater ia l  included he re  in J. cf.  brevis  q 
and b i s  also supposed to  c o m e  f rom t h e  Belanger Member,  
and the  apparent  presence of B. cunea tus  in t h e  s a m e  
assemblage (see  above) probably is caused by a subsequent 
mixup of t h e  collections.  This mater ia l ,  however,  d i f fers  
f rom t h a t  included in J. criptonodosus, which c o m e s  f rom a 



dif ferent  locali ty of t h e  Belanger Mem ber. These  fauna1 
di f ferences  could have s t ra t igraphic  significance, s ince  t h e  
mater ia l  he re  referred t o  J. aff .  brevis i s  probably associa ted  
with Rhaeboceras  halli in t h e  Dir t  Hills of South  
Saskatchewan. The same  collection (and level?) a l so  
contained the  specimen of B. eliasi  Cobban figured by 
Je le tzky (1970, PI. 27, figs. 4a -b  and herein PI. 25, figs. 4-6). 
Fur thermore ,  J. cf .  brevis v and dJ occur together  with J. c f .  
crassus  (a  close re la t ive  of J.  plenus), a species  t h a t  ranges 
through t h e  B. e l ias i  and B. baculus Zones (see  
Caldwell, 1968, p. 69). Consequently,  i t  s eems  possible t h a t  
t he  mater ia l  of J. cf .  brevis is slightly older than t h a t  
ascribed t o  J. criptonodosus y and d 

From t h e  Belanger Member of t h e  same  a rea  comes  a 
specimen he re  described under Hoploscaphites sp. indet., 
which seems  t o  belong t o  t h e  s a m e  species  a s  t h e  mater ia l  
f rom t h e  Medicine Lodge CoulCe sect ion of southern  Alber ta ,  
closely resembling H. const r ic tus  niedzwiedzkii  (Uhlig) 
(see Je le tzky,  1968, p. 51). 

The Zones of B. eliasi and B. baculus a r e  approximate  
equivalents of t h e  "Hoploscaphites brevis and 
H. quadrangularis" and the  "Hoploscaphites plenus, B. baculus 
and Inoceramus fibrosus" Zones/Subzones of J e l e t zky  (1968, 
1970, 1971). 

These two Zones appear t o  be  mostly res t r ic ted  t o  
southern Saskatchewan, although they seem t o  be  present 
also in Medicine Lodge CoulCe, southern Alberta.  

Range  Zone of Bacul i tes  grandis  

No scaphitids definitely assignable t o  this Zone a r e  
available to t h e  author.  A f ragmentary  multinodose 
specimen, presumably f rom the  uppermost Bearpaw of 
southern Saskatchewan between Eastend and Ravenscrag 
(Sec. 30, Tp. 6,  Rge. 22) identified a s  "Scaphites 
(Discoscaphites) e x  gr. roanensis Stephenson" by 
Je le tzky (1970, p. 661, PI. 27, figs. 10a-b) was  ascribed t o  the  
B. grandis  Zone (see Je le tzky,  1970, p. 651; 197 1, p. 9). 
However, t h e  specific s t a t u s  and s t ra t igraphic  position of 
t h a t  specimen remains questionable (see  Je l e t zky  and 
Waage, 1978, p. 1120). 

CAMPANIAN-MAASTKICHTIAN BOUNDARY 

The Bearpaw Format ion probably ranges f rom a s  low a s  
the  Zone of Didymoceras stevensoni t o  a s  high a s  t h e  Zone of 
Bacul i tes  grandis. 

Accepting Je le tzky 's  (P Cobban and Reeside,  1952, 
and 1968) positioning of t h e  Campanian-Maastrichtian 
boundary a t  t h e  base of t h e  Bacul i tes  baculus Zone, most of 
t h e  Bearpaw Format ion could be L a t e  Campanian, although 
t h e  uppermost levels of southern Saskatchewan could be 
Early Maastrichtian.  

Cobban's (see  Obradovich and Cobban, 1975; North and 
Caldwell, 1975a, p. 329) placing of t h e  boundary a t  t he  base 
of t h e  Bacul i tes  rees idei  Zone would imply t h a t  t he  Bearpaw 
Format ion is about  equally divided between t h e  l a t e s t  
Campanian and t h e  ear l ies t  Maastrichtian.  When K-Ar a g e  
d a t a  on bentoni tes  (see  Obradovich and Cobban, 1975, 
Tab le  I )  a r e  compared with van Hinte 's  (1976) Cre taceous  
t i m e  sca le  t h e  boundary should be located between t h e  
Bacul i tes  compressus  and t h e  B. cunea tus  Zones and most of 
t h e  Bearpaw Format ion would be lower Maastrichtian.  

All t hese  d a t a  indicate  t h a t  t he  scaphitids he re  
described probably range in a g e  f rom t h e  l a t e  Campanian t o  
t h e  early Maastrichtian.  The apparent  relationships and 
similarit ies of these  specimens with t h e  Eurasian scaphitids 
also substant ia te  this a g e  range. A more deta i led  discussion 
of the  Campanian-Maastrichtian boundary in North America  
must include all o ther  s t ra t igraphic  information available t o  
d a t e ,  and is beyond t h e  scope of this paper.  

PALEONTOLOGICAL DESCRIPTIONS 

Class  CEPHALOPODA Leach, 181 7 
Sublcass ECTOCOCHLIA Schwartz ,  1894 

Order  AMMONOIDEA Zi t te l ,  1884 
Family  SCAPHlTIDAE Meek, 1876 

Subfamily SCAPHITINAE Meek, 1876 

Comments  

Species belonging to  t h e  genera  and subgenera Hoploscaphites 
Nowak, 1911, J e l e t zky tes  gen. nov. (including t h e  "nodosus 
group" of previous authors),  Rhaeboceras  Meek and 
Ponte ixi tes  Warren occur  in the  Bearpaw Format ion of 
Canada. 

Several theories on the  phylogeny of t h e  scaphitids 
have been reviewed by Nowak (191 l), Diener (1916), 
Reeside (l927a),  and more  recent ly  by Schindewolf (l960),  
Wiedmann (1965) and Birkelund (1965). Most of their  
conclusions do not need to  be reviewed here. 
Birkelund's (1965, 1966) observations a re ,  however, re levant  
in considering t h e  relationships of t h e  scaphitids f rom t h e  
Bear paw Formation. This s t a t e m e n t  is especially t r u e  with 
regard t o  one of t h e  t w o  important  groups, i.e. t h e  "nodosus 
group", found in t h a t  formation. 

The present  study suppor ts  Birkelund's conclusions 
about  t h e  evolutionary tendency within t h a t  group leading 
f rom species with small  aper tura l  angle  and tuberc les  
res t r ic ted  t o  t h e  l a s t  pa r t  of t h e  phragmocone and body 
chamber  t o  species  with larger  aper tura l  angle  and presence 
of tuberc les  in t h e  inner whorls of t h e  phragmocone. 

These f ea tu res  of t h e  "nodosus group" (which will be  
discussed in deta i l  below) seem to  di f fer  f rom those  found in 
species such a s  Hoploscaphites greenlandicus (Donovan), 
H. gilli Cobban and Je le tzky and H. nicolleti i  (Morton) which 
a r e  more c lear ly  re la ted  to  H. const r ic tus ,  t h e  type species  of 
Hoploscaphites Nowak. 

As will be  mentioned l a t e r ,  t he  Hoploscaphites l ineage 
is character ized by the  absence of nodes on the  phragmocone, 
a decreased number of ribs, t he  development of umbilical 
bullae-like tubercles,  and larger,  more  plentiful and densely 
spaced ventrola tera l  tuberc les  on t h e  body chamber  (see  
Waage, 1968, fig. 11; Birkelund, 1966, 1979, p. 55; 
Blaszkiewicz, 1980, PI. 17 and 18). 

The Hop loxaph i t e s  l ineage existed in t h e  Upper 
Campanian of t h e  Western Interior of North America,  
Greenland and northern Europe (see Waage, 1968, p. 146). 
Several specimens f rom t h e  Bearpaw Formation of Canada  
suggest i t s  presence the re  alongside t h e  "nodosus group". 
A similar si tuation seems  t o  exis t  in Europe 
(see  Blaszkiewicz, 1980) where  Hoploscaphites representa-  
t ives occur  in t h e  upper Campanian-Maastrichtian toge the r  
with species included in Acanthoscaphites,  though resembling 
t h e  'hodosus group". Therefore,  i t  is  possible t h a t  t h e  
"nodosus group1' was also represented in Europe. However, 
during Maastrichtian t imes  i t  gave  place  t o  a d i f ferent  
lineage, i.e. t h e  t r u e  Acanthoscaphites,  than those  found in 
North America.  This suggests t h a t  t h e  'hodosus group" was  a 
sepa ra t e  l ineage endemic  t o  t h e  Western Interior of North 
America.  The possibility t h a t  Hoploscaphites and t h e  
'hodosus group" have been derived f rom t h e  s a m e  ances tors  
(see Birkelund, 1965, p. 72) has yet  t o  be explored, although 
t h e  exis tence  of specimens with transit ional morphology 
supports t h a t  view. 

It appears  t h a t  in Maastrichtian t i m e  t h e  'hodosus 
group" was  replaced by a ser ies  of morphologically d is t inct ive  
endemic  mul t i tubercula te  scaphitids resembling 
Discoscaphites Meek (see Je le tzky and Waage, 1978, p. 1121) 
whereas  changes  within t h e  pandemic Hoploscaphites l ineage 
appear  t o  have been relatively more  subtle.  



Besides the  lWosus-group", the  numerically more 
important group of scaphitids in t h e  Bearpaw Formation is 
represented by Rhaeboceras Meek. Species of this group [e.g. 
R. a lber tense (Warren)] seem t o  have appeared a t  about the  
same t ime a s  the  first  t rue  representatives of the  "nodosus 
group", though i t  was survived by the  la t ter .  It seems 
possible, therefore, tha t  Rhaeboceras constitutes a short- 
lived offshoot of the  main "nodosus stock". The available 
evidence, however, does not permit a definite conclusion. 

Ponteixi tes  Warren appears t o  represent dwarfed 
derivatives of Rhaeboceras, and both genera seem t o  be 
endemic t o  the  Western Interior of North America. 
Nevertheless, similarities between t h e  phragmocones and 
suture  lines of Rhaeboceras and Acanthoscaphites Nowak, 
f rom t h e  Maastrichtian of Europe and t h e  probable presence 
of a solitary representative of Rhaeboceras in t h e  Donetz 
Basin (Naidin, 1974), suggest t h a t  Acanthoscaphites may have 
originated in some migrant representative of Rhaeboceras. 

Genus Hoploscaphites Nowak, 191 1 

Type species. Scaphites constrictus J .  Sowerby, 1818. 

Diagnosis. Scaphitids with very involute phragmocone, body 
chamber usually has a short shaf t  and a slightly recurved 
hook; aper ture  with a dorsal lappet and occasionally with a 
weak ventral projection; younger par t  of phragmocone always 
compressed with flattened sides and rounded venter;  ribs 
flexuous with a weak la teral  projection and occasionally with 
a very weak ventral projection; surface with or without 
umbilical and ventrolateral nodes on body chamber; suture  
with a symmetr ic  t o  slightly asymmetr ic  bifid la teral  lobe 
(Birkelund, 1965, p. 102). 

Comments. Nowak (191 1) proposed t h e  generic name 
Hoploscaphites for  the  group of Scaphi tes  constr ic tus  
Sowerby. In defining t h e  new genus, however, Nowak (191 1, 
p. 565-566) included a list of seven species of which the  first  
was "H. rochatianus dlOrbigny" and the  last "H. constr ic tus  
Sowerby". However, on page 580 he  only described 
H. constrictus Sowerby. Therefore, Reeside (1927a) and all 
subsequent authors (see Cobban and Jele tzky,  1965; 
Birkelund, 1965) have taken this last species a s  the  type of 
the  genus. 

In Nowak's (1911) original diagnosis, Hoploscaphites 
included species with compressed and involute whorls, the  
ornament consisting of arched ribs, which a t  the  middle of 
t h e  flank and on the  venter a r e  bent  forward, and which fork 
a t  d i f ferent  heights on the  flanks without forming nodes. 

Besides t h e  features  listed, Reeside (1927a, p. 26) 
pointed t o  t h e  commonly moderate  s ize  of the  shells and the  
presence of few t o  many nodes on t h e  flanks. This was done 
a s  Reeside (1927a) followed Nowak ( l91 1) and Diener (1916, 
p. 925) in regarding all Discoscaphites species a s  closely 
related t o  Hoploscaphites. Nowak's (1911) t r ea tment  of 
Discoscaphites a s  a synonym of the  l a t t e r  being incorrect,  
Reeside considered Hoploscaphites t o  be a junior subjective 
synonym of Discoscaphites. Reeside (1927a) also followed 
Nowak (1916) in placing the  North American "nodosus group" 
in the  European Acanthoscaphites Nowak. 

Since then the  relationst~ips between the  species 
grouped within these three  genera have been clarified by 
Cobban and Jeletzky (19651, Birkelund (1965) and Jeletzky 
and Waage (1978). Thus, Hoploscaphites has been validated 
with about t h e  same diagnostic features  t h a t  were  given t o  it  
by Reeside (1927a, p. 26), whereas Discoscaphites has been 
res t r ic ted t o  small t o  medium-sized multinodose scaphitids 
with two or more la teral  rows of nodes in addition t o  the  
ventrolateral and umbilical nodes. Acanthoscaphites Nowak 
was restricted t o  t h e  group of A. tridens Kner, which is 
characterized by a median row of tubercles on the  ventral 
side of the  body chamber. 

For  a long t i m e  H. constrictus was considered t o  have a 
wide range of variability. Consequently, some names of 
subspecific rank were erected. Nowak (1911) introduced t h e  
"var. vulgaris" for  the  typical form and a t  the  same t i m e  
t rea ted  H. tenuistriatus Kner a s  a finely ribbed variety of 
H. constrictus. Uhlig (1895) even introduced "Scaphites 
niedzwiedzkii" for i t s  small and widely umbilicate variants. 
More recently Birkelund (1979, p. 55) has accepted the  
subspecies H. constrictus crassus Wopuski, l91 1, PI. 11, 
figs. 5-6, PI. 111, figs. 1-2) on the  basis of i t s  more inflated 
shape and the  development of strong nodes a l l  the  way from 
the  phragmocone t o  the  aperture.  However, the  distribution 
of nodes in this species seems t o  be  quite variable, a s  
i l lustrated by Nowak(1911, P1.33, fig.8-12) and 
Blaszkiewicz (1980, PI. 18). 

Actualy H. constrictus includes two main morphological 
groups, with some ex t reme  variants within them, tha t  could 
be  interpreted as members of a sexually dimorphic species 
(Makowski, 1962, p. 31, Text-plate IV; Cobban, 1969, p. 8). 

The probable macroconch i s  usually smaller than 55 mm 
(see Sowerby, 1818, PI. A, fig. 1; dlOrbigny, 1840-42, PI. 129, 
fig. 11; Alth, 1850, PI. X, fig. 27; Hauer, 1858, PI. I, fig. 8; 
Binkhorst, 1861, PI. Vd, fig. 6b,c; Favre, 1869, PI. V, figs. 2,3; 
~ c h l A t e r ,  1872, PI. 28, fig. 7; BShm, 1891, PI. I, fig. l0a;  
Grossouvre, 1893, PI. 31, figs. 7-8; 1908, PI. XI, fig. 3; 
Lopuski, 1911, PI. 2, figs. 3-4; Mikhailov, 1951, PI. XVII, 
fig. 79; Blaszkiewicz, 1980, PI. 18, fig. 1-3, 11-14). It is 
characterized by a compressed and involute phragmocone and 
body chamber, umbilical swelling a t  the  base of this last ,  
almost smooth flanks where t h e  ornament is mostly 
res t r ic ted t o  weak iregular ribs and ventrolateral nodes; t h e  
ribs are ,  however, more conspicuous on t h e  phragmocone 
where t h e  nodes a r e  wanting. 

The probable microconch of H. constrictus (see 
dtOrbigny, 1840-42, PI. 129, fig. 10; Binkhorst, 1861, PI. Vd, 
fig. 6a,d; Favre, 1869, PI. V, fig. 1,4; ~ c h l i i t e r ,  1872, PI. 28, 
fig. 5; B6hm, 1891, PI. I, fig. 10: Grossouvre, 1893, PI. 31, 
fig. 2; 1908, PI. XI, fig. 4-7; Lopuski, 1911, PI. 111, fig. 5; 
Wolansky, 1932, PI. I, fig. 12; Naidin and Shimansky, 1959, 
PI. 6, figs. 7-8) is usually smaller than the  macroconch, with 
a more evolute body chamber, without umbilical swelling and 
with more robust ribbing on the  body chamber, which can 
include a row of umbilical tubercles. Probable microconchs 
of H. constrictus have also been included in "Scaphites 
niedzwiedzkii" Llhlig (1895, p. 220, fig. 2; ? Bijhm and 
Heim, 1909, PI. I, figs. 3a-b; Mikhailov, 1951, PI. 17, 
figs. 81-82; PI. 18, fig. 85; Naidin and Shimansky, 1959, 
PI.VI, fig. 1-4; Naidin, 1974, PI. 58, figs. 10-11). 'The 
possibility tha t  "Scaphites" pungens Binkhorst (1861, PI. Va3, 
figs. l a -d )  represents an ex t reme  (microconch) variant of 
H. constr ic tus  has also been suggested 
(see Grossouvre, 1908, p. 37). 

Closely related t o  H. constr ic tus  Sowerby, within which 
i t  has been of ten included a s  a subspecies, is H. tenuistriatus 
Kner (1850, PI. I, fig. 5). This species, a s  originally figured 
(see also Favre, 1869, PI. V,  figs. 6-7) is character ized by i t s  
compression, fine ribbing, short shaf t  and absence of nodes. 
Schliiter (1872, p. 89) included all such specimens in 
"Scaphites roemeri dlOrbigny". However, a s  s ta ted by 
Birkelund (1965, p. 102), this last  name was introduced by 
d'orbigny (1850) for the  specimen figured by Roemer (1841, 
PI. XV, fig. l )  under the  preoccupied name Scaphites 
compressus. Furthermore, one year before, Giebel (1849) 
designated Roemerls specimen a s  Scaphites tuberculatus 
Giebel (cf.  Sornay, 1955). 

Despite Schliiter's (1872) awareness of this f ac t ,  he  
maintained the  name "Scaphites roemeri", and referred 
specimens t o  i t  with two  rows of nodes as well a s  those with 
one or none. It seems evident, however, t h a t  
Schliiter's (1872, PI. 27, fig. 1-4) mater ia l  d i f fers  from t h a t  



figured by Kner (1 850) and Favre  (1 869) under "Scaphites 
tenuistriatus",  in the  larger sha f t ,  less dense ribbing and 
presence of ventrola tera l  nodes. Therefore ,  Scaphi tes  
tenuis t r ia tus  was regarded a s  a finely ribbed variety of 
H. cons t r i c tus  (see  Nowak, l91  I ,  p. 582; Wolansky, 1932; 
Mikhailov, 1951; Naidin and Shimansky, 1959; Naidin, 19741, 
or  a s  an  independent species (see Birkelund, 1966, 1979). 
Meanwhile, through t h e  work of Birkelund (1965) i t  became 
c l ea r  t h a t  t h e  European mater ia l  included by Schluter  (1872) 
in "Scaphites roemeri" was closely re la ted  t o  scaphitids 
described f rom t h e  Upper Campanian of Greenland a s  
Hoploscaphites greenlandicus (Donovan), H. ikorfa tens is  and 
H. ravni  Birkelund spp. (see Moberg, 1885, PI. 3, fig. 9; 
Madsen, 1897, PI. 1, figs. 1-3; Ravn, 1918, PI. 8, fig. 18; 
PI. 9 ,  fig. 2; Rosenkrantz,  1942, p. 40; Donovan, 1953, PI. 24, 
figs.9-10; 1954, PI. 2, figs.4-5; @urn, 1953, PI. 2, f ig.2;  
Birkelund, 1965, PI. 24, figs. 1-4; PI. 25, figs. 1-2; PI. 26, 
figs. 1-4; PI. 27, figs. 1-4; PI. 28, figs. 1-3; PI. 29, figs. 1-2; 
PI. 30, fig. 1-3; PI. 31, figs. 1-2; PI. 32, fig. I ;  PI. 33, fig. l ) ,  
and t h a t  they could be  considered conspecific. The  n a m e  
H. greenlandicus Donovan has  the re fo re  been adopted 
(see Schmid and Ernst ,  1975; Wiedemann, 1979, p. 344); 
Blaszkiewicz, 1980, p. 33). 

The similarit ies between H. greenlandicus and re la ted  
mater ia l  f rom Europe and Greenland with H. gilli Cobban and 
Je le tzky (1965) from t h e  Western Interior of North America  
have already been pointed out  by Cobban and Je le tzky (1965) 
and Birkelund (1965). 

Scaphi tes  tubercula tus  Giebel, a s  can  be seen in the  
mater ia l  figured by Roemer (1841 ,  PI .15,  fig.11, 
F rech  (1915, fig. l4), and Schmid and Ernst (1975, PI. 3, 
fig. l), and Blaszkiewicz (1980, PI. 16, fig. 1-3, 5; PI. 19, 
fig. 1,4; PI. 20, fig. 4-5), a s  well a s  in severa l  plaster cas t s  
and specimens (see PI. 4, figs. 5,6) kindly provided by 
F. Schmid, s eems  t o  d i f fer  f rom H. tenuis t r ia tus  and 
H. greenlandicus in t h e  presence of a row of la tera l  nodes 
besides t h e  ventrolaterals.  This la tera l  row of nodes seems 
t o  be  generally absent  in t h e  macroconchs of H. const r ic tus ,  
H. tenuistriatus,  and H. greenlandicus. Usually, only s o m e  
small  specimens  (?microconchs) of t hese  species  (see  
d'orbigny, 1840-42, PI. 129, fig. 10; Binkhorst, 1861, PI. Vd, 
fig. 6a; Favre ,  1869, PI. V, fig. I ;  Redtenbacher ,  1873, PI. 30, 
fig. 12; Naidin and Shimansky, 1959, PI. VI, figs. 1-4, 7; 
Birkelund, 1965, PI. 24, fig. 3; PI. 25, fig. 2; PI. 27, fig. 4; 
Naidin, 1974, PI. 58, figs. 7-8, 10; Blaszkiewicz, 1980, PI. 18, 
fig. 4-10) exhibit  bullae-like tuberc les  on t h e  lower pa r t  of 
t h e  flanks. This is  a f e a t u r e  usually coupled with s t rong 
ornament  throughout t h e  body chamber.  However, th is  
appears  t o  be  a common morphology in most microconchs,  a s  
exemplified by those here  included under J e l e t z k y t e s  
gen. nov. (see  below). 

Nevertheless,  among the  di f ferent  European specimens 
described within H. const r ic tus  the re  a r e  some  probable 
macroconchs (see Kner,  1852, PI. XV, fig. 13; 
Grossouvre, 1893, PI. 31, fig. l ;  Mikhailov, 1951, PI. XVII, 
fig. 77; Blaszkiewicz, 1980, PI. 18, fig. 10) with umbilical 
nodes. They are ,  usually larger than most macroconchs of 
H. constrictus.  

Atabekyan (1979, p. 523) has,  therefore ,  considered t h a t  
some  of these  specimens (Grossouvre, 1893, PI. 31, fig. 1, and 
Kner, 1852, PI. XV, fig. 13) belong in new species re la ted  t o  
"Scaphites (Hoploscaphites) elatensisn Lewy (1969). On t h a t  
basis Atabekyan (1979) introduced one generic and two  
specific new names, i.e. Mesoscaphites grossouvrei Atabekyan 
(Grossouvre, 1893, PI. 31, fig. l ;  Kner, 1850, PI. I ,  fig. 4; 
Favre ,  1869, PI. V, fig. 4) and M. kner i  Atabekyan 
(Kner, 1852, PI. XV, fig. 13). The gener ic  name, however,  
lacks diagnosis or any s t a t emen t  relating t o  i t ,  being 
the re fo re  invalid under t h e  ICZN rules. 

Fur thermore ,  t he  specimen on which t h e  proposed type  
species is based, i.e. "Scaphites (Hoploscaphites) elatensis" 
Lewy, appears  to  be a microconch (Lewy, 1969, PI. IV, 
fig. 2a-c). I t s  t rue  af f in i t ies  a r e ,  therefore ,  difficult  t o  
assess. 

Nevertheless,  a l l  these  specimens, of a l a t e  Campanian 
t o  Early Maastrichtian age ,  could in f a c t  represent  a new 
genus. Fur thermore ,  Scaphi tes  tubercula tus  Giebel (? incl. 
S. e legans  Ta te ;  s ee  Blaszkiewicz,  1980, p. 38) could be 
another  of i t s  representatives.  

Thus, Hoploscaphites includes a group of closely re la ted  
species  which a r e  represented in the  Upper 
Campanian-Maastrichtian of d i f ferent  par ts  of t h e  world, 
although i t  appears  t o  be more  abundant in t h e  Northern 
Hemisphere. In t h e  Upper Campanian i t  i s  represented by 
H. gilli in North Amer ica  and by H. greenlandicus in 
Greenland and Europe. These  species a r e  succeeded in 
Maastrichtian t imes  by H. cons t r i c tus  and H. tenuis t r ia tus  in 
Europe and by H. nicolleti i  (Morton) in North Amer ica  (see  
a lso  Birkelund, 1966, fig. I). 

This genus seems  t o  b e  poorly represented in t h e  
Bearpaw Format ion of Canada,  although the  f ew specimens  
col lec ted suggest t h a t  i t  i s  present  throughout it. 

Some  of these  ear l ies t  representatives,  he re  included in 
H. landesi sp. nov., have bullae or  thickened ribs on t h e  lower 
par t  of t he  flanks and could, therefore ,  be transit ional t o  t h e  
"nodosus group". 

Hoploscaphites landesi sp. nov. 

P l a t e  1, figs. 12-22 

Holotype. The a lmost  complete  specimen figured on P l a t e  1, 
figs. 12-14, is f rom the  Bearpaw Formation, ?Demaine 
Sandstone, South Saskatchewan River,  opposite the  mouth of 
Swif t  Current  River,  Saskatchewan (coll. T.C. Weston, 1889; 
GSC 5342a) (GSC loc. 97988). 

Derivation of name. The species is named for 
Dr. R.W. Landes who made collections of fossil inver tebra tes  
and studied the  s t ra t igraphy of t h e  Bearpaw Format ion in the  
southern Alber ta  plains. 

Diagnosis. Relatively small  shell, body chamber  extends  
slightly beyond t h e  phragmocone, which results in only a 
sl ight gap  between i t  and t h e  mouth border; whorl sect ion 
compres:ed, subrectangular throughout; aper tura l  angle  
120- 125; ribbing flexuous, becoming denser and f iner  f rom 
t h e  phragmocone t o  t h e  body chamber.  Body chamber  with 
small  bullae on t h e  lower third of t h e  flanks, forming bundle- 
like swellings with t h e  ribs. Small  ventrola tera l  tuberc les  
res t r ic ted  t o  t h e  s t ra ight  middle third of t h e  body chamber.  

Material .  T h e  holotype (GSC 5342a); 2 comple te  bu t  crushed 
specimens (GSC 5342lb-c) and 2 f r agmen t s  (GSC 5342/d-e) 
from the  ?Demaine Sandstone, Bearpaw Formation, and South  
Saskatchewan River opposite mouth of Swif t  Cur ren t  River,  
Saskatchewan (coll. T.C. Weston, 1889; GSC loc. 97988). 

Description. The length of t h e  ma tu re  shell ranges between 
about  38 and 48 mm. 

At  i t s  maximum diameter ,  i.e. c .  22-31 mm, t h e  
phragmocone is involute (U/D = 0.10), with compressed whorl 
sect ion (w/h = 0.50-0.60). The flanks a r e  a lmost  parallel  and 
pass in to  a low arched venter.  

The ornament  consists of sharp  and dense prosocline 
ribs. Pr imar ies ,  numbering c .  6-8  in the  last  half whorl of  
t h e  phragmocone, bend back slightly a t  t h e  umbilical margin, 
and then curve  forward across  the  lower third of t he  flank. 
Approximately below the  middle of t he  flanks and higher 
c. 3 t o  5 secondaries born from or appear between the  



primaries. They cu rve  gently backwards,  and forwards  again  
a s  they approach t h e  ventrola tera l  shoulder. All r ibs cross  
t h e  venter  with a weak adoral  projection. Pr imar ies  a r e  
usually slightly more  prominent than t h e  secondaries. 

The  body chamber  egresses markedly, extending slightly 
beyond t h e  phragmocone. T h e  umbilical margin fo rms  a 
weakly concave a rch  and the  umbilical wall var ies  f rom 
subvertical  t o  vertical .  The  whorl sect ion var ies  f rom 
rectangular t o  subrectangular,  with f l a t  and a lmost  parallel  
flanks, but becoming progressively less compressed towards  
t h e  ape r tu re  (W/H = 0.75) by negative a l lometry  of width. 
Along t h e  shaf t  t h e  flanks merge with t h e  narrow and f l a t  
venter  forming a distinctive ventrola tera l  shoulder, a f e a t u r e  
enhanced by t h e  presence of tubercles.  In t h e  las t  quar ter  of 
whorl, however,  the  venter is  wider and broadly rounded and 
passes evenly into t h e  flanks. The aper tura l  angle is 
c .  120-125'and the  ape r tu re  is slightly const r ic ted .  

The  pa t t e rn  of sculpture  on t h e  body chamber  is similar 
t o  t h a t  described for t he  las t  whorl of t h e  phragmocone. But 
most primary ribs become slightly thickened, forming weak 
bullae on t h e  lower third of t he  flanks. Numerous 
secondaries e m a n a t e  f rom these  bullae and a t  d i f ferent  
heights of t h e  flanks. They a r e  fine,  becoming denser 
towards t h e  aper ture ,  and number about  90- 1 10 on the  venter  
of t h e  body chamber.  All r ibs cross  t h e  venter  with a gent le  
forward projection and without weakening or interruption. 
About 5-6 ventrola tera l  nodes a r e  developed along t h e  middle 
p a r t  of t h e  body chamber .  They a r e  usually small, al though 
those  in t h e  middle a r e  slightly larger.  

T h e  su tu re  line is unknown. 

Comments .  This species  resembles  Hoploscaphites gilli 
Cobban and Je l e t zky  (1965, s e e  PI. 95, fig. ]A), a species  
known from the  Bacul i tes  perplexus t o  the  Didymoceras  
stevensoni range-zones of t h e  Western Interior of North  
America.  I t  differs,  however,  in the  more  compressed whorl 
section, t h e  a lmost  tabula te  venter  of t h e  living chamber ,  t h e  
conspicuous la tera l  bullae and t h e  apparently constant  
presence of ventrola tera l  nodes on t h e  body chamber.  

This species  is also similar t o  some  mater ia l  f rom West 
Greenland described by Birkelund ( l  965, PI. 24, figs. 3-4; 
PI. 25, fig. 2). a s  Scaphi tes  (Hoploscaphites) ikorfa tens is  
Birkelund. The  Canadian species has, however,  a g rea t e r  
compression, more  flexuous ribs on t h e  phragmocone, and 
larger  aper tura l  angle. H. landesi is  ra ther  similar t o  
H. minimus Blaszkiewicz (1980, p. 35, PI. 23, fig. 4; PI. 24, 
fig. 3; PI. 25, fig. 3-4) in s ize ,  compression, aper tura l  angle  
and s ty le  of ornament.  I t  differs,  however,  in t h e  relatively 
less compressed phragmocone and body chamber ,  presence of 
umbilical bullae and larger  ventrola tera l  nodes. H. landesi 
sp. nov. d i f fers  f rom H. nov. sp.a described below, in t h e  
smaller size, larger  compression, denser  and f iner  ribbing and 
presence of umbilical bullae. 

Dimensions (in mm): 
L D U h W 

I.  CSC 5342la 48.7 31 3.4(0.10)  17.7(0.57) 8 .8(0.28)  

2. GSC 5342lb 38.8 22 2.3(0.10)  11.6(0.52) 6 .9(0.31)  

3. CSC 53421~  38.6 23.8 2.4(0.10)  13.6(0.57) +7.0(0.29)  

I 1IL H W wlh W M  A P S Ex 

I .  CSC 5342la 11.5 0 .23  18.4 14 0.49 0.75 120° 1 1  140 6 

2. GSC 53421b 10.8 0.27 15.5 11.4 0.59 0.73 118O 17 103 6 

3. CSC 53421~  8 .9  0.23 -15.6 t 9 . 3  r0.51 +0.59 125O 18 I20 5 

Hoploscaphites sp. cl 

Pla te  I ,  f igures 1- 11; Text-figures 3-4 

Material .  One  incomplete  phragmocone with pa r t  of t h e  body 
chamber  (GSC 67087), one  phragmocone with incomplete  
body chamber  (GSC 67088) and one incomplete  phragmocone 
(GSC 67089), f rom 91.5 m (300 f t )  above the  base  of Bearpaw 
Format ion in Manyberries section, Sec.  30, Tp. 5, Rge. 4, 
W4th, Alber ta  (Coll. R.W. Landes,  GSC loc. 16395); ?one 
comple te  shell but  with crushed end of body chamber ,  f rom 
Notukeu creek,  near  Cadillac,  Saskatchewan 
(Coll. P.S. Warren, 1928; no. 765); ?one incomplete  f r agmen t  
of whorl including t h e  end of t h e  phragmocone and t h e  
beginning of t h e  body chamber ,  GSC loc. 97989, f rom wes t  of 
Milestone, Sec.  28, Tp. I I ,  Rge. 21, WZnd, Saskatchewan. 

Description. The length of t h e  ma tu re  shell s eems  t o  range 
between 65 and 75 mm. 

The phragmocone is involute (U/D = 0.1 1-0.1 71, 
between 15 and 35 mm of d i ame te r ,  and the  umbilical r a t io  
seems  t o  dec rease  with age.  The umbilical wall is  ver t ica l .  
The  whorl sect ion is subrectangular,  compressed, higher than 
wide (w/h = 0.69-0.75), with a lmost  parallel  f lanks and 
weakly convex venter .  The ornament  consists of sharp  
flexuous ribs and a few ventrola tera l  tubercles.  Pr imary ribs 
appear ,  in number of c .  11- 15 per whorl, on the  upper pa r t  of 
t h e  umbilical wall. A t  f i rs t  they a r e  rursiradiate,  but on t h e  
lower par t  of t he  flank a r e  projected toward the  aper ture .  
They bend backwards and forwards  again in t h e  middle of t h e  
flank forming shallow adapically concave arches ,  and cross  
t h e  venter  with a sl ight aper tura l  projection. Between th ree  
and f ive  secondaries become in tercala ted  at di f ferent  heights 
of t h e  flanks. A t  f i rs t  they a r e  weaker than t h e  primaries,  
but  on t h e  upper par t  of t h e  flank a l l  ribs, c. 60 per whorl, 
have similar s t rength .  

A t  about  30-35 m m  of d i ame te r  small  ventrola tera l  
tuberc les  appear.  The rea f t e r  they a r e  developed on every  
5th-6th rib. 

The  adu l t  phragmocone ends  between c. 27-46 mm of 
d iameter .  In l a rge  specimens t h e  body chamber  egresses  
markedly,  although i t  only seems  t o  extend slightly beyond 
t h e  phragmocone whereas  in small  specimens  i t  has  l i t t l e  
egression and appears  t o  remain in c o n t a c t  with t h e  
phragmocone. Height and width increase  f rom t h e  las t  su tu re  
onwards, and t h e  younger pa r t  of t h e  body chamber  seems  t o  
be  less compressed than t h e  older part .  The  whorl sect ion 
remains  subquadrate  in shape, with a lmost  parallel  flanks, 
weakly rounded venter  and ver t ica l  umbilical wall. In large  
specimens t h e  inner margin of t h e  sha f t  is  a lmost  s t ra ight ,  
although i t  develops a swelling of variable size. 

Ribbing becomes more  densely spaced towards  t h e  
aper ture ,  bu t  remains  sharp  and flexuous. O n e  or  two  of t h e  
primaries located at t h e  beginning of t h e  body chamber  
develop a sl ight bullae-like thickening, but  th is  f ea tu re  does  
not  s eem t o  persist  in t h e  younger p a r t  of t h e  body chamber .  
The re  a r e  about  30 primaries and 90-110 secondaries in t h e  
las t  exposed whorl. The  ventrola tera l  tuberc les  become  
larger  until t h e  middle p a r t  of t h e  body chamber ,  where  they  
become smal ler  again. 

The su tu re  (text-figs. 3-4) i s  incised with t h e  l a t e ra l  
lobe as d e e p  a s  t h e  ventra l  lobe. T h e  l a t e ra l  lobe is t r i f id  and 
asymmetr ic .  The  f i r s t  auxiliary lobe is  about  half as deep  a s  
t h e  l a t e ra l  lobe and asymmetr ica l ly  bifid. Two t o  t h r e e  
auxiliary lobes a r e  visible until  t h e  umbilical border. The  
saddles a r e  incised. The  f i r s t  l a t e ra l  saddle i s  divided in to  
two  main branches,  t h e  ventra l  branch being larger  than  t h e  
dorsal. T h e  second l a t e ra l  saddle is narrow and divided in to  
th ree  subequal branches. 



GSC 

Text-figure 3. Hoploscaphites sp. a, Suture line of specimen 
U A  7070, at H = 19.2 mm and W = 15. (See Plate l ,  
figs. 1-2). 

Comments.  The available material consists of few and 
incompletely preserved specimens. Therefore, t h e  taxonomic 
significance of some observed morphological differences 
cannot be properly assessed. Thus, one specimen (GSC 67088) 
is smaller and has a more evolute mature  phragmocone and 
less detached body chamber than the  larger specimen 
(GSC 67087) coming from the same locality. As both 
specimens appear to  agree in all other features  they a r e  here  
included in the  same species. The mentioned differences 
could correspond to  those usually found within a single 
dimorphic pair. 

The specimen from southern Saskatchewan (UA 7070) 
(figured on PI. I ,  figs. 1-21, is tentatively included in this 
species because of the  similarities i t  exhibits. However, i t  is 
more evolute, has a larger swelling in the  inner margin of t h e  
shaf t ,  and seems t o  have slightly denser and less flexuous 
ribbing on t h e  body chamber. The suture  line 
(cf. text-figs.  3-41 is also more incised. The fragment  from 
west of Milestone is similar t o  all  o ther  specimens in 
compression and ribbing. However, i t  seems t o  have bet ter  
defined (?) and persistent node-like bullae a t  t h e  boundary 
between the  phragmocone and the  body chamber. 

All these  specimens do not f i t  in any described species, 
although they resemble some species of Hoploscaphites. Of 
those described from the  Western Interior, H. gilli Cobban 
and Jeletzky exhibits some superficial similarity in t h e  
flexuous ribs and absence of la teral  tubercles. 'That species, 
however, is smaller in size, has finer and denser ribbing and 
simpler suture  line. Hoploxaphi tes  nicolletii (Morton, 1842, 
PI. 10, fig. 3; Meek, 1876, PI. 34, fig. 24; Reeside, l927a, 
PI. 9, figs. 5-7; Waage, 1968, fig. 11; Kauffman, 1977, PI. 32, 
fig. 10) differs quite clearly in the  smaller size, larger 
compression, different pattern of the  finer, denser and 
ventrally projected ribbing, and (when present) larger number 
and closer spacing of ventrolateral tubercles. 

In fac t ,  this species resembles Je le tzky tes  brevis 
(Meek, 1876, PI. 25, figs. la-c),  but i t s  body chamber is more 
compressed. Furthermore, i t  has a sparser ribbing, lacks t h e  
la teral  bullae-like tubercles, and has a simpler suture  line 
than this l a t t e r  species. 

I t  must also b e  pointed out  tha t  this species exhibits 
some similarities with Scaphites rosenkrantzi Birkelund (1965, 
PI. 21, figs. 3a-c; P1. 22, figs. 2a-b; PI. 23, figs. 2a-b) from 
West Greenland, although i t  seems t o  differ in an even 
sparser and more flexuous ribbing, especially on the  
phragmocone, t h e  more compressed whorl section, and more 
complex suture  line. An almost similar compression, and 
absence of la teral  nodes, is also found in Hoploscaphites 

1 GSC 

Text-figwe 4. Hoploscaphites sp. a. a)suture line of 
specimen CSC no. 67088, at H = 10.5 mm and W = 7.9 mm 
(see Plate 1, f ig .  6-91; b) suture line of specimen 
GSC no. 67087, at H = 8.4 mm and W = c. 6.5 mm (see 
Plate 1, f ig .  3-5).  

ikorfatensis Birkelund (1965, PI. 24, figs. 1-2). However, a s  
in t h e  related species H. ravni Birkelund and H. greenlandicus 
(Donovan) (see Birkelund, 1965; Blaszkiewicz, 19801, i t s  
ribbing is finer and denser than tha t  of the  Canadian species. 

Dimensions (in mm): 
L D U h W 

I. GSC 67087 
phragmocone 65-70 34.5 4.0(0.11) 19.8(0.57) 14.0(0.40) 

2. CSC 67088 
phragmocone - 27 4.6(0.17) 14.4(0.57) 10.9(0.40) 

3. CSC 67089 
phragmocone - 30 1.4(O.ll) 17.3(0.57) 12.0(0.40) 

4. U.A. 7070 75 46 3.4(0.07) 26.2(0.56) 19.9(0.43) 

I 1IL H W w l h  W/H A P 5 In Ex 

I. CSC 67087 c.17 0.25 - - 0.70 - - 2 6 - . .  

2. GSC 67088 - - - 0.75 - - 1 1 2  

1. CSC 67089 - - - 0.69 - - 13 60 - - 
4. U.A. 7070 19.5 0.26 - - 0.75 - - 36 116 - 14 



Hoploscaphites sp. B 
Pla te  1, f igures 27-29 

Material. One phragmocone with par t  of t h e  body chamber  
(GSC67090) and two or th ree  f ragments ,  f rom SW of 
Milestone, SE 114, Tp. 10, Rge. 20 WZnd, Saskatchewan 
(Coll. R. Graham,  1936, GSC loc. 10437). 

Description. Up t o  about 14 mm of d i ame te r  t h e  
phragmocone is relatively evolute  (UID = 0.24), with 
subver t ica l  umbilical wall, subrounded whorl sect ion 
(W/H = 0.98), with curved flanks and venter.  The  ornament  
consists of sparse,  prominent,  rounded and slightly 
prorsiradiate ribs, which on t h e  ventrola tera l  shoulder bear 
relatively prominent tubercles.  Two secondaries or ig inate  
f rom each  tuberc le  on t h e  venter,  and t w o  more  become 
in tercala ted  on t h e  umbilical shoulder. All secondaries cross  
t h e  venter  forming a shallow adaper tura l  arch. 

Between 15 and 22 mm of d i ame te r  t h e  (?adult) body 
chamber  is relatively more  involute (U/D = 0.19), with s t e e p  
umbilical walls. The whorl section becomes compressed 
(W/H = 0.761, subrectangular in shape, by positive a l lometry  
of height. The flanks a r e  parallel  and the  venter  is a lmost  
tabula te .  

On t h e  las t  whorl a r e  14-15 primaries,  which become 
progressively finer and denser. They a r e  prorsiradiate and 
slightly flexuous. Some a r e  weaker and barely visible on the  
lower pa r t  of t h e  flank, but all  of t hem a t t a in  similar 
s t r eng th  near  t h e  ventrola tera l  shoulder, where  some  
secondaries a r e  a lso  in tercala ted .  Between c. 14 and 20 mm 
of d iameter  t h e r e  a r e  no ventrola tera l  tuberc les  and a l l  r ibs 
cross  t h e  venter  with a slightly forward projection. A t  larger  
d iameters ,  however,  small  and sha rp  tuberc les  a r e  again 
developed on t h e  ventrola tera l  margin,  at l eas t  in one of 
every  two  ribs. On t h e  venter  t hese  ribs spli t  in to  t w o  
secondaries. The re  a r e  about 53 secondaries on t h e  las t  
whorl. 

The suture  line, only visible a t  small  d iameters ,  is 
relatively simple, with a f i rs t  la tera l  lobe trif id and a lmost  a s  
deep a s  the  ventra l  lobe. The f i rs t  la tera l  saddle is wide and 
a l l  secondary e l emen t s  rise towards t h e  umbilical seam.  

Comments .  The most conspicuous f e a t u r e  of this species is  
t h e  change f rom rounded and strongly ornamented inner 
whorls, t o  compressed and finely ribbed ou te r  whorls. Other  
cha rac te r i s t i c  f ea tu res  a r e  t h e  slow egression of t h e  body 
chamber  and t h e  development with growth of numerous, 
small, sharp  and closely spaced ventrola tera l  tubercles.  

In a l l  t h e  f ea tu res  present in t h e  las t  available growth 
s tages  th is  mater ia l  resembles  Hoploscaphites rnandanensis 
(Morton) and H. nicolleti i  (Morton). 

H. rnandanensis (Morton, 1842, PI. X, fig. 2; Meek, 1876, 
PI. 35, fig. l ;  Kauffman, 1977, PI. 32, fig. 5), however,  is  
more  compressed, even in t h e  inner whorls, relatively more  
evolute,  and has  relatively thicker la tera l  ribs with incipient 
umbilical tubercles.  I t  also has  more  numerous and closely 
spaced ventrola tera l  tubercles.  But the  suture  line is also 
relatively simple and ascendant  towards t h e  umbilical seam.  

H. nicolleti i  (Morton, 1842, PI. X, fig. 3; Meek, 1876, 
PI. 34, fig. 2,4; Reeside,  1927a, PI. 9, figs. 5-7; 
Je le tzky,  l962b, PI. 141, figs. la-d; Waage, 1968, fig. l l ;  
Kauffman, 1977, PI. 32, fig. 10) is  usually more  involute, and 
compressed. Fur thermore  i t  has  denser,  f iner  and more  
flexuous ribbing with branching of ribs near  t h e  umbilical  
margin. The  ventrola tera l  tuberc les  seem also t o  b e  
res t r ic ted  t o  l a t e r  growth s tages ,  and t h e  su tu re  line i s  
sl ightly more  complex, although i t  also has  raised umbilical  
e lements .  

Dimensions (in mm): 
D U H W P S W/H 

GSC 67090 

Body ch. 22.4 4.3(0.19) ll.X(O.53) 9.0(0.40) I5 53 0.76 

Phrag. 14 3.4(0.24) 6.0(0.43) 5.9(0.42) - - 0.98 

Hoploscaphites sp. indet.  

P l a t e  I ,  f igures 23-26 

1940. Discoscaphites abyssinus (Morton), Landes, p. 179. 
1952. Scaphi tes  (Hoploscaphites) const r ic tus  Sower by, 

Je le tzky,  in Cobban and Reeside,  p. 1027. 
1968. Scaphi tes  (Hoploscaphites) cons t r i c tus  S.]., J e l e t zky  , 

p. 51. 

Material .  One  body chamber  (GSC 67091) and (?) four 
f ragments ,  f rom Medicine Lodge Coulde, SE 114, Sec.  7, 
Tp. 8 ,  Rge. 3, W4th (Coll. R.W. Landes, GSC loc. 17925); one 
a lmost  comple te  specimen (GSC 67092), f rom Belanger 
Member,  NW of Old Man On His Back Pla teau,  Cypress  Hills, 
Saskatchewan (Coll. G.M. Furnival, GSC loc. 1041 6). 

Description. Adult of shell s ize  ranging f rom 25-30 mm. 
Most phragmocone f ea tu res  a r e  not available for description, 
but  i t  is evident t h a t  i t  is relatively involute and has  a 
strongly compressed whorl section. 

A t  approximately the  beginning of t h e  body chamber  
t h e  whorl sect ion is rec tangular ,  higher than wide 
(W/H = 0.501, with f l a t  f lanks and venter .  Towards t h e  
ape r tu re  t h e  sect ion becomes less compressed by positive 
a l lometry  of width and t h e  flanks and venter  a lso  become  
slightly more  convex. 

The body chamber  exhibits a progressive egression of 
t h e  umbilical seam,  but  remains  a t t a c h e d  t o  t h e  
phragmocone, without gap  between i t  and t h e  mouth border. 

Each one of t h e  f ive  t o  six bullae- or node-like ribs 
developed on the  umbilical margin of t h e  body chamber  give 
origin t o  c .  2-3  relatively fine ribs. O the r  ribs become 
in tercala ted  a t  d i f ferent  heights of t he  flanks,  particularly 
within the  las t  quar ter  of whorl. All ribs a r e  prorsiradiate 
and weakly flexuous. Small tubercle-like clavi a r e  developed 
along the  ventrola tera l  shoulders in the  middle of t he  body 
chamber.  There  is one every  two or th ree  ribs, and they a r e  
closely spaced conforming t o  an  a lmost  continuous edge on 
t h e  ventrola tera l  shoulder. These  nodes f ade  away near t h e  
aper ture ,  where  t h e  venter  becomes relatively more  rounded 
and wider. 

The su tu re  i s  not  preserved. 

Comments.  T h e  number of specimens  is t oo  small  and t h e  
preservation too poor t o  be ce r t a in  about  speci f ic  affinit ies.  

Nevertheless,  t h e  uncoiling of t h e  body chamber ,  t h e  
compression and the  row of diminute ventrola tera l  tubercles,  
a r e  f ea tu res  present in Discoscaphites abyssinus (Morton) a s  
well a s  in Hoploscaphites const r ic tus  (Sowerby). 

The  f i rs t  species (see Morton, 1842, PI. X, fig. 4; 
Meek, 1876, PI. 35, fig. 2,4) is in general  larger  in size,  more  
evolute,  densely ribbed, and is cha rac te r i zed  by more  than 
t w o  rows of l a t e ra l  nodes (see Je l e t zky  and Waage, 1978, 
p. 1121). T h e  mater ia l  described by Elias (1933, PI. XXXIX, 
figs. 2-8) under D. abyssinus (Morton) is  t oo  poorly preserved 
t o  be  su re  about  i t s  specific affinit ies.  The  best of Elias's 
specimens  (1933, PI. 39, fig. 3), which has  been considered a n  
ally of Hoploscaphites nicolleti i  (Morton) by Je l e t zky  (1962b; 
but s e e  Waage, 1968, p. 1461, d i f f e r s  f rom t h e  Bearpaw 



Format ion ma te r i a l  he re  described in t h e  degree  of evolution 
of the  body chamber  and t h e  higher position of the  umbilical 
bullae. However, Eliasls specimen appears  t o  be a 
macroconch while o the r  specimens  included in t h e  s a m e  
species (Elias, 1933, PI. 39, figs. 2,4,6) s eem t o  be  
microconchs, and a r e  the re fo re  more  similar t o  the  ones 
described herein. Preservation is, however, t oo  poor t o  
ar r ive  a t  def in i te  conclusions. 

As pointed o u t  by Je le tzky (1968, p. 51), t he  Canadian 
ma te r i a l  exhibits strong similarity with some  finely ribbed 
microconchs of H. const r ic tus  Sowerby, such a s  those  figured 
by Uhlig (1895, fig. 2), Bohm (l  891, PI. I ,  fig. 101, 
Grossouvre (1908, PI. XI, fig. 6-7) and Mikhailov (1951, 
PI. XVII, figs. 81-82; PI. XVIII, fig. 85). I t  seems, however,  
t h a t  t h e  l a t t e r  have a more pronounced change in density of 
ribbing within t h e  las t  half whorl of t h e  body chamber.  Thus, 
t h e  European specimens have relatively sparser ribbing in t h e  
cen t r a l  pa r t  of t he  body chamber ,  and a denser one near the  
aper ture .  Fur thermore ,  some  of t h e m  (cf. Bohm, 1891, PI. I, 
fig. 10) have a more  evolute  phragmocone. These  relatively 
small  d i f ferences  a r e  fur ther  enhanced by the  probable 
exis tence  of sexual dimorphism (see Makowski, 1962, 
Text-fig.  4), s ince  microconchs of d i f ferent ,  but c lear ly  
re la ted  species,  a r e  usually more  difficult  t o  discriminate 
than t h e  corresponding macroconchs.  A more e x a c t  
taxonomic assessment of th is  ma te r i a l  should be made when 
more abundant and be t t e r  preserved mater ia l  becomes 
available. 

Genus Je l e t zky tes  gen nov. 

Type  species: Scaphi tes  nodosus Owen, 1852. 

Derivation of name: After  J.A. Je le tzky,  in recognition of 
his contributions to  paleontology and stratigraphy. 

Diagnosis: Relatively large  scaphitids,  with involute 
phragmocone; body chamber  with shor t  shaf t  extending 
slightly beyond t h e  phragrnocone and weakly recurved hook; 
whorl sect ion remaining depressed throughout t h e  
phragmocone and body chamber ,  or varying f rom depressed t o  
slightly compressed during the  ontogeny; ribs a lmost  s t ra ight  
t o  weakly projected and flexuous; ear l ier  representa t ives  
with stronger and sparser ribbing and bearing prominent 
l a t e ra l  and ventrola tera l  tuberc les  on the  body chamber ;  
younger representa t ives  with relatively finer and denser  
ribbing, and 2-3  rows of l a t e ra l  nodes in t h e  phragmocone, 
which tend to  f a d e  away on t h e  flanks of t h e  body chamber .  
Su tu re  fa i r ly  indented, becoming more  complex f rom older t o  
younger species. 

Comments:  The  type  species  of this new genus was originally 
introduced (Owen, 1852) under t h e  broad gener ic  name  
Scaphi tes  Parkinson. 

Even if Meek (1876) did not modify this gener ic  
assignment besides introducing t h e  name  Discoxaph i t e s ,  h e  
distinguished 3 dif ferent  groups within Scaphites,  i.e. 
Scaphi tes  S. str., S. nodosus, and S. trinodosus with S. t r idens  
Kner. 

Nowak (1911) introduced Acanthoscaphi tes  for t he  two  
las t  species,  Hop loxaph i t e s  for  S. cons t r i c tus  Sowerby and 
Holcoscaphites for S. aequalis Sowerby. This las t  genus, in 
which he placed S. nodosus Owen, was, however, a junior 
object ive  synonym of Scaphi tes  Parkinson. Several years 
l a t e r  Nowak (1916) included t h e  North  American species  in 
Acanthoscaphites.  This ac t ion was la ter  adopted by 
Diener (19161, Reeside  (l 927a), Elias (19331, Coryell  and 
Salmon (1934), Warren (1934), Landes  (in Russell and 
Landes 1940), Brown (1943) and Cobban and Reeside (1952), 
although some  of these  authors were  aware  t h a t  a reapprisal  
of t h e  North American mater ia l  was  needed. 

Subsequently, Acanthoscaphi tes  was res t r ic ted  (see 
Je le tzky,  in Cobban and Reeside,  1952) t o  t h e  group of 
Acanthoscaphi tes  tr idens,  whereas the  "nodosus group" has 
been placed under Hoploscaphites (see  Gill and Cobban, 1966; 
Kauffman, 1977) or  Scaphi tes  (see Stephenson, 1941; 
Donovan, 1953; Je le tzky,  1960, 1962a, 1968, 1970; 
Birkelund, 1965, 1966). 

In f a c t ,  specimens included in Acanthoscaphi tes  
resemble the  "nodosus group" in the  ar rangement  of nodes and 
ribs, although they have a less egressing body chamber  and, 
usually, a ventra l  row of nodes. Fur thermore ,  t h e  su tu re  line 
of Acanthoscaphi tes  seems t o  be more  dent icula ted  than t h a t  
of t he  ear ly  representa t ives  of t he  North American group. In 
f a c t  t h e  "nodosus group" could represent  t he  origin of 
Acanthoscaphi tes  and the  probably re la ted  Rhaeboceras  Meek 
(see below). A probable connecting link between the  "nodosus 
group" and t h e  Acanthoscaphi tes  is  probably represented by 
Rhaeboceras  Meek (see  below). 

As usually understood, t he  "group of Scaphi tes  nodosus" 
has  included t h a t  species  a s  well a s  t h e  "varieties" or  species  
brevis, quadrangularis and plenus Meek, and all North 
American re la ted  species,  i.e. S. crassus  and 
S. dupliconodosus of Coryell  and Salmon, and S. mgosus  
Stephenson. 

Birkelund (1965) considered t h a t  some  species f rom 
Greenland, l ike S. cobbani and S. rosenkrantz i  Birkelund spp. 
a r e  re la ted  t o  some  of the  ear l ier ,  st i l l  undescribed, 
representa t ives  of this group. However, t h e  inclusion in this 
group of H. greenlandicus (Donovan, 19531, H. ikorfa tens is  
and H. ravni Birkelund spp., such a s  postulated by Atabekyan 
and Khakimov (1976, p. 74), does  not  seem appropriate.  As 
pointed ou t  by Birkelund(1965; s e e  also under 
Hoploscaphites), t hese  species belong t o  Hoploscaphites and 
a r e  more  probably re la ted  t o  H. gilli Cobban and 
Je l e t zky  (1965). 

The similarit ies between some  of t h e  l a t e  
representa t ives  of t h e  "nodosus group" and H. const r ic tus  
Sowerby have led on severa l  occasions t o  identification of 
some  representa t ives  of t he  fo rmer  with this l a t t e r ,  or o the r  
re la ted ,  species  (cf. Je le tzky Cobban and Reeside,  1952; 
Je le tzky,  1968). In t h e  same  way the  presence of t h e  
"nodosus group1' outside North America  has  been repeatedly  
mentioned in the  l i t e r a tu re  until qui te  recent ly  
(see Frech,  1915; Nowak, 191 1, 1916; Atabekyan and 
Khakimov, 1976). 

The similarit ies between some probable macroconchs,  
i.e. J. brevis  and some  large  specimens of H. const r ic tus ,  
between the  probable microconchs, i.e. J. quadrangularis, 
S. pungens and some  small  representa t ives  of H. const r ic tus ,  
is  undeniable. However, when most  of t h e  described and 
figured mater ia l  of several species  is  taken in to  consideration 
i t  is possible t o  recognize two  closely re la ted  groups of 
species. One, including H. greenlandicus, H. gilli and 
H. tenuis t r ia tus  is  character ized by a f iner  and more  flexuous 
ornament ,  lack of tuberc les  on the  phragmocone, compressed 
phragmocone and body chamber  whorls and a lmost  nodeless 
macroconch body chambers.  These  f ea tu res  a r e  evidently 
shared by H. constrictus,  t he  type species of Hoploscaphites. 
T h e  o the r  group, i.e. t he  "nodosus group", usually includes 
larger  species,  which a r e  character ized by depressed whorls, 
stronger ornament ,  la tera l  nodes on the  body chamber  and 
mul t i tubercula te  phragmocones (see Je le tzky,  1962a; 
J e l e t zky  and Waage, 1978, p. 1121). 

As partially discussed under the  genus Hoploscaphites 
(see above) t h e r e  a r e  some  European scaphitids,  e.g. 
S. tubercula tus  Giebel,  "Acanthoscaphites praequadrispinosus" 
Blaszkiewicz and A. quadrispinosus Geinitz,  t h a t  bear some  
resemblance, and a r e  probably re la ted ,  t o  the  "nodosus 
group1'. This has  been partially i l lustrated by 



Blaszkiewicz's(1980) monograph on the  Campanian- 
Maastrichtian ammoni tes  of t h e  Vistula River,  Poland. 
There ,  under Acanthoscaphites,  h e  has  included severa l  
species,  t he  oldest  being A.(?) tubercula tus  and t h e  youngest 
A. varians. Some specimens (see A. praequadrispinosus) 
resemble the  representa t ives  of t h e  "nodosus group" in a 
number of fea tures ,  and also lack t h e  ventra l  nodes which 
cha rac te r i ze  Acanthoscaphi tes  Nowak. I t  s eems  the re fo re  
probable t h a t  t he  "nodosus group" was  also present  in Europe 
a t  t he  end of the  Campanian. However,  for  Maastrichtian 
t i m e  i t  was  replaced by a l ineage, i.e. Acanthoscaphites,  
unknown in North America .  Regret tably  the  mater ia l  is 
s c a r c e  and t h e  suture  lines of t h e  Polish specimens have not 
been described or  figured. The re fo re  i t  is  not possible t o  
ar r ive  a t  def in i te  conclusions about  t h e  taxonomic 
significance of those similarit ies.  These  and t h e  existing 
di f ferences  with the  North American species will be 
discussed below. 

As evidenced in Frech 's  (1915, p. 560-1) amalgamat ion 
of this group with S. binodosus Roemer  and a s  pointed ou t  by 
Atabekyan and Khakimov (1976, p. 74) the  "nodosus group" 
has perhaps stronger af f in i t ies  with Scaphi tes  S. s t r .  than with 
Hoploscaphites S. str .  However,  in general,  this genus di f fers  
(cf. Cobban, 1951b) by having a m o r e  recurved and detached 
hook, smaller aper tura l  angle,  absence of nodose and 
multinodose sculpture  in t h e  phragmocone, and a simpler 
suture  line and shell sculpture.  Nevertheless,  i t  appears  t h a t  
t h e  closest  af f in i ty  with Scaphi tes  is found in the  oldest  
described representa t ives  of J e l e t zky tes ,  i.e. J. nodosus and 
J. furnivali. This is  in ag reemen t  with Birkelund's (1965, 
p. 71, 96) r emarks  on t h e  probable evolutionary tendencies  of 
t h e  "nodosus group". Thus, t h e  ear l ies t  representa t ives  o r  
probable ances tors  of this group, e.g. S. cobbani and 
S. rosenkrantzi  Birkelund, have a small  aper tura l  angle, f ew 
ventrola tera l  nodes, and indistinct bullae or thickened ribs a t  
t h e  umbilical wall. 

The GSC collections conta in  mater ia l  f rom t h e  L e a  
Park  Formation in which H. gilli Cobban and Je l e t zky  is  
associated with e x t r e m e  variants,  ( ? )o r  an  undescribed 
species  (see PI. 1, fig. 30) probably transit ional t o  3.  nodosus. 
This form has  more  prominent l a t e ra l  bullae-like tubercles.  
Perhaps  i t  represents  t h e  root of t h e  Je l e t zky tes  lineage. In 
these  specimens a s  well a s  in t h e  ear ly  representa t ives  of 
J e l e t zky tes  (i.e. J. nodosus and J. furnivali) la tera l  and 
ventrola tera l  tuberc les  a r e  res t r ic ted  to  the  las t  par t  of t h e  
phragmocone and body chamber ,  whereas  in la ter  species  (i.e. 
J. cf .  brevis y, J. c f .  crassus  ) t h e  tuberc les  a r e  more  P extensive  on t h e  inner whorls o t h e  phragmocone. S o m e  
species,  i.e. J.  criptonodosus sp. nov. contain additional rows 
of nodes. 

The  suture  a lso  appears  t o  have evolved f rom relatively 
simple t o  more  incised with slender saddles and narrow lobes, 
becoming similar t o  some  of those  found in t h e  
mul t i tubercula te  scaphitids excluded f rom Discoscaphites by 
Je le tzky and Waage (1978; see  Meek, 1876, PI. 36, fig. 28; 
Wright & Arkell e t  al., 1957, fig. 256-2c). 

Thus, t h e  l a t e s t  representa t ives  of t h e  "nodosus group" 
a r e  probably transit ional t o  some  of these  mul t i tubercula te  
scaphitids which bloomed in t h e  s a m e  a r e a  during 
Maastrichtian t ime  (Je le tzky and Waage, 1978, p. 1121). 

The study of the  l a t t e r  species  is underway by 
K.M. Waage and a review of t h e  older scaphitids i s  beyond 
t h e  scope of t h e  present paper. A more  comprehensive 
t r e a t m e n t  of t h e  origin and descendents  of t h e  Bearpaw 
scaphitids which presently a r e  included in Je le tzkytes  awa i t s  
fur ther  study. 

J e l e t zky tes  nodosus (Owen, 1852) 

P l a t e  2, f igures 1-8; Text- f igures  5-6,  7a 

1852 Scaphi tes  (Ammonites?) nodosus (N.S.), Owen, p. 58 1, 
pl. VIII, figs. 4-4a. 

? l 8 5 9  Scaphi tes  nodosus var. Meek, p. 185, pl. 2, figs. 7-8. 
? l 8 8 0  Scaphi tesnodosus  Whitfield, p. 441, pl. 13, fig. 12. 
1885 Scaphi tes  nodosus Owen, Whiteaves, p. 52 (part). 
? l892  Scaphi tes  nodosus Whitfield, p. 261, pl. XLIV, 

figs. 13-14. 
? l896  Scaphi tes  nodosus Ci lber t ,  pl. LXV, fig. 2, ?E 

pl. LXIII, fig. 3. 
? l899  Scaphi tes  nodosus Meek, Logan, p]. XXII, fig. 2, 

pl. XXIII, figs. 1-4, 6-12. 
? 1907 Scaphi tes  nodosus Owen?, Weller, p. 824, pl. CVII, 

figs. 1-2 (reproduction of Whitfield, 1892). 
1917 Scaphi tes  nodosus Owen, Dowling, p. 32, pl. XXXII, 

fig. 3 (reproduction of Owen, 1852). 
1927 Acanthoscaphi tes  nodosus (Owen), Reeside,  p. 32. 
?1933Acan thoscaph i t e s  nodosus Say, Elias, p.320, 

pl. XXXVIII, figs. la -b ,  2, ?3. 
1940 Acanthoscaphi tes  nodosus Owen, Landes in Russell and - 

Landes,  p. 177-8. 
1970 Scaphi tes  nodosus Owen, Je le tzky,  pl. XXVII, 

figs. 7a-b. 

Holotype: By monotypy, t h e  a lmos t  comple te  specimen 
figured by Owen, 1852 on PI. VIII, fig. 4, and he re  refigured 
on P la t e  2, f igures 1-3, f rom "Sage Creek,  t r ibutary  of t h e  
Cheyenne", Gurley coll. (FM No. 6381). 

Diagnosis: J e l e t z k y t e s  of large  s i ze  with body chamber  
extending beyond t h e  phragmocone; whorl sect ion with s t rong 
expansion, depressed throughout,  with sides and venter  
rounded on t h e  phragmocone but becoming f la t tened on t h e  
body chamber ;  surface  of inner whorls of phragmocone 
without tubercles.  L a s t  half whorl of phragmocone and body 
chamber  ornamented with s t rong and sharp  ribs and t w o  rows 
of tubercles,  one  in t h e  ventrola tera l  shoulder and another  in 
t h e  middle of t he  flanks. Suture  r a the r  simple, with 
asymmetrically bifid la tera l  lobe almost a s  deep  a s  t h e  
ventra l  lobe, and approximately two  auxiliary lobes before  
t h e  umbilical margin. 

Material: The  holotype; ?one complete ,  bu t  partially crushed 
specimen (GSC no. 5369/b) and one  a lmost  comple te  
specimen (GSC no. 5369Ia) from Elbow of Saskatchewan 
River (J.  Macoun coll. 1879 figured by Je le tzky,  1970; GSC 
loc. 97990). 

1 GSC 

Text-figure 5. Jeletzkytes nodosus (0 wen), h01 otype 
F M  6381, suture line at D = c .  4 3  mm, H = 21 m m  and 
W = 25 mm (see Plate 2. f ig .  1-31. 



GSC 

Text-figure 6. Jeletzkytes  nodosus (0 wen), suture line of 
specimen GSC no. 5369 at H = 26.4 mm and W = 27.8  mm (see  
Plate 2. f ig .  4-8). 

Description: Shell of relatively large  size,  with length of 
ma tu re  specimens ranging between 7 0  and 103 mm. 

Phragmocone strongly involute (U/D 0.10) with a 
subquadratic whorl sect ion where  W is larger than H 
W = 0 8  1.1 l .  Body chamber  def lec ted,  extending 
slightly beyond the  phragmocone, with a shaf t ,  which is 
relatively shor t  and amounts  t o  0.26-0.28 of t h e  to t a l  length. 
Whorl sect ion subrounded with higher values of W than H and 
becoming more  depressed towards  the  ape r tu re  
(W/H = 1.13- 1.15). The  flanks and venter  a r e  slightly 
f la t tened and the  insufficiently known ape r tu re  angle appears  
to  be large. 

Ornament  is formed by narrow, well marked and sharply 
raised ribs, and two  rows of l a t e ra l  and ventrola tera l  
tuberc les  which a r e  res t r ic ted  t o  the  las t  half whorl of t he  
phragmocone and t h e  body chamber.  

On t h e  las t  whorl of t h e  phragmocone c. 15 ribs cross 
t h e  umbilical shoulder e i the r  in an  a lmos t  s t ra ight  fashion o r  
with a weak backward projection. On t h e  flank they bend 
forward and backward again forming a shallow adapical  
concavi ty  in t h e  middle. Secondary ribs a r e  in tercala ted ,  or 
or ig inate  f rom primaries,  a t  d i f ferent  heights. Wherever 
l a t e ra l  and ventrola tera l  tuberc les  a r e  present,  two  or  t h r e e  
secondaries a r i se  f rom them.  Some  ribs, however, become 
in tercala ted  in the  upper third of t h e  flanks without showing 
a c lear  connection t o  primaries or tubercles.  

Latera l  and ventrola tera l  tuberc les  appear  half a whor! 
before  t h e  end of t h e  phragmocone. A t  f i rs t  they a r e  small  
and weak but  gradually become s t rong and c lavate .  They 
number respectively 4 and 6-7 before  the  beginning of the  
body chamber .  

Density of ribbing increases throughout the  body 
chamber  and t h e  secondaries present in t h e  las t  whorl of t h e  
holotype amount  t o  c. 125. They also become adaperturally 
projected forming a weak adapical  concavity.  In the  middle 
of t h e  flank or  slightly below t h e r e  is  a row of prominent 
nodes where  ribs f rom t h e  upper and lower pa r t  of t h e  flank 
a r e  usually bundled together.  On t h e  ventrola tera l  margin 
t h e r e  a r e  clavi,  which can  be  a s  large  a s  or  larger  than t h e  
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Text-f igwe 7 .  a )  Jele tzkytes  nodosus (0 wen), h01 otype 
F M  6381, cross section (see  Plate 2 ,  f ig .  1-3); b) J .  a f f .  
nodosus (Owen), cross section of specimen U A  748 (see  
Plate 3, f ig. 2-61: c )  J .  furnivali sp.  nov.. cross section of 
holotype, GSC no. 67093 ( see  Plate 4, f ig .  7 -9 ) .  Body 
chambers stippled; X O .  50. 

l a t e ra l  nodes. The  tuberc le  s i ze  increases steadily t o  t h e  
middle of t h e  body chamber.  From the re  onwards t h e  s ize  of 
t he  l a t e ra l  nodes remains  a lmost  constant  while t h a t  of t h e  
ventrola tera l  clavi decreases.  

The ape r tu re  is unknown. The suture  (text-figs.  5-6) i s  
ra ther  simple but incised. T h e  la tera l  lobe is asymmetr ica l ly  
bifid and almost as deep  a s  the  ventra l  lobe. The f i r s t  
auxiliary lobe is trifid. The f i rs t  la tera l  saddle is wide and a 
deep incision divides i t  asymmetrically;  two  asymmetr ica l ly  
bifid auxiliary lobes a r e  present  above the  umbilical margin. 

Comments:  3. nodosus (Owen) is a poorly known species,  
which has been frequently mentioned in t h e  l i tera ture  but 
rarely figured or  described. It was originally based on a 
single specimen found a t  Sage  Creek, S. Dakota. This 
specimen was  only figured in i t s  l a t e ra l  view (Owen, 1852, 
PI. VIII, fig. 4), and thought t o  be  lost  (cf. Stephenson, 1941, 
p. 426). I t  is  photographically figured he re  for  t h e  f i r s t  t ime.  

T h e  morphological variation of this species  remains  
unknown t o  t h e  wri ter  due t o  t h e  unavailability of topotype 
material .  S o m e  specimens  found in t h e  Bearpaw Format ion 
of Canada seem t o  be  closely re la ted  t o  th is  species,  but  
their  number and preservation a r e  not  enough t o  adequate ly  
assess the  taxonomic significance of the  d i f ferences  they  
exhibit  with respect  t o  the  holotype of th is  species. A 
similar si tuation exis ts  with regard t o  t h e  taxonomic s t a tus  
of published mater ia l ,  mainly f rom United S ta t e s ,  which has  
been ascribed t o  J. nodosus or t o  closely re la ted  species.  

In spi te  of a l l  these  shortcomings i t  seems useful t o  
a t t e m p t  some  comparisons. 

The specimen f rom the  South Branch of t h e  
Saskatchewan River,  tenta t ively  considered by Meek (1859) 
as a var ie ty  of th is  species i s  lost. From the  reproductions 
(PI. 2, figs. 7-S), however,  i t  s eems  t o  have  finer ribbing and 
lack l a t e ra l  nodes on t h e  body chamber.  In these  fea tures ,  
therefore ,  i t  appears  t o  be  c loser  t o  3. brevis P 

Of t h e  t w o  specimens  included by Whitfield (1880, 1892) 
in this species,  t h e  f i r s t  one  (Whitfield, 1880, PI. XIII, fig. 12, 
USNM 122841, which comes  f rom the  Black Hills of Dakota,  
d i f fers  f rom t h e  holotype in t h e  more  compressed whorl 
section, t h e  less conspicuous l a t e ra l  tubercles,  which a r e  also 



closer t o  t h e  umbilical margin, and t h e  exis tence  of 
ventrola tera l  tuberc les  a t  an  ear l ier  s t age  of t h e  
phragmocone. This specimen is in f a c t  i n t e rmed ia t e  t o  
J. brevis (Meek) and 3. quadrangularis (Meek) in whorl 
thickness, number of secondaries and prominence, d is tance  t o  
t h e  umbilical margin of t h e  l a t e ra l  row of tubercles,  and 
length of t h e  shaf t .  

The other  specimen included with the  species  by 
Whitfield (1892, PI. 44, figs. 13-14; cf .  Weller, 1907) comes  
f rom New Je r sey  and is t oo  poorly preserved t o  identify 
accurately.  T h e  l a t e ra l  nodes, however, a r e  smaller than 
those found in J. nodosus, and i t s  inclusion in this species  has  
already been discounted by Reeside  (1962, p. 126). 

Of the  mater ia l  mentioned, but not figured, by 
Whiteaves (1885, p. 52) one of t h e  specimens (i.e. t h a t  found 
by J. Macoun in 1879 at t h e  Elbow of t h e  South 
Saskatchewan),  even if crushed, is  similar t o  t h e  holotype in 
ornament  and whorl section, but  d i f fers  in t h a t  i t  appears  t o  
have ventrola tera l  nodes a t  an  ear l ier  stage.  Also t h e  sha f t  
s eems  t o  b e  larger  and t h e  aper tura l  angle  smaller.  However,  
t hese  d i f ferences  could in pa r t  be  due  t o  deformation. T h e  
specimen found by R.G. McConnell in 1882, a t  t h e  South 
Saskatchewan, opposite the  mouth of the  Swif t  Cur ren t  
Creek,  and he re  figured on P la t e  3, f igure 1, ag rees  in s ize ,  
number and position of t h e  l a t e ra l  tubercles,  but i t  has  a 
sparser ribbing, a compressed whorl sect ion and t h e  tuberc les  
also seem t o  be present a t  ear l ier  growth stages.  

Of t h e  two specimens figured by Gilbert  (1896), coming 
f rom t h e  "Tepee Zone of t h e  P ie r r e  shale", only t h a t  of 
P l a t e  LXV, figure 2 (USNM 28363) has  some  resemblance t o  
J. nodosus (Owen), although i t  i s  slightly larger  than t h e  
holotype, more  compressed, and has a shor ter  shaf t .  
Fur thermore ,  i t s  aper tura l  angle (121°) is probably smaller,  
t h e  bundles of ribs centered in t h e  la tera l  tuberc les  form 
elongated swellings, and t h e  ventrola tera l  nodes seem t o  
extend t o  t h e  inner whorls. What is  visible of t h e  
phragmocone of this specimen bears some  resemblance t o  t h e  
holotype of Scaphi tes  rees idei  Wade (1926, PI. 61, fig. 3-6, 
USNM 73112) f rom t h e  Coon Creek Tongue of t h e  Ripley 
Formation, Tennessee. 

Gilbert 's  smaller specimen (Gilbert, 1896, PI. LXIII, 
fig. 3), is a microconch whose specific s t a tus  canno t  be  
clarified here.  

The  specimen reproduced graphically by Logan (1899, 
PI. XXII, fig. 2) under S .  nodosus Owen has  a g r e a t e r  number 
of secondaries and ventrola tera l  nodes than t h e  holotype of 
t h e  species.  The  inner row of tuberc les  is  also closer t o  t h e  
umbilical margin. In f a c t ,  this specimen could belong in 
J. brevis  or  J. plenus. Under t h e  only ca ta logue number 
mentioned by Logan (1899, p. 210, No. 3653) t h e  Field 
Museum has  two specimens which clearly belong t o  t h e  
latter-mentioned species.  

Several  f r agmen t s  f rom the  Upper Weskan and Lake 
Creek  Members of t h e  P ie r r e  Shale  of Wallace County,  
Kansas, ascribed t o  th is  species  by Elias (1933, PI. XXXVIII, 
fig. 1-3) may belong there .  

Thus f a r ,  sexual dimorphism, apparent  in o ther  
scaphitids,  canno t  b e  found within this species  (see 
Cobban, 1969). The  holotype is  a relatively large  specimen, 
which may be  a macroconch, but  i t  lacks  t h e  c l ea r  umbilical 
swelling found in most macroconchs of this group (see below). 
Here  t h e  shaft 's  umbilical margin is character is t ica l ly  evenly 
curved. Nevertheless,  t h e  small  specimen (see  PI. 2, 
figs. 4-81, a probable microconch, appears  t o  have an  
umbilical margin with a more  even cu rva tu re  throughout t h e  
body chamber.  

The di f ferences  between J.  nodosus and J. brevis and 
J. plenus Meek spp. appear  t o  be  fairly obvious. J. nodosus is 
character ized by i t s  curved umbilical margin and sparser 
ribbing and t h e  consis tent  presence of cen t ro -  and 
ventrola tera l  rows of tubercles.  The other  two  species have 
more  numerous tuberc les  and secondaries,  which tend t o  f a d e  
away on t h e  f lanks  of t h e  body chamber .  Their l a t e ra l  nodes 
a r e  relatively smal ler  and closer t o  t h e  umbilical margin and 
almost absent  on t h e  body chamber  of ext remely gibbous 
specimens. Fur thermore ,  their  tuberc les  a r e  present in t h e  
inner whorls of t he  phragmocone. Additionally, these  las t  
two  species  c lear ly  exhibit  sexual dimorphism, the  
macroconchs having swelling body chambers  and microconchs 
compressed whorl sect ions  and la tera l  rows of nodes on t h e  
umbilical margin. Such morphological d i f ferences  occur  over  
slightly d i f ferent  s t ra t igraphic  ranges, e.g. J. nodosus appears  
below the  f i r s t  record of t h e  o the r  species  (cf. Landes,  
Rossell and Landes, 1940, p. 187; Gill and Cobban, 1966; 
Je le tzky,  1968). 

Another c lose  re la t ive  of J. nodosus is J. rugosus 
(Stephenson, 1941, p. 425, PI. 89, figs. 15-18, LJSNM 77305) 
f rom the  Nacatoch Sand of t h e  Navarro  Group of Texas. 
However, t h e  only figured specimen of th is  species  d i f fers  in 
having a shorter shaf t ,  coarser  ornament ,  slightly larger s i ze  
d i f ference  between ventrola tera l  and la tera l  tubercles,  more  
internally s i tuated la tera l  tuberc les  and presence of nodes a t  
ear l ier  stages.  

The speci f ic  ident i ty  of J .nodosus  (Owen) and t h e  
European early Campanian Scaphi tes  binodosus Roemer  (184 1, 
p. 90, PI. 13, fig. 6; cf. Schltiter, 1872, PI. 24, figs. 4-6) 
proposed by F rech  (1915, p. 560) is unacceptable.  As already 
noted by Nowak (19161, t h e  l a t t e r  species  has  s t rong bullae- 
like ribs on t h e  flanks, which connect  t h e  inner and o u t e r  
tuberc le  rows, and also has a smaller aper tura l  angle. 

The J. nodosus group appears  t o  have close af f in i t ies  
with t h e  European mater ia l  usually described under 
"Scaphites compressus Roemer"  (1841, p. 90, PI. XV, 
fig. I ,  = Scaphites tubercula tus  Giebel, 1849, p. 201, a s  was  
already suggested by Meek (1876). However, due  t o  the  poor 
knowledge of both species and t h e  nomenclatural  problems 
surrounding S. tubercula tus  (see  Birkelund, 1965) this 
relationship remains  obscure. 

As pointed out  by Schmid and Ernst  (1975, p. 336), 
Roemer's original f igure is, according t o  F rech  (1915, p. 567; 
s e e  explanation to  fig. 14), a reconstruction based on t w o  
di f ferent  specimens. Thus, t h e  f ea tu res  exhibited by t h a t  
species show i t  t o  d i f f e r  f rom J -nodosus  in i t s  m o r e  
compressed whorl section, longer shaf t ,  denser and f iner  
ribbing on the  body chamber ,  la tera l  row of tuberc les  closer 
t o  the  umbilical shoulder, smaller and more  numerous 
tuberc les  on t h e  body chamber ,  and smaller aper tura l  angle. 
These  di f ferences  a r e  a lso  shown by t h e  specimen figured by 
Frech (191 5, p. 567, fig. 14) and Blaszkiewicz (1980, PI. 16, 
fig. 1-3,5,8; PI. 19, fig. 1,4-5; PI. 20, fig. 4-5). As pointed 
out  by Schmid and Ernst  (1975, p. 336), and contrary  t o  
Birkelund's (1965, p. 102) s t a t emen t ,  this specimen is  not a 
reproduction of Roemer ' s  original, but a similar 
reconstruction based on t w o  di f ferent  specimens  f rom t h a t  
author 's  collection. The re  is, however, a s  indicated by 
Schmid and Ernst (19751, a striking di f ference  with respect  t o  
Roemer's figure, i.e. in Frech's reconstruction t h e  two  rows 
of tuberc les  a r e  res t r ic ted  t o  t h e  sha f t  and hook and seem t o  
be absent  f rom t h e  phragmocone. The  res t r ic t ion of 
tuberc les  to  t h e  body chamber  is corroborated by the  only 
specimen figured by Schmid and Ernst  (1975, PI. 3, fig. I )  and 
t h a t  of Mikhailov (1951, PI. XVI, figs. 74-75). These  d a t a  
appear  t o  conf l ic t  with Birkelund's (1965, p. 167) and 
Blaszkiewicz's (1980, p. 38) conceptions of S. tubercula tus  
(see also P l a t e  4, f igures 5,6). 



Geini tz  (1849-50, PI. VII, fig. 2; PI. VIII, fig. 2), 
Nowak (1911, PI. XXXIII, fig. 281, Mikhailov (1951, PI. 19, 
fig. 93) and Blaszkiewicz (1980, PI. 22, fig. l - 10) have 
assigned t o  Acanthoscaphi tes  quadrispinosus (Geinitz) some  
variants of A. t r idens  usually character ized by t h e  absence of 
ventra l  nodes. Because of t h e  presence of only two rows of 
nodes this Maastrichtian species resembles J. nodosus (Owen) 
(see  Lopuski, l 91  1, p. 122; Nowak, l91  1, p. 577; 1916, 
p. 59,62,63). However,  a s  i t  happens in all t rue  
Acanthoscaphites,  t h e  egression of t h e  body chamber  is 
smaller.  This resul ts  in i t s  remaining in c o n t a c t  with the  
preceding whorl. Fu r the rmore  t h e  ornament  is stronger,  
sparser and more  irregular and t h e  ventrola tera l  tubercles 
become progressively more  prominent towards  t h e  aper ture .  
J. nodosus exhibits t h e  c loses t  af f in i t ies  t o  t h e  l a t e  
Campanian ma te r i a l  f rom Poland described under 
Acanthoscaphi tes  praequadrispinosus Blaszkiewicz (1980, 
p. 38, PI. 19, fig. 2-3, 6-8; PI. 20, fig. 1-3, 6-8; PI. 21, 
fig. 1-6). This las t  species, however,  appears  t o  differ in i t s  
larger size,  more  compressed whorl sect ion,  smaller aper tura l  
angle,  less flexuous ribs and presence of l a t e ra l  tuberc les  
closer t o  t h e  umbilical margin. 

Dimensions (in mm): 

L D U  h W I 

I. Holotype, 
F . M .  6381 103 .2  5 9 . 7  5 . 5 ( 0 . 0 9 )  3 7 . 0 ( 0 . 6 2 )  4 0 . 0 ( 0 . 6 7 )  27 

2. CSC 5369 79 47 4 . 2 ( 0 . 0 9 )  2 0 . 6 ( 0 . 6 3 )  3 3 . 0 ( 0 . 7 0 )  22 

IIL H W  wlh WlH A P S  In Ex  

1 . F . M . 6 3 8 1  0 . 2 6 4 3 . 7  4 9 . 5  1 . 0 8  1 . 1 3  - 22 125 8  16 

2. C S C 5 3 6 9  0 . 2 8 3 4 . 2  3 9 . 3  1 . 1 1  1 . 1 5  - - 80 7  9  

Je l e t zky tes  af f .  nodosus (Owen, 1852) 

P l a t e  3, f igures 2-6; P l a t e  4, f igures 1-2, Text- f igure  7 b  

res t r ic ted  t o  t h e  las t  half whorl. The re  a r e  c. 12-16 la tera l  
and c. 17-18 ventrola tera l  tuberc les  on t h e  las t  whorl. 
Initially they a r e  small  and weak, but  thei r  s i ze  increases 
steadily t o  t h e  middle of t h e  body chamber ,  f rom where  i t  
t ape r s  towards t h e  aper ture .  The  ventrola tera l  tuberc les  
become spinose and c lavate ,  and a r e  usually larger  than those  
on the  flanks. 

The ape r tu re  is  weakly const r ic ted  and has an  angle  of 
c .  135". 

The suture  is  incised with a narrow asymmet r i c  la tera l  
lobe, a s  deep  a s  t h e  ventral  lobe, and a narrow and elongated 
f i rs t  l a t e ra l  saddle.  

Comments:  The specimens described herein a r e  ra ther  
similar t o  the  holotype of J. nodosus (Owen), but d i f fer  in t h e  
re la t ively  smaller and more  numerous l a t e ra l  tubercles,  
which a r e  a lso  variable in size,  presence of tuberc les  a t  an  
ear l ier  growth s tage ,  an  apparently slower expansion of t h e  
whorl, sharper and less flexuous ribs, and lesser de t achmen t  
of  t h e  body chamber .  I t  is  difficult ,  however,  t o  assess t h e  
taxonomic significance of these  differences,  a s  t h e r e  is  no 
informat ion about  t h e  s t ra t igraphic  position of these  
specimens, and as t h e  range of morphologic variation of 
J. nodosus remains  unknown. 

Dimensions (in mm): 

L  D U h W 

1 .  U . A .  7 4 8  1 1 0 . 7  6 8 . 4  4 . 6 ( 0 . 0 7 )  4 2 . 5 ( 0 . 6 2 )  4 5 . 3 ( 0 . 6 6 )  

2. U . A .  
03944 101 c . 6 0  1 0 . 4 ( 0 . 1 7 )  3 5 . 2 ( 0 . 5 9 )  3 9 . 8 ( 0 . 6 6 )  

l  IIL H  W  wlh WIH A P S In Ex 

l . U . A . 7 4 8  25 0 . 2 3  4 2 . 8  5 4 . 8  1 . 0 7  1 . 2 8  135 23 l l O l 2  17 

2. U . A .  
03944 2 6 . 8  0 . 2 7  - - 1 . 1 3  - - - 100 16 18 

Je l e t zky tes  cf.  nodosus (Owen, 1852) 

P l a t e  3, figure 1 

Material: One complete  ma tu re  specimen f rom ?north s ide  1885 Scaphites nodosus Owen, Whiteaves, p. 52 (in part). 
o f k  River,  near  Groton, Tp. 3, Rge. 10, W4th 
(Coll. J.A. Allen, U.A. 748); one  incomplete specimen with Material: O n e  incomplete  and partially d is tor ted  specimen 
crushed end of body chamber  f rom an  unknown locali ty in (GSCno. 5367) f rom South Saskatchewan River,  opposite . . .  
Alberta (U.A. 03944j. mouth of Swif t  Cur ren t  Creek,  Saskatchewan (coll. 

Description: Shell relatively large,  with a length of 
100-1 10 mm. 

Phragmocone involute (U/D = 0.07-0.171, with a 
subrounded whorl sect ion where  W is larger  than H (w/h = 
1.07-1.13). Body chamber  def lec ted,  extending slightly 
beyond t h e  phragmocone, with a shaf t  relatively shor t  
amounting t o  0.23-0.27 mm of the  to t a l  length. Whorl 
sect ion subrounded with higher values of W than H, becoming 
more  depressed towards  t h e  ape r tu re  (W/H = 1.28 mm). 

Ornament  i s  formed by well  marked ribs and t w o  rows 
of l a t e ra l  and ventrola tera l  tuberc les  which a r e  present,  a t  
least ,  on  t h e  las t  phragmocone whorl and t h e  body chamber.  
On t h e  las t  phragrnocone whorl c. 13 ribs cross t h e  umbilical 
shoulder. They bend forward and backwards again on t h e  
flank forming a shallow adapical concavity.  Secondary ribs 
or ig inate  f rom t h e  tubercles,  or  become in tercala ted  in t h e  
upper th i rd  of t h e  flanks. On t h e  las t  whorl 100-110 
secondaries cross  t h e  venter  and form an  adapical  concavity. 

Tubercles a r e  already present on t h e  las t  whorl of t h e  
phragmocone. On t h e  ventrola tera l  margin they seem even  
t o  appear  a t  ear l ier  s tages ,  while on t h e  flanks they a r e  

R.G. McConnell, 1882, GSC loc. 97991). 

Description: Shell  of relatively l a rge  size,  with a t o t a l  length 
of c .  I I I mm. The end of t h e  body chamber  and most  of t h e  
phragmocone a r e  missing. 

Body chamber  def lec ted,  extending slightly beyond t h e  
phragmocone, with a relatively shor t  sha f t  amounting t o  
c .  0.2 of t he  to t a l  shell 's length.  Whorl sect ion compressed, 
partly due to  crushing, with higher values of H than W 
(W/H = 0.63 mm). The flanks and venter a r e  f la t tened.  

The  ornament  consists of narrow, sharp  ribs and t w o  
rows of tubercles.  The ribs, which a r e  half a s  wide a s  t h e  
interspaces,  a r e  a lmost  radial  on the  flanks and weakly 
flexuous. 'They become prorsiradiate on the  upper pa r t  of t h e  
flanks and cross t h e  venter  with a slight forward projection. 
Secondary ribs a r e  in tercala ted  a t  d i f ferent  heights or a r e  
born f rom t h e  l a t e ra l  and ventrola tera l  tubercles.  The re  a r e  
about  94-95 secondaries on t h e  l a s t  whorl. 

Tubercles  a r e  a l ready present a t  l ea s t  on t h e  las t  half 
whorl of t h e  phragmocone. There  a r e  c. 10 l a t e ra l  and c. 21 
ventrola tera l  tuberc les  on t h e  las t  whorl. They increase  in 



s i ze  towards  t h e  middle of t h e  sha f t  f rom which point t h e  
vent ro la tera l  tuberc les  dec rease  in size. T h e  larges t  
vent ro la tera l  tuberc les  become  c l ava t e  and a r e  larger than 
those  on t h e  flanks. 

The  ape r tu re  and su tu re  line a r e  not preserved. 

Comments :  This specimen resembles  t h e  holotype of 
J. nodosus (Owen) in number and position of tuberc les ,  but 
d i f fers  in i t s  compression,  sparser  and sharper  ribs and t h e  
appa ren t  presence of tuberc les  a t  ear l ie r  growth s tages .  In 
t h e  compressed whorl sec t ion  th is  specimen is closer t o  
"Acanthoscaphites" praequadrispinosus Blaszkiewicz (1980), 
but i t  appears  t o  d i f fer  in t h e  more  flexuous and sparser  
ribbing, and in t h e  position of t h e  l a t e r a l  tubercles.  

Jeletzkytes furnivali sp.  nov. ? d 
P l a t e  4, f igures  3-4, 7-9, Text-figures 7c ,  8 

Holotype: T h e  comple t e  specimen figured on P l a t e  4, 
f igures  7-9 (GSC 67093), f rom 183.0 m (600 f t )  below top  of 
Bearpaw Format ion a t  Cypress  Hills, 114 Sec.  5, Tp. 10, 
Rge. 28, W3rd, Saskatchewan (Coll. G.M. Furnival,  1941; GSC 
loc. 16316). 

Derivation of name: The  species  is named for  G.M. Furnival,  
who made  extens ive  col lec t ions  and studied t h e  s t ra t igraphy 
of t h e  Cypress Hills a r ea .  

Diagnosis: Medium-sized shell, with body chamber  extending 
slightly beyond t h e  phragmocone; whorl sec t ion  compressed,  
subrounded t o  subrectangular throughout;  ape r tu ra l  angle  
c .  107"; ribbing flexuous becoming coa r se r  and sparser  f rom 
t h e  phragmocone t o  t h e  body chamber ;  approximate ly  e leven 
smal l  tuberc les  on t h e  l a s t  half whorl of t h e  phragmocone 
becoming larger and c l ava t e  on t h e  middle of t h e  body 
chamber  and then decreas ing in s i ze  towards  t h e  aper ture .  
Rela t ive ly  smal l  bullae, which develop in to  nodes, on t h e  
lower third of t h e  flank. They form e longate  swellings with 
t h e  ribs branching f rom thei r  tops. Su tu re  re la t ive ly  
complex, with asymmetr ica l ly  tr if id l a t e r a l  lobe deeper  than 
t h e  vent ra l  lobe. 

Material:  The holotype (GSC 67093); and one  phragmocone 
( G S C 0 9 4 )  f rom almost  t h e  s a m e  locali ty and level a t  
Cypress Hills 114 Sec. 7, Tp. 10, Rge. 28, W3rd, Saskatchewan 
(Coll. G.M. Furnival; GSC loc. 16330). 

c. GSC 

Text-figure 8. Jeletzkytes f urnivnli sp. nov., suture line of 
holotype, GSC no. 67093, at H = 24.4 mm and W = 21.5 m m  
(see Plate 4, f ig .  7-91, 

On t h e  body chamber  t h e  ribs a r e  sha rp  and flexuous,  
and a l a t e r a l  row of nodes develops besides t h e  ven t ro l a t e r a l  
ones.  The  position of t h e  l a t e r a l  nodes var ies  be tween t h e  
outer  pa r t  of t h e  lower third of t h e  flank in t h e  middle of t h e  
sha f t  and a lmost  t he  umbilical  margin near  t h e  aper ture .  
They begin a s  thickenings of t h e  ribs, i.e. bullae, and increase  
progressively in s i ze  t o  become  rounded nodes a t  t h e  end of 
t h e  body chamber .  T h e  vent ro la tera l  tuberc les  a r e  la rger  and 
also increase  in s i ze  reaching a maximum in t h e  middle of t h e  
sha f t  where  they become c l ava t e ;  f rom t h e r e  onwards they 
become progressively smaller.  

There a r e  c .  8 la tera l  and c .  11 vent ro la tera l  tuberc les  
on t h e  body chamber .  One or t w o  of eve ry  four of t h e  
prors i radia te  primary ribs merge  in t h e  l a t e r a l  tuberc les  or 
bullae, f rom which t w o  t o  four secondar ies  emana te .  These  
rib bundles fo rm conspicuous swellings on t h e  lower par t  of 
t h e  flanks. Fur ther  divisions can  occur  in t h e  middle and 
upper par t  of t h e  flank, where  all  ribs bend backwards 
forming adapically concave arches .  About 3 of t hese  ribs 
merge  in t h e  vent ro la tera l  tubercles,  ou t  of t h e  vent ra l  side 
of which or ig inate ,  in turn,  four ribs each.  All ribs, which 
count  about  73, cross t h e  venter  of t h e  body chamber  forming 

Description: T h e  holotype is c .  82.9 m m  in length.  a shallow adapica l  a rch .  

Phragmocone involute (U/D = 0.10) with a rounded The su tu re  ( text - f ig .  8) is re la t ive ly  complex. The f i r s t  

subrectangular  whorl sec t ion  where  h is la rger  than W 
l a t e r a l  lobe is asymmetr ica l ly  tr if id and deeper  than t h e  
vent ra l  lobe. The second l a t e r a l  lobe is asymmetr ica l ly  bifid ( ~ 1 ~  = 0.79)- The chamber extends 'lightly the  and not a s  deep a s  the ventral  lobe. The lateral saddles are phragmocone, and has  a re la t ive ly  shor t  s h a f t  which amounts  very strongly incised. The f i r s t  l a t e r a l  saddle  is  ra ther  wide t o  c.  0.25 of t h e  to ta l  length. T h e  whorl sec t ion  remains  and divided into two main branches, with the ventral branch 

subrectangular with higher Of H than but i t  
being larger than t h e  dorsal .  The second la tera l  saddle  is 

becomes less compressed towards t h e  a p e r t u r e  (W/H = 0.85). deeply incised and divided into three main branches. Two 
The are and parallel and the venter is (? three)  asymmetr ica l ly  tr if id and oblique auxil iary lobes a r e  broadly curved near  t h e  ape r tu re  but somewhat  f la t tened present above the umbilical margin. 
within t h e  shaf t .  The  umbilical wall has no swelling and is  
curved a lmost  t o  t h e  aper ture .  T h e  ape r tu ra l  angle is  Comments :  Jeletzkytesfurnivali sp. nov. is  closely re la ted  t o  
c .  107". J. nodosus (Owen) and J. brevis (Meek). F rom t h e  f i rs t  i t  

d i f fers  in having a compressed whorl sec t ion  and m o r e  
The last of the phragmocone has l 7  primaries' f lexuous ribs throughout t h e  ontogeny. I t  also has a more  

which a r e  branching a t  d i f ferent  heights. Near  t h e  umbilical  densely ribbed phragmocone while on the body chamber the 
margin are prorsiradiate, but bend backwards in  the ribbing becomes relatively sharper and sparser. The lateral  

part of the as they reach the nodes and bullae a r e  re la t ive ly  c loser  t o  t h e  umbilical  margin 
venter .  On t h e  vent ro la tera l  margin t h e r e  is  a row of smal l  while the apertural is smaller, The suture line has a 

c. l 1  in the last f rom which two more deeply and complexly denticulated, asymmetrical]y 
ribs are born' There are 55 straight t r i f id  lateral lobe which is much deeper than the ventral  lobe. 

ribs on t h e  ven te r  of t h e  l a s t  half whorl of t h e  phragmocone. 
In t h e  middle of t h e  flank 2 or 3 ribs also h a v e a  barely J. brevis (Meek) has  a more  compressed whorl sec t ion ,  
visible node-like thickening. body chamber  with finer and denser ribbing and less 

conspicuous and numerous l a t e r a l  nodes, and a la rger  number 
of vent ro la tera l  tubercles.  T h e  ape r tu ra l  angle  is a lso  larger.  



A complete  phragmocone with a beginning of t h e  body 
chamber  preserved (GSC 67094) is  f rom almost  t he  same  
locali ty and probably f rom the  s a m e  level a s  t h e  holotype. It 
is  he re  tenta t ively  included in J. furnivali. I t  resembles t h e  
holotype in t h e  compressed whorl section, number and type  of 
ribs and t h e  ventrola tera l  nodes. I t  a lso  has  small  nodes in 
t h e  ou te r  pa r t  of t h e  lower third of t h e  flank at t h e  end of 
t h e  phragmocone, which in t h e  f r agmen t  of t h e  body chamber  
seem to  be coincident with bullae-like swellings. The 
ventrola tera l  nodes also become stronger a t  t h e  beginning of 
t h e  body chamber .  This specimen, however, d i f fers  in being 
more  compressed (W/H = 0.62- vs. 0.791, involute (U/D = 0.07 
vs. 0.10) and in having slightly coarser  ribs. Although t h e  
l a t e ra l  lobe is deeper  than  t h e  ventra l  one, t h e  su tu re  l ine 
contains oblique and r e t r ac t ed  auxiliaries. This specimen 
also bears some  resemblance to  "Scaphites reesidei 
Wade" (1926, p. 183, PI. 61, fig. 3-61, although i t  has more  
flexuous ribs and seems  t o  be  m o r e  compressed. T h e  su tu re  
line also is simpler in Wade's specimen, with a wider f i rs t  
l a t e ra l  saddle  and a l a t e ra l  lobe which is as deep  a s  t h e  
ventra l  one. In f a c t ,  Wade's species strongly resembles t h e  
phragmocone of t h e  specimen from t h e  Hygiene Sandstone of 
Colorado included by Gilbert  (1896, PI. 65, fig. 2) in 
J. nodosus (Owen) which di f fers  f rom J. nodosus and seems  t o  
bear  a g rea te r  resemblance t o  J. furnivali  sp. nov. The 
number and density of ribbing is, however,  smaller in 
J. fumivali ,  which also has  relatively s t ronger  and less  
numerous ventrola tera l  nodes. This species  resembles  
"Acanthoscaphites" praequadrispinosus Blaszkiewicz (1980, 
s e e  PI. 20, fig. 7) in compression, aper tura l  angle,  egression 
of t h e  body chamber  and t h e  two  rows of tubercles.  I t  d i f fers  
in t h e  more  flexuous ribbing and t h e  presence of rib bundle- 
l ike  swellings on t h e  lower pa r t  of t h e  flanks. 

Dimensions (in mm): 

L D U h W 

Holotype, 

l. GSC 67093 82.5 51.3 5.0(0.10) 29.5(0.58) 23.4(0.46) 

2. CSC 67094 - 58.5 4.2(0.07) 36.3(0.62) 22.5(0.38) 

1 11L H W wlh WIH A P S In Ex 

1. CSC67093 21 0.25 39.7 33.7 0.79 0.85 107' 25 110 8 21 

2. CSC 67094 - - . 0.62 . - - - - - 

Je l e t zky tes  c f .  c rassus  (Coryell and Salmon, 1934) 

P l a t e  7, figures 3-5; P l a t e  8, f igures 1-6; 
P l a t e  9, f igures 3-4; P l a t e  22, f igures  2-4; 

Text-figures 9- 12, 13b-c 

? l885  Scaphi tes  subglobosus (n.sp.), Whiteaves, p. 52, PI. 8, 
figs. 2-2a (non PI. 7,  fig. 3; PI. 8 ,  figs. I - l a ) .  

? 1917 Scaphi tes  subglobosus Whiteaves, Dowling, p. 32, 
PI. XXXI, figs. 2-2a (reprint of Whiteaves, 1885, PI. 8, 
figs. 2-2a) (non PI. 31, fig. I - la) .  

? l 9 3 3  Scaphi tes  =us Meek, Elias, p.314, PI. XXXVI, 
figs. 1-2; PI. XXXVII, fig. 1; PI. XXXIX, fig. 1; PI. XL, 
figs. 3-6). 

? l 9 3 4  Acanthoscaphi tes  nodosus crassus,  new var ie ty ,  Coryell  
and Salmon, p. 15, figs. 10- 1 1. 

? 1934 Acanthoscaphi tes  duplico-nodosus, new species,  
Coryell  and Salmon, p. 17, figs. 12- 13. 

Material: The phragmocone figured by Whiteaves (1885, 
PI. 8, figs. 2-2a) under "Scaphites subglobosus", and one  
unfigured inner whorl (GSC no. 5339a,c), f rom Old Wives 
Creek, Tp. 10, Rge. I I, W3rd, Saskatchewan (Coll. 
R.G. McConnell, 1884, GSC loc. 97992); one comple te  

phragmocone with t h e  f inal  pa r t  of t h e  body chamber  
(GSC 67095), f rom 150' above Bentoni te  No. 8 in t h e  
Manyberries section, Cypress  Hills, Alber ta  
(Coll .R.W.Landes; GSC loc.19429); one comple te  
phragmocone with the  final par t  of the  body chamber  
(GSC 670961, f rom Belanger Member,  Cypress Hills, N E  
Sec. 16, Tp. 3, Rge. 25, W3rd, Saskatchewan 
(Coll. G.M. Furnival, 1940; GSC loc. 10407). 

Description: A t  about  30 m m  of d i ame te r  t h e  phragrnocone 
is involute (U/D = 0.16-0.18) and globose with a depressed 
whorl section (w/h = c. 1.22). The umbilical wall is  high and 
s t e e p  with a rounded umbilical margin. The  flanks a r e  a lmost  
regularly convex and gradually pass in to  a widely rounded 
venter.  Pr imary ribs, c. 9 per half whorl, c ros s  t h e  umbilical  
margin and flanks with a sl ight forward projection. They a r e  
sharp  and twice  a s  narrow a s  t h e  in terspaces  separa t ing 
them. Secondary ribs become in tercala ted  on t h e  middle and 
upper par t  of t he  flanks and a l l  ribs cross  the  venter ,  where  
they number c. 27 per half whorl, forming a shallow 
adapically concave bow. Smal l  nodes a r e  present  on eve ry  
2nd or  3rd r ib  on t h e  lower third and ventrola tera l  shoulder of 
t h e  flank. 

Up to  t h e  end of the  phragmocone (c. 63-78 mm of 
d iameter)  t h e  umbilical d iameter  becomes smaller 
(U/D = 0.10-0.13) and the  whorl sect ion slightly more  
depressed (w/h = 1.23-1.35). Ribbing is  relatively finer and 
denser,  a s  well a s  more  flexuous. The  to t a l  number of 
primaries and secondar ies  amounts  t o  c. 18-20 and c. 60 per  
whorl. The ventrola tera l  nodes, c. 10-12 per half whorl, 
exhibit  a s teady increase in size,  while the  la tera l  ones 
remain relatively smaller.  

Length of ma tu re  specimens  appears  t o  range between 
c. 96 and 118 mm. The  body chamber  extends  only slightly 
beyond t h e  phragmocone, where  t h e  l a s t  su tu re  forms an  
angle of c. 145O with t h e  axis of t h e  shaft .  T h e  height and 
width of the  body chamber  increase  f rom the  end of t h e  
phragmocone t o  t h e  middle of t h e  shaf t ,  where  they reach a 
maximum a t  a prominent swelling. Far ther  towards the  
ape r tu re  t h e  width and height of t h e  whorl sect ion dec rease  
steadily.  The ape r tu re  is, therefore ,  const r ic ted  and t h e  
aper tura l  angle  is  c. 118-1 19O. 

Ribs on the  body chamber  a r e  f ine  and sharp; on t h e  
inner margin of t h e  sha f t  they a r e  rursiradiate,  but become 
prorsiradiate on t h e  flanks. They cross the  venter  with a 
shallow adapically concave arch. Secondaries a r e  
in tercala ted  a t  d i f ferent  heights and some  a r e  born f rom 
small  l a t e ra l  nodes. Most of them,  however, or ig inate  f rom a 
division of primaries on t h e  upper p a r t  of t h e  flanks. 
Secondaries also e m a n a t e  f rom the  ventrola tera l  tubercles.  
There  a r e  over 150 ribs on t h e  venter in t h e  las t  whorl. 

Gsc 
Text-figure 9. Jeletzkytes crassus (Coryell and Salmon), 
suture line of holotype, A M N H  24234,  at  H = 34 mm and 
W = 43.6 mm (see Plate 9 ,  f ig .  3-4). 
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Text-figure 10. Jeletzkytes  crassus (Coryell and Salmon), 
suture line of the AMNH24235, holotype of 
"Acanthoscaphites Wlico-nodosus" Coryel l and Sal m on, at 
H = 24.8 mm and W = 28.3 mm (see Plate 8,  fig. 5-6). 

I 
I 
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Text-figure 11. Jeletzkytes  c f .  crassus (Coryell and 
Salmon), suture line of specimen GSC no. 67095, at 
H = 16.3 mm and W = 19.5 m m  (see Plate 7 ,  f ig .  3-5). 

The row of la tera l  nodes becomes discontinuous on t h e  body 
chamber  where  only 3 or 4 radially elongated bullae-like 
nodes a r e  present.  The ventrola tera l  tuberc les  a t t a i n  an  even 
larger size,  reaching a maximum in t h e  middle par t  of t h e  
shaf t ,  f rom where  they dec rease  towards  t h e  aper ture .  

T h e  su tu re  (text-figs.  9-12) is  complex. T h e  l a t e ra l  
lobe is asymmetr ica l ly  bifid and as deep  as t h e  ventra l  lobe. 
The  second la tera l  lobe is  asymmetr ica l ly  tr if id and half a s  
deep  a s  the  first .  The f i rs t  auxiliary lobe is located on t h e  
umbilical shoulder. The  f i rs t  l a t e ra l  saddle varies in width 
and is divided in to  two main branches,  t he  ventra l  one being 
larger  than  t h e  dorsal. The  second l a t e ra l  saddle is narrower 
and divided in to  3 branches of d i f ferent  sizes. Two more  
(i.e. second and third) asymmetr ica l ly  bifid t o  tr if id auxiliary 
lobes a r e  visible above t h e  umbilical margin. 

Comments.  The  mater ia l  he re  described bears  a strong 
resemblance, in size,  inflation and ornament  t o  the  holotype 
of J e l e t zky tes  crassus  (Coryell and Salmon, 1934). Tha t  

Text-figure 12. Jeletzkytes  c f .  crassus (Coryel l and 
Salmon). suture line of specimen GSC no. 5339a. at 
H = 25.8 m m  and W = 32.5 m m  (see Plate 22, f ig .  2-4). 

GSC 

Text-figure 13. a )  J e l d z k y t e s  plaucs (Meek), cross section 
of the holotype, USNM 364 (see Plate 9, fig. 1-21; 
b)  Jeletzkytes crassus (Coryell and Sal rnon) cross section of 
the holotype, AMNH 24234 (see Plate 9,  fig, 3-4); 
C )  Jeletzkytes  c f .  crassus (Coryell and Salmon), cross section 
of specimen GSC no. 67096 (see Plate 8, fig. 1-4). Body 
chambers stippled; X0.40. 

species was introduced without indication of i t s  distinctive 
f ea tu res  with respect  t o  the  closely re la ted  and possibly 
senior synonym (see Cobban, 1969, p. 11) J. plenus (Meek). 
Study of t h e  types, however,  suggests  t h a t  J. plenus (Meek) 
(see P l a t e  9, figs. 1-4; text-fig.  13a) d i f fers  in having a more  
involute phragmocone, less depressed and rounded flanks, a n  
incipient third row of nodes in the  phragmocone, and a body 
chamber  with fewer  and stronger ventrola tera l  tubercles.  On 
t h a t  basis i t  seems advisable t o  a c c e p t  both species a s  valid, 
although more  mater ia l  is  necessary t o  establish t h e  ranges 
of thei r  morphological variabil i ty and hence def in i te  validity. 

T h e  incomplete  and partially crushed holotype of 
"Acanthoscaphites duplico-nodosus" Coryell  and 
Salmon (1934) (here  refigured on PI. 8, figs. 5-6) represents  
probablv the  inner whorls of J.  crassus. I ts  distinctive 
fea tures ,  i.e. "its paired nodes and cha rac te r i s t i c  sutura l  
fea tures"  do not s eem t o  be consistent.  Only t w o  pairs of 
nodes a r e  visible on t h e  holotype, which also exhibits 
unpaired tubercles.  The  su tu re  l ine has  relatively narrower 
and more  incised e lements ,  but according t o  t h e  mater ia l  
included in J. crassus  herein those  f ea tu res  a r e  somewhat  
variable. 



Features  similar t o  those of J. crassus  a r e  also present 
in t h e  specimen described by Whiteaves (1885) a s  "Scaphites 
subglobosus" (Whiteaves, 1885, p. 52, PI. 8, figs. 2-2a). As 
indicated by El ias(1933)  t h a t  specimen is not  a 
representa t ive  of t he  genus Rhaeboceras.  I t  could indeed be 
included in 3. plenus (Meek), although i t  does  not show t h e  
incipient mul t i tubercula te  ribbing of t h a t  species,  and 
appears  a lso  t o  be  more  evolute.  Thus, i t  has  some  
resemblance t o  the  mater ia l  described herein. Ribbing, 
however,  is sparser and stronger,  la tera l  nodes seem t o  
appear  a t  a l a t e r  growth s t a g e  and t h e  whorl sect ion becomes 
depressed somewhat  earlier.  

Dimensions (in mm): 

I. Holotype, 
AMNH 24234 

2. "S. 
duplicb 
lW&susD', 
holotype, 
AMNH 24235 

3. GSC 67096 

4. GSC 67095 

5. GSC 5339a 
"S. 

I IL  H 

I. AMNH 2423Q 0.27 45.3 
holotype 

2. AMNH 24235 - 
holotype 

3. GSC 67096 0.24 41 

4. GSC 67095 0.29 - 

5. GSC 5339a - 

W wlh WIH A P S In Ex 

51.7 1.29 1.14 117 - 160 17 25-26 

Je l e t zky tes  cf .  brevis (Meek, 1876) 9 
P l a t e  5, f igures 3-9; p l a t e  6, f igures 5-9 

Text-figures 14-19, 24b 

? l859  Scaphi tes  nodosus? var., Meek, p. 185, PI. 2, figs. 7-8. 
? l876  Scaphi tes  nodosus var. brevis, Meek, p. 426, PI. 25, 

figs. l a - c .  
1880 Scaphi tes  nodosus, Whitfield, p. 441, pl. 13, fig. 12. 
1880 Scaphi tes  nodosus var. brevis, Whitfield, p. 443, PI. 13, 

figs. 8-9. 
? I898  Scaphi tes  nodosus var. brevis, Meek, Logan, p. 511, 

PI. CVIII, fig. 3 (Meek's PI. 25, fig. l b  redrawn). 
? l 8 9 9  Scaphi tes  nodosus, Logan, pl. XXII, fig. 2; PI. XXIII, 

figs. 1-4, 6-12. 
? l905  Scaphi tes  nodosus var. brevis, Smith,  p. 640, fig. I 

(2, 4-7, 9-18), 3 (1-3, 5-6, 8). 
1915 Scaphi tes  binodosus F.A. Roemer var. brevis Meek, 

Frech,  p. 560, fig. 7. 
1933 Acanthoscaphi tes  nodosus var . brevis Meek, Elias, 

p. 321, PI. XXXVII, fig. 2, PI. XLI, fig. 3. 
1941 Scaphi tes  brevis Meek, Stephenson, p. 426, PI. 90, 

figs. 7-8. 
1970 Scaphi tes  brevis Meek, Je le tzky,  PI. XXVII, figs. 9a-b. 
? 1977 Hoploscaphites nodosus brevis (Meek and Hayden), 

Kauffman, PI. 32, fig. 9 (holotype refigured). 

Material: One complete  but crushed specimen (GSC 218521, 
f rom (?)Frenchman River,  Saskatchewan (Coll. 
P.S. Warren, 1928; GSC 1oc. 97993); one f ragmentary  
specimen with pa r t  of t h e  phragmocone and body chamber  
GSC 67097, and t w o  comple te  phragmocones with beginning 
of body chamber  GSC 67098 f rom Belanger Member, Cypress  
Hills, N E  Sec. 16, Tp. 3, Rge. 25, W3rd, Saskatchewan (Coll. 
G.M. Furnival, 1940; GSC loc. 10407); one complete  specimen 
f rom Belanger Member, Notukeu Creek,  east of Ponteix,  
Sec. 28, Tp. 9, Rge. 11, W3rd (Coll. P.S. Warren; U.A. 1199); 
one incomplete and dis tor ted  specimen f rom Southern Albera 
(Coll. P.S. Warren, 1928; U.A. 5 10); one  (+ ? I )  a lmost  
comple te  but crushed specimen GSC 67099 and t w o  crushed 
phragmocones from ? Swift  Cur ren t  Creek,  NE Sec. 35, 
Tp. 13, Rge. 15, W3rd, Saskatchewan (Coll. P.S. Warren; 
GSC loc. 97994). 

Description: The phragmocone is r a the r  involute between 
25 and 35 mm of d iameter ,  with umbilical width amounting t o  
14-19% of the  d iameter .  The whorl sect ion varies f rom 
rounded t o  depressed (w/h = 0.97-1.28) and t h e  umbilical 
wall, which is almost vertical ,  passes transit ionally in to  
strongly t o  slightly curved flanks. The venter  is rounded. 

Ribs seem t o  be relatively th icker  and blunter on the  
globose specimens and finer and sharper  on t h e  compressed 
ones. On the  flanks they a r e  prors i radia te  and slightly 
flexuous. On t h e  ventrola tera l  shoulder they bear smal l  
tuberc les  f rom which they bifurcate.  One or two  secondaries 
become in tercala ted  in t h e  upper pa r t  of t h e  flank. All r ibs 
cross the  venter forming a shallow apically concave arch. 

The last  whorl of t h e  phragmocone, between 
c. 40-50 mm of d iameter  becomes more  involute 
(U/D = 0.07-0.10) and compressed (w/h = 0.88-1.09) in a l l  
available specimens. Height is usually slightly larger than 
width, t h e  umbilical wall is qui te  s t e e p  and t h e  flanks a r e  
almost parallel, although sti l l  weakly convex, with t h e  
maximum width in t h e  lower third. The venter  tends  t o  
become f l a t ,  a f ea tu re  enhanced by t h e  ventrola tera l  
tuberc les  and, in some  cases,  by secondary compression (see  
GSC 67099; PI. 5, figs. 8-9). Ribs a r e  relatively sharper and 
more  prorsiradiate and flexuous on t h e  las t  whorl as 
compared with the  previous whorls. Secondaries originate a t  
d i f ferent  heights on the  upper two  thirds of t h e  flanks, f rom 
ill defined branching points. A t  t h e  s a m e  t i m e  primary ribs 
become th icker  on t h e  lower third of t h e  flank, and smal l  
nodes a r e  formed. The ventrolateral  tuberc les  become more  
conspicuous. 

Length of ma tu re  specimens  ranges between c. 77 t o  
89 mm. The body chamber  is def lec ted and extends  slightly 
beyond the  phragmocone. The last  suture  fo rms  an angle of 
c. 145" with t h e  axis of t h e  shaf t ,  whose length amounts  t o  
25-30% of t h e  comple te  shell. Height and width of t h e  body 
chamber  increase  f rom t h e  end of t h e  phragmocone t o  t h e  
middle of t he  sha f t  where  they reach a maximum. These t w o  
dimensions dec rease  steadily f rom this  swelling towards  t h e  
aper ture .  The aper tura l  angle  ranges between 1 10" and 127". 

Ribs a r e  usually fine and sharp,  when t h e  shell is  
preserved, but a r e  blunter and sparser on the  internal mould. 
On t h e  sha f t  t hey  cu rve  backwards on t h e  umbilical wall, and 
then forwards on t h e  flanks. They divide on t h e  lower third 
of t h e  flanks, somet imes  in coincidence with relatively small  
nodes. Secondaries a lso  become in tercala ted  on the  upper 
p a r t  of t h e  flanks, and a l l  ribs, which count  about  130 on t h e  
las t  whorl, cross t h e  venter  with a weak forward convex 
bend. The row of la tera l  nodes becomes discontinuous on t h e  
living chamber  where  only 2-3 small  bullae-like nodes a r e  
present.  The ventrola tera l  tuberc les  increase  in s ize  and 
form clavi towards the  middle of t h e  shaf t ,  f rom where  they  
become smaller towards  t h e  aper ture .  



Text-figure 14. Jeldzkytes c f .  brevis (Meek) $, suture line 
of specimen GSC no. 21852, at H = 18 mm and W = 17 mm 
(see  Plate 5 ,  f ig .  5-7) .  

U V GSC 

Text-figure 15. Je l e t zky tes  c f .  brevis (Meek) . suture line 

W = 18.4 mm (see Plate 6 ,  f ig .  8-91. 
3 of specimen GSC no. 67098, at H = c .  0 mm and 
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Text-figure 16. J e l e t r k y t e s  c f .  brevis (Meek) 
of specimen CSC loc. 10407/6, at H = 2 
W = 29.6 m m .  

The suture  (text-figs.  14-19) is complex. The l a t e ra l  
lobe is  asymmetr ica l ly  bifid and a s  deep  a s  t h e  ventra l  lobe. 
T h e  f i rs t  l a t e ra l  saddle  is  divided in to  two  main branches,  
with t h e  ventra l  one being larger  than  t h e  dorsal. The  second 
l a t e ra l  saddle  is deeply incised, very  narrow and divided in to  
3 marginal branches. T h e  second l a t e ra l  lobe is  much shor ter  
and narrower than t h e  f i r s t  la tera l ,  whereas  t h e  f i r s t  
auxiliary, t h a t  is  s i tuated a lmost  on t h e  umbilical shoulder, is  
tr if id,  less incised and slightly oblique. A second very  s imple  
auxiliary lobe is located near  but  not qui te  a t  t h e  umbilical 
wall of t he  specimen reproduced in Text- f igure  14. However, 
one can count  3 auxiliaries in t h e  specimen reproduced in 
Text- f igure  15. The auxiliary saddles exhibit  a s teady 
dec rease  in s ize  and complexity towards  the  umbilical seam.  
Judging by t h e  suture  line of J. c f .  c rassus  reproduced in 

G S C  

Text-figure17. J e l e t zky tes  c f .  b r e v i s ( M e e k ) q ,  suture line 
of specimen CSC no. 67097, at H = 13.5 mm and 1Y = 10.9 mm 
(see Plate 6 ,  f ig .  5-7) .  
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Text-figwe 18. J e l e t z k y t e s  c f .  brevis (Meek) 9, suture line 
of specimen U A  510, at H = 22.5 mm and W = 31.4 mm.  

G S C  

Text-figure 19. Jeletzkytes c f .  brevis (Meek) 9,  suture line 
of specimen U A  1199, at H = 24.2 mm and W = 24.6 mm (see  
Plate 5 .  f ig .  3-4).  

Text-f igure  12, t h e  ex te rna l  su tu res  of J. cf.  brevis appear  t o  
have a considerably lesser number of auxiliary lobes. The  
taxonomic significance of this possible distinction canno t  be 
evaluated a t  present,  particularly s ince  t h e  complete ,  
internal and external ,  su tures  of both species a r e  not 
available. 

Comments:  As is the  case  with the  o ther  species of this 
group, J. brevis (Meek) is a poorly known species. Besides t h e  
type  (see PI. 5, fig. 1-2) ,  t he re  a r e  few other  specimens in 
t h e  l i t e r a tu re  t h a t  could be assigned t o  i t .  

The  f i rs t  figured specimen probably belonging t o  this 
species  is  t h a t  f rom t h e  south branch of t h e  Saskatchewan 
River tenta t ively  considered by Meek (1859, PI. 2, figs. 7-8) 
a s  a var ie ty  of 3. nodosus (Owen). T h e  specimen, however,  is  
lost and f rom what  can be  seen in t h e  original drawing i t  
s eems  t o  lack t h e  coa r se  ribbing and l a t e ra l  nodes of th is  l a s t  
species. In t h e  finer ribbing and fading of t h e  l a t e ra l  nodes, 
a s  well a s  in t h e  compression, i t  resembles J. brevis  2. 



Under "Sc. nodosus S. str." Whitfield (1880) figured one 
specimen which appears  t o  be in t e rmed ia t e  between J. brevis 
and J. plenus (Whitfield, 1880, PI. XIII, fig. 12, USNM 12284), 
and was  said t o  be  associa ted  with typical  J. brevis. In f a c t ,  
this specimen is very  c lose  t o  J. brevis in thickness of t h e  
whorl, number of secondaries,  prominence and dis tance  t o  t h e  
umbilical margin of t h e  l a t e ra l  row of nodes. I t  d i f fers  in t h e  
slightly m o r e  rounded flanks and more  numerous and 
conspicuous inner row of nodes, a f e a t u r e  in which i t  
resembles  J. quadrangularis. 

Some  resemblance t o  t h e  type  of J. brevis  a r e  exhibited 
by t h e  specimen figured in a drawing by Logan (1899, 
PI. XXII, fig. 2) and also referred t o  J. nodosus. The drawing, 
however, i s  too  poor t o  ar r ive  a t  a def in i te  conclusion about  
t h e  taxonomic s t a tus  of this specimen. Fur thermore ,  under 
the  ca ta logue number 3653, quoted by Logan (1899, p. 210) 
t h e  Field Museum collections only have t w o  specimens of 
larger s ize  and with a l l  f ea tu res  of J.  plenus (Meek). 

GSC 

Text-figure 20. Jeletzkytes cf .  brevis (Meek) of suture line 
of specimen GSC no. 69593 at: 

a) H = 2.4 m m  and W = 3.9 mm; 
b) H = 5.4 mm and W = 6.9 m m  
c)  H = 18 mm and W = 11.7 mm. 

Material  figured by Smith  (1905) only includes inner 
whorls and, therefore ,  cannot  be identified with any 
cer ta in ty .  

Perhaps  the  second best  figured specimen, is t ha t  of 
F rech  (1915, p. 560, fig. 7) included in "Scaphites binodosus 
brevis Meek". This specimen, which is said again t o  c o m e  
f rom Bad Lands, Dakota,  has  a larger  size,  and seems  to  b e  
more  globose, and with a smaller aper tura l  angle than Meek's 
type. T h e  subspecific relationship of th is  specimen, and of 
t h e  species,  with S .  binodosus Roemer  (1841, p. 90, PI. XII, 
fig. 6) proposed by F rech  (1915) has  already been re jec ted by 
Nowak (1916). This worker pointed out  t o  t h e  s t rong ribbing 
change cha rac te r i s t i c  of th is  las t  species, t h a t  occurs  f rom 
t h e  phragmocone t o  t h e  body chamber  and f rom t h e  flanks t o  
t h e  venter  of t h e  body chamber.  H e  correct ly  argued t h a t  
t he  phragmocone of S. binodosus has  f ine  radial r ibs which on 
the  ventrola tera l  shoulder bear small  nodes f rom where  t w o  
ribs a r e  born t o  cross  the  venter.  The body chamber ,  instead, 
has  t w o  rows of nodes, one  with seven nodes is c lose  t o  t h e  
umbilical margin, while t h e  o the r  with 13  t o  16 nodes is on 
t h e  ventrola tera l  shoulder. Both rows of nodes a r e  linked by 
wide bullae-like ribs, whereas  on t h e  ventra l  a r e a  t h e r e  a r e  
more  numerous and finer ribs. 

As pointed ou t  by Nowak (1916) these  f e a t u r e s  a r e  not  
present in J. nodosus and i t s  allies, including J. brevis  and 
J. quadrangularis. He also pointed out,  qu i t e  correct ly ,  t h a t  
S. inf la tus  Roemer  (1841, PI. XIV, fig. 3), a species  t h a t  
Frech (1915) also thought t o  be similar t o  J. brevis  and t h e  
probable macroconch of S. binodosus (see Schmid and 
Ernst,  1975, p. 321) d i f fers  f rom i t  on similar grounds. 

The mater ia l  i l lustrated by Elias (1933, PI. XLI, fig. 3; 
PI. XXXVII, fig. 2) under "S. brevis", although i t  s eems  t o  
have been correct ly  identified,  is too  poor to  add t o  t h e  
knowledge of the  species.  

The only specimen f rom Canada so  f a r  ascribed t o  
J .brevis  is t h a t  figured by Je l e t zky  (1970, PI. XXVII, 
figs. 9a-b). Again, not only is t h a t  specimen more  globose, 
but also appears  to  have less numerous ribs and ventrola tera l  
tuberc les  than the  type. Fur thermore ,  t he  ventrola tera l  
tuberc les  a r e  a l ready present a t  an  ear l ier  growth stage.  

On t h e  basis of t h e  l i t e r a tu re  d a t a  and the  collection 
avai lable  t o  t h e  author,  including several specimens t h a t  
s eem t o  c o m e  f rom a single s t ra t igraphic  level a t  ?Swift  
Cur ren t  Creek,  i t  appears  t h a t  J. brevis var ies  in compression 
and ornament .  Compressed specimens, l ike  t h e  type, a r e  
densely ribbed and have t h e  ventrola tera l  tuberc les  mostly 
r e s t r i c t ed  t o  t h e  end of t h e  phragmocone and t h e  body 
chamber  (GSC 67097, P l a t e  6, figs. 5-7). Less  compressed 
individuals have fewer  ribs and ventrola tera l  tubercles,  which 
appear  a t  ear l ier  s t ages  of t h e  phragmocone (GSC 67098; 
PI. 6,  figs. 8-9). O n e  specimen, t h a t  s e e m s  t o  be an  e x t r e m e  
globose var iant  transit ional t o  J. plenus has  a third row of 
nodes on t h e  upper third of t h e  flank. 

A s  t h e  ac tua l  morphological range of t h e  species  has  
ye t  t o  be clarified on t h e  basis of t h e  figured specimen and 
more  numerous and stratigraphically be t t e r  controlled 
topotype mater ia l ,  t h e  specimens he re  described and figured 
a r e  l e f t  under open nomenclature.  

J. brevis was introduced by Meek (1876, p. 426) a s  a 
var ie ty  of J. nodosus (Owen). In t h a t  author's opinion i t  
d i f fered f rom the  l a t t e r  in having a shor ter  sha f t  and hook, 
more  compressed inner whorls and smaller tuberc les  near  t h e  
umbilicus. La te r  Whitfield (1880, p. 443) also pointed t o  t h e  
finer ribbing and t h e  f a c t  t h a t  in 3. brevis the  inner row of 
nodes is ra ther  obscure and res t r ic ted  t o  the  body chamber ,  
although he considered t h a t  t he  most important  d i f ferences  
were  t o  be found in t h e  compressed form and narrower venter  
of th is  species. 



In f a c t ,  and as f a r  a s  i t  is  shown by t h e  type  and the  
mater ia l  he re  described, J. brevis d i f fers  f rom J. nodosus in 
being more  compressed, having a def in i te  umbilical swelling, 
more  numerous and finer ribs, a s  well a s  more  numerous, 
smaller and ear l ier  appearing ventrola tera l  tubercles.  I t  also 
has fewer ,  smaller and internally located la tera l  tubercles,  
and the  suture  line seems  t o  be slightly more  incised and with 
a narrower f i rs t  l a t e ra l  saddle. 

Dimensions (in mm): 

- 

I .  holotype 
USNM 367 77.9 47.5 3.9(0.08)  27.8(0.59) 24.4(0.51) 

2. GSC 21852 77.1 48 3.5(0.07) 26.0(0.34) 23.9(0.50) 

3. U . A .  1199 82.7 50.8 4.4(0.09)  30.1(0.59) 30.0(0.59) 

4. U .A .510  88.4 51.6 5.0(0.10) 31.5(0.61) N.U(O.67)  

5. GSC 67099 79.8 51.6 4.2(0.08) 30.4(0.59) 26.6(0.52) 
6. GSC 67098 - 47 4.6(0.10) 27.0(0.57) 28.5(0.61) 

- 32 4.5(0.14) 18.6(0.58) lS.O(O.56) 

1 I I L  H W 

1. USNM 367 18.7 0.24 32.7 30.8 

2. GSC 21852 23 0.30 30 30 

3. U.A.1199 20.7 0.25 3 3 . 2 3 6 . 6  

Q. U.A.  510 22.2 0.25 - - 
5. GSC 67099 21.8 0.27 30.2 25.7 

6. GSC 67098 - - - 
- - 

wlh W l H  A P S In  Ex 

0.88 0.94 125 ?20 I51 4 20 

0.92 1.00 127 - + l 2 2  4 + l 5  

1 1.10 110 - 130 10 21 

1.09 - 125 - - 1 1  - 
0.88 0.85 115 - - 0 . 6  23 

1.06 - - I 5  62 - I 5  

0 .97 - - - - - - 

Je le tzkytes  cf .  brevis (Meek, 1876) $1 
P l a t e  10, figs. 1-21; 
Text-figures 20-22 

? l860 Scaphi tes  nodosus var. quadrangularis, Meek and 
Hayden, p. 420. 

? l860  Scaphi tes  nodosus var. exiles, Meek and Hayden, 
p. 420. 

? 1876 Scaphi tes  nodosus var.  quadrangularis, Meek, p. 428, 
PI. 25, figs. 2a-c, 4 (non ? PI. 25, fig. 3a-c). 

? 1880 Scaphi tes  nodosus var. quadrangularis, W hitf ield, 
p. 443, PI. 13, figs. 10-1 1. 

? l905  Scaphi tes  nodosus var. quadrangularis, Smith,  fig. 1 (3), 
2 (1). 

? 19 15 Scaphi tes  binodosus F.A. Roemer  var. quadrangularis 
Meek, Frech,  p. 559, fig. 5. 

? l931  Acanthoscaphi tes  nodosus var. quadrangularis (M. 
and H.), Warren, PI. I, fig. 2. 

? l 9 3 3  Acanthoscaphi tes  nodosus var. quadrangularis Meek 
and Hayden, Elias, p. 322, Pl. XXXVII, fig. 3. 

1952 Scaphi tes  (Scaphites) e legans  T a t e ,  Je le tzky,  in Cobban 
and Reeside,  p. 1027 (E T a t e ,  1865). 

1968 Scaphi tes  e legans  T a t e ,  Je le tzky,  p. 49 (E 
Tate ,  1865). 

? l977  Hoploscaphites nodosus quadrangularis (Meek and 
Hayden), Kauffman, PI. 32, fig. 8 (para type refigured). 

Material .  F ive  incomplete body chambers ,  four of them with 
par t  of t h e  inner phragmocone whorls (GSC 67100-67103- 
69593), ?one inner phragmocone whorl and two  crushed 
f ragments ,  f rom Belanger Member,  Cypress Hill, N E  Sec. 16, 
Tp. 3, Rge. 25, W3rd, Saskatchewan (Coll. 
G.M. Furnival, 1940; GSC loc. 10407); one a lmost  comple te  
body chamber  and two f r agmen t s  of phragmocone 

whorls f rom Belanger Member,  north side of Cypress Lake,  
Sec .  14, Tp. 6, Rge. 27, W3rd, Saskatchewan (Coll. 
G.M. Furnival, 1940; GSC loc. 10395); one comple te  specimen 
f rom near Ponteix,  Saskatchewan (Coll. P.S. Warren; 
U.A. 03943 (Ct .  1). 

Description: The innermost whorls, a t  about l 0  mm 
d iamete r ,  a r e  depressed and ell iptical  t o  subcircular in c ross  
section. With t h e  following whorl and up t o  c. 30 mm, t h e  
whorl sect ion becomes subquadratic t o  subrectangular  
(w/h = 0.88-1.09), with a lmost  parallel  flanks, subvertical  
umbilical wall and rounded venter.  Coiling is qui te  involute, 
t h e  umbilical width ranging f rom about  14 t o  18% of t h e  
d iameter .  The  ornament  consists of about  10-23 ribs t h a t  
cross  t h e  umbilical wall with a backward projection t o  
become weakly t o  strongly projected, and somewhat  flexuous 
on t h e  flanks. Ribs a r e  rounded and a s  wide a s  t h e  
in terspaces  near  the  umbilical margin but become more  
widely separa ted towards  t h e  upper pa r t  of t h e  flanks, where  
secondaries become in tercala ted  a t  d i f ferent  heights. 
Pr imar ies  a r e  usually s t ronger ,  especially in the  more  
inflated whorls, and commonly bear small  nodes on t h e  
ventrola tera l  shoulder from which two  secondaries a r e  born. 
One  specimen (GSC67102,  PI. 10, figs. 19-21) exhibits 
2-3 very  weak node-like thickenings of t he  ribs in t h e  upper 
par t  of t h e  flank. All secondaries cross  the  venter ,  where  
they number 40-50 per whorl, with equal s t rength  and 
forming a shallow adapical concavity.  

A t  the  end of the  phragmocone, c .  30 t o  35 mm in 
d i ame te r ,  t he  ventrola tera l  nodes become larger and small  
nodes may begin t o  develop near the  umbilical margin of t he  
more  inflated specimens. 

Tota l  length of adul t  specimens ranges between c. 55 t o  
68 mm,  the  most common values being closer t o  60 mm. T h e  
body chamber  is def lec ted,  extending slightly beyond t h e  
phragmocone. I ts  inner margin fo rms  an  open cu rve  without 
swelling. The s h a f t  amounts  t o  26 t o  29% of t h e  to t a l  length 
of t he  shell. Whorl sect ion is subquadratic (W/H = 0.85-1.22) 
and width and height increase  s teadi ly  throughout t h e  body 
chamber  t o  reach thei r  maximum values just before  t h e  
weakly con t rac t ed  aper ture .  The aper tura l  angle  ranges f rom 
110 t o  125'. 

Ribs a r e  relatively f ine  and sharp. Where visible, t hey  
cross  t h e  ver t ica l  umbilical wall  wi th  a backward projection 
t o  bend forward on t h e  umbilical margin where  3 of every  5 
merge  t o  form ei ther  small  sharp  nodes o r  less visible bullae. 
Bundles of 3 t o  5 ribs a r i se  f rom e a c h  umbilical node or bulla, 
between which l o r  2 independent ribs a r e  in tercala ted .  In 
t h e  most compressed, and usually larger,  specimens ribbing is 
denser  and most primaries a r e  irregularly divided near  t h e  
middle of t h e  flanks. With growth, t h e  ventrola tera l  
tuberc les  increase  in s ize  t o  form clavi in t h e  middle of t h e  
shaf t .  From the re  onwards they become smaller t o  disappear 
a t  variable distances before  t h e  aper ture .  Two t o  four 
l a t e ra l  and four t o  six ventra l  ribs merge in each  
ventrola tera l  tubercle.  As has  already been mentioned, t h e  
ornament  seems  t o  vary with t h e  whorl section. Thus, t h e  
most compressed specimens a r e  character ized by finer and 
denser ribbing and inconspicuous umbilical bullae, while t h e  
most depressed ones have sparser and sharper ribs and 
umbilical nodes. It also seems  t h a t  in these  las t  specimens  
t h e  ventrola tera l  tubercles extend f a r the r  adorally in to  t h e  
proximity of t he  aper ture .  

The suture  is  complex (text-fig.  21-22). The l a t e ra l  
lobe is asymmetr ica l ly  bifid and a s  deep  as t h e  ventra l  lobe. 
The f i r s t  l a t e ra l  saddle  i s  r a the r  wide and divided in to  t w o  
main branches, with t h e  ventra l  branch being larger  than t h e  
dorsal. The second la tera l  saddle is  deeply incised, very  
narrow and divided in to  th ree  unequal branches. T h e  second 
la tera l  lobe is  much shor ter  and narrower than t h e  first .  The  
f i r s t  auxiliary lobe, t h a t  is  a lmost  on t h e  umbilical shoulder, 



Text-figure 21. Jeletzkytes  c f .  brevis (Meek)  4 a )  suture 
line of specimen GSCno.67102 ,  a t  H = 9 . 4 m m  and 
W = 10.2 m m  (see Plate 10, f ig .  19-21); b) suture line of 
specimen GSC no. 67101. at H = 7.5 m m  and W = 7.2 m m  (see 
Plate 10. f ig .  10-14). 

is  much simpler and oblique. A second very s imple  auxiliary 
lobe is  located on t h e  umbilical wall. There  appears  t o  be 
enough room for  t h e  third auxiliary lobe between t h e  second 
auxiliary and t h e  umbilical seam in t h e  su tu re  reproduced in 
Figure  21a, but  not in t h a t  reproduced in Text- f igure  21b. 
Sutures  reproduced in Text- f igure  22a and b a r e  similar t o  
o the r s  bu t  t oo  incomplete  t o  be evaluated definitively. The 
auxiliary saddles steadily dec rease  in s i ze  towards  t h e  
umbilical seam. 

Comments :  Under 'Tcaphi tes  nodosus var. quadrangularis", 
Meek (1876, PI. 25, figs. 2,3,4) figured 3 r a the r  d i f ferent  
specimens, which were  said t o  c o m e  f rom t h e  s a m e  
s t ra t igraphic  level a s  J. brevis. They were  said t o  d i f fer  f rom 
t h e  l a t t e r  in t h e  smaller size,  f l a t t ened  periphery, larger 
umbilicus and more  adumbilically located inner row of nodes. 

In f a c t ,  t h e  para type figured by Meek (1876) on 
P l a t e  25, figs. 2a-c (here  refigured on PI. 10, fig. 3-4), a s  
well a s  t h e  specimen il lustrated by Whitfield (1880, PI. 13, 
figs. 10-1 l) ,  bear  a s t rong resemblance t o  J. brevis, despi te  
t h e  smaller size,  more  curved inner margin,  more  internally 
located inner row of nodes and lack of ventrola tera l  tuberc les  
on t h e  hook. The holotype (Meek, 1876, PI. 25, figs. 3a-c; 
he re  refigured on PI. 10, figs. 5-6), however,  though similar 
in s i ze  t o  the  previously mentioned paratype, has  a 
subquadratic whorl section and a less dense  and flexuous 
ribbing. Similar d i f ferences  a r e  exhibited by t h e  o the r  
para type (Meek, 1876, PI. 25, fig. 4; he re  refigured on PI. 10, 
figs. 1-21, which is also larger ,  has more  prominent nodes and 
ventrola tera l  tuberc les  extending closer t o  t h e  aper ture .  

Of t h e  o ther  figured mater ia l ,  t h a t  of Smith (1905, 
fig. 1-3, fig. 2-1) and Elias (1933, PI. XXXVII, fig. 3) do  not  
add t o  t h e  understanding of the  type  mater ia l ,  while t h e  
specimen near  Glendive, Montana, figured by Frech (1915, 
fig. 5) is similar t o  t h e  holotype. 

Different f ea tu res  of t hese  specimens, such a s  the  
small  size,  curved inner margin of t h e  body chamber  and open 
umbilicus, f i t  with those usually ascribed t o  t h e  microconchs 
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Text-figure 22. Jeletzkytes  c f .  brevis (Meek)  8 a )  suture 
line of specimen U A  03943, a t  H = 20.6 m m  and W = 16.6 m m ;  
b) suture line of specimen GSC no. 67103, at  H = 13.3 m m  and 
W = 14.6 m m  (see Plate 10, f ig.  15-16). 

of the  scaphitids (see  Cobban, 1969; Crick, 1978; Je le tzky 
and Waage, 1978). Similarly, t h e  stratigraphically associated 
3. brevis (Meek) has all t he  f ea tu res  usually found in the  
macroconchs of this group. Thus, a s  previously indicated by 
Cobban (1969, p. 8) t hese  t w o  var ie t ies  of Meek (1876) seem 
t o  correspond to  a single dimorphic pair, which should be 
included under a single name. 

Most of t h e  mater ia l  available t o  t h e  author comes  
f rom a single s t ra t igraphic  level of t he  Belanger Member of 
t h e  Bearpaw Format ion (GSC loc. 104071, and exhibits similar 
f ea tu res  t o  those  present  in t h e  less compressed specimens of 
J. quadrangularis known from t h e  l i tera ture .  They also show 
similarit ies t o  o the r  microconchs he re  included in 
J. criptonodosus sp. nov., although these  las t  s eem t o  be even 
smaller and more  evolute.  The  specimens  he re  described, 
however,  a r e  associa ted  with a f r agmen t  of macroconch 
showing more  f ea tu res  in common with J. brevis than with 
J. criptonodosus sp. nov. 

Given t h e  poor preservation of t h e  ac tual ly  associated 
macroconchs and t h e  c lose  similarit ies usually shown by t h e  
microconchs of d i f ferent  species,  i t  canno t  be  excluded t h a t  
th is  mater ia l  belongs t o  an  hi ther to  unnamed species  closely 
re la ted  t o  J. brevis. I t  s eems  advisable,  therefore ,  t o  l eave  
this mater ia l  under open nomenclature.  

A close relationship of t hese  microconchs with 
S. binodosus Roemer ,  previously suggested by F rech  (1915), 
has already been re jec ted by Nowak (1916) and is  discussed at 
length under J. cf .  brevis 9 

The idea of a c lose  af f in i ty  of J. quadrangularis with 
European species was reviewed by Je l e t zky  (in Cobban and 
Reeside,  1952; and 1968) on t h e  basis of t h e  mater ia l  he re  
described. He regarded t h e  J. nodosus group t o  be a n  
equivalent of the  "H. roerneri group" of Europe, and 
considered t h a t  S. e legans  T a t e  (1865) was  an  e x t r e m e  var iant  
of "S. roemeri  s.1." very close t o  "S. roemer i  var. tuberculata" 



a s  figured by Mikhailov (1951, PI. XVI, figs. 74-75). This las t  
was  thought t o  be (see  Je l e t zky ,  1968, p. 49, 50) a lmost  
indistinguishable f rom some  var iants  of J. quadrangularis. 

T h e  plaster c a s t  of t h e  holotype of S. e legans  
T a t e  (1865, p. 37, PI. 111, fig. 3) a s  well  a s  t h a t  of i t s  topotype 
have been examined and t h e  f i r s t  is he re  figured fo r  
comparison (P la t e  10, figs. 22-23). They c o m e  f rom t h e  
White Limestone (Antrim Beds) of northern Ireland, where  
Belernnitella rnucronata is  abundant.  

S. e legans  appears  t o  be  character ized by the  
subquadrate  whorl sect ion,  a lmost  f l a t  f lanks and slightly 
rounded venter;  t w o  rows of similarly sized tuberc les  a r e  
developed near t h e  umbilical margin and on t h e  ventrola tera l  
shoulder; ribs a r e  fine and sharp  and cross t h e  flanks with a 
forward projection. 

Even if i t  is t rue  t h a t  t he  two available specimens 
exhibit  similarit ies with some  of t h e  Western Interior 
specimens  (see PI. 10, figs. 17-18), t he re  a r e  severa l  
d i f ferences  of probable taxonomic significance. Thus, 
S. e legans  seems  t o  have a more  depressed and rounded whorl 
section, i t s  umbilical wall is less s t e e p  and t h e  ribs a r e  more  
steadily projected forward and less flexuous than in J. c f .  
brevis d! In the  l a t t e r  microconch the  umbilical tuberc les  a r e  
smal ler  than the  ventrola tera l  ones  while t h e  las t  develop 
in to  c lavi  in t h e  middle of t h e  sha f t  and do not  reach t h e  
aper ture .  In S. e legans  t h e  tuberc les  of both, t h e  l a t e ra l  and 
ventrola tera l  rows, a r e  similar in s ize  and t h e  las t  extend 
until t h e  end of t h e  body chamber.  Fur thermore ,  in J. cf .  
brevis d( t h e  end of the  curved inner margin of t h e  body 
chamber  is almost coincident with the  end of t h e  shaf t ,  
whereas  in S. e legans  t h e  inner margin of t h e  shaf t  passes t o  
t h e  strongly curved inner margin of t h e  hook, in such a way 
t h a t  t h e  ape r tu re ,  which has  a n  angle  of c. 90°, is complete ly  
separa ted f rom t h e  shaf t .  

Despi te  t h e  f a c t  t h a t  t h e  range of morphological 
variation of S. e legans  is unknown, i t  s eems  t h a t  a l l  t hese  
d i f ferences  a r e  important  enough t o  mainta in  these  European 
and North American specimens under d i f ferent  specific 
names. S. e legans  in f a c t  could be a junior subjective 
synonym of S. tubercula tus  Giebel, a possibility hinted a t  by 
Blaszkiewicz (1980, p. 38; s e e  PI. 19, fig. 1,4). 
"S. quadrangularis" has also been repor ted  f rom t h e  Upper 
Campanian of E a s t  Greenland (see Donovan, 1953, p. 124; 
PI. 24, fig. 81, but i t  must  be agreed with Birkelund (1965, 
p. 167) t h a t ,  in spi te  of some  resemblances,  t he  Greenland 
specimen cannot  be identified with any degree  of reliability. 

Dimensions (in mm): 

2. GSC 67101 56 22.4 4 . 2 ( 0 . 1 8 )  1 1 . 9 0 5 1  10 .6 (0 .47 )  15 .5  

3. CSC 67102 50 .3  30.2 4 . 4 ( 0 . 1 4 )  17 .3 (0 .57 )  16 .1 (0 .53 )  14.7 

4. CSC 67103 58 24 .3  12 .4 (0 .51 )  12 .4 (0 .51 )  - 
5. UA. 03943 

59.7 36.6 3 .9 (0 .10 )  20 .7 (0 .56 )  16.7(0.45)  15.5 

IIL H W wlh WIH A P S In Ex  

I. GSC 67100 - 2  23 .3  - 0 .96  ? l 1 5  - 80 3 4  

2. CSC67101 0.27 25 21.3 0 .88  0 . 8 5  - 23 +40 5  7  

3.GSC67102 0 .29  - - 0 .93  - - c . 1 4  50 - - 
4 . C S C 6 7 1 0 3 -  21 25 .6  1 1 . 2 2  - - - - ' -  

5. UA. 03943 
0 .26  22.4 24.5 0 .80  0 .94  c .120  - 121 2 16 

Je l e t zky tes  af f .  brevis (Meek, 1876) y 
Pla te  6, f igures 1-4; Text- f igures  23, 24c 

Material:  One  a lmost  comple te  specimen (GSC no. 5368) 
f rom Dir t  Hills, South  of Regina, Saskatchewan (Coll. 
A. Mowat, 1892; GSC loc. 97995). 

Description: T h e  phragmocone becomes progressively m o r e  
involute between 1 5  and 40 mm of d iameter ,  with umbilical 
width amounting t o  15-18% of the  d iameter .  T h e  whorl 
section is slightly depressed, although i t  becomes a lmost  
subquadrate (w/h = 1.26-1.10) a s  growth proceeds. The  
umbilical wall is  ver t ica l  and passes transit ionally in to  
slightly curved flanks. T h e  venter  is  rounded. 

The las t  whorl of t he  phragmocone (D = 62.2 mm) 
becomes m o r e  involute (U/D = 0.09) and compressed 
(wlh = 0.93). Height is  larger than width, t h e  umbilical wall 
is qui te  s t eep  and t h e  flanks a r e  weakly curved with t h e  
maximum width below the  middle par t  of t h e  section. The 
venter  remains  rounded although t h e  whorl sect ion becomes 
more  subquadrate  due  t o  t h e  prominence of t h e  ventrola tera l  
tubercles.  Ribs a r e  rounded, slightly narrower than t h e  
interspaces,  weakly prorsiradiate and flexuous. Almost a l l  
primaries bear  nodes in t h e  middle of t h e  lower third of t h e  
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Text-f igure23.  Jeletzkytesaff .brevis(Meek),  sutureline 
o f  specimen GSC no. 5368. at H = 27.5 mm and = 27.5 mm 
(see Plate 6 ,  f ig .  1-41. 
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Text-figure 24. a )  Jele tzkytes  brevis (Meek) , cross section 
of holotype. USNM 367 ( P I .  5 ,  figs. l .  2); b) Peletzkytes  c f .  
brevis (Meek)$ .  cross section of  specimen U A  1190 ( P I .  5. 
figs.  3 ,  4) ;  C )  Je le t zky tes  a f f .  brevis (Meek), 9 cross section 
o f  specimen GSC no. 5368 ( see  Plate 6 ,  ftg.  1-4) .  Body 
chambers stippled; X0.65. 



flank. Secondary ribs, a r i s e  in twos or th rees  f rom these  
tubercles,  or  become in tercala ted  a t  d i f ferent  heights of t h e  
flanks. Some of these  ribs bear tuberc les  on t h e  
ventrola tera l  margins. At smaller d i ame te r s  t h e  tuberc les  
a r e  present on each rib or every  second one, and l a t e r  on 
every  third t o  fourth rib. Two or  t h r e e  ribs a r e  formed f rom 
these  tuberc les  on t h e  venter,  where  all  secondaries form a 
shallow adapically concave bow. 

Length of t h e  ma tu re  specimen is 98.6 mm. The body 
chamber  i s  def lec ted,  extending slightly beyond t h e  
phragmocone. The las t  su tu re  fo rms  a n  angle  of c. 150" with 
t h e  axis  of t h e  shaf t ,  whose length amoun t s  t o  c. 27% of t h e  
t o t a l  shell. Height and width of t h e  body chamber  increases 
towards  t h e  middle of t h e  shaf t ,  where  a weak swelling is  
present,  t o  dec rease  again af terwards .  T h e  ape r tu re  is 
incompletely preserved, but  t h e  cross-section is a lmost  a s  
high a s  wide (W/H = 0.97) and t h e  ape r tu ra l  angle is 
c. 125-130". Ribs become more  rounded, and less prominent.  
They a r e  prorsiradiate and divide on t h e  lower third of t h e  
flanks, usually in coincidence with r a the r  blunt nodes. 
Secondaries also become in tercala ted  on t h e  flanks and all  
ribs, c. 9 0  on t h e  las t  whorl, c ross  t h e  venter  with a weak 
forward projection. The ventrola tera l  tuberc les  increase  in 
s i ze  and form clavi about  t h e  middle of t h e  shaf t ,  from where  
they exhibit  a sl ight dec rease  towards  t h e  aper ture .  

T h e  suture  (text-fig.  23) is complex, with an  a lmost  
symmetr ica l ly  bifid l a t e ra l  lobe, which is a s  deep  a s  the  
ventra l  lobe. T h e  second la tera l  lobe is asymmetr ica l ly  bifid 
and shor ter  than t h e  f i rs t  la tera l .  The f i rs t  auxiliary is 
ra ther  simple, asymmetr ica l ly  bifid and highly oblique. The  
second, third and four th  auxiliary lobes a r e  simple trif id 
s t ruc tu res  s i tuated on t h e  umbilical wall. T h e  f i rs t  la tera l  
saddle  is  divided in to  two  main branches,  with t h e  ventra l  one  
larger  than t h e  dorsal. T h e  second l a t e ra l  saddle  i s  narrow, 
deeply incised and divided in to  th ree  unequal branches. 

Comments:  This specimen di f fers  f rom t h e  type  of J. brevis 
(Meek) in being less compressed throughout,  in developing 
la tera l  and ventrola tera l  tuberc les  a t  a n  ear l ier  s t age  of t h e  
phragmocone, and in t h e  blunter and less numerous ribs and 
tuberc les  of t h e  body chamber.  In a l l  t hese  f ea tu res  i t  
resembles  t h e  mater ia l  described above under J. cf .  brevis  p 
This specimen, however,  i s  larger  and has  f ewer  and blunter 
ribs and tuberc les  in t h e  las t  whorl, in sp i t e  of t h e  r a the r  
similar whorl section. This specimen is c loser  t o  t h e  o the r  
Canadian mater ia l  of J. cf .  brevis  9 than t o  t h e  type of 
J. brevis. Generally speaking, t h e  su tu re  line of J. aff .  
brevis  appears  more  similar t o  t h a t  of J . c f .  c rassus  
(text-fig. 12) than  t o  t h a t  of 3. brevis (text-fig. 15) in t h e  
apparent ly  g rea te r  number of auxiliary lobes. 

Dimensions (in mm): 

L D U h W l 

I. GSC 5368 98.6 62.2 5.6C0.09) 36.7(0.59) 34.0(0.55) 26.8 

1/L H W w / h  W / H  A P S In Ex 

I. GSC 5368 0.27 38.6 37.5 0.93 0.97 125-130' 22 90 10 22 

Je le tzkytes  criptonodosus sp. nov. 9 
P l a t e  6, f igure 10; P l a t e  7, f igures 1-2; 
P l a t e  8, f igures 7-9; Text-figures 25-27 

Holotype: The comple te  specimen (GSC 67104) figured on 
P l a t e  6, f igure 10, P l a t e  7, figures 1-2, Belanger Member,  
north side of Frenchman River,  just wes t  of road f rom 
Caton 's  ranch t o  Robsart ,  Sec. 14, Tp. 6, Rge. 25, W3rd, 
Saskatchewan (Coll. G.M. Furnival, 1940; GSC loc. 10374). 

Derivation of name: Derived f rom t h e  r a the r  obscure 
mul t i tubercula te  phragmocone. 

Diagnosis: Medium-sized species  of Je le tzkytes ,  with body 
chamber  extending slightly beyond t h e  phragrnocone; 
phragmocone involute, whorl sect ion varying f rom slightly 
depressed t o  sl ightly compressed throughout t h e  ontogeny; 
ape r tu ra l  angle  c. 132°-1400. Ribbing relatively sparser  and 
more  weakly prorsiradiate on t h e  phragmocone than on t h e  
body chamber,  with ventrola tera l  tuberc les  throughout. This 
growth s t a g e  is a lso  character ized by t h e  presence of a row 
of l a t e ra l  nodes on t h e  upper par t  of t h e  flanks, and by an 
incipiently multinodose appea rance  of t h e  ribs. Body 
chamber  with ventrola tera l  tuberc les  and dense, f ine  and 
sharp  ribbing. Suture  complex, with asymmetr ica l ly  bifid 
l a t e ra l  lobe shor ter  than t h e  ventra l  lobe. 

Material:  The  holotype GSC 67104; one incomplete  specimen 
-105) f rom the  s a m e  locali ty a s  t h e  holotype; and ?one 
incomplete  specimen GSC 69616, f rom Belanger Member,  
Ba t t l e  Creek,  Sec.  10, Tp. 7, Rge. 29, W3rd, Saskatchewan 
(Coll. G.M. Furnival,  1941; GSC loc. 16325). 

Description: Between 12 and 22 mm of d iameter  t he  
phragmocone is involute (U/D = 0.161, and globose with a 
whorl section varying f rom more  t o  less depressed 
(w/h = 1.45-1.08). The umbilical wall is  ver t ica l  and passes 
with a rounded shoulder into weakly curved t o  f l a t  flanks, 
which converge in a broadly rounded venter.  La te ra l  ribs, 
c .  14 per whorl, a r e  strong and rounded; they a r e  weakly 
prorsiradiate and flexuous and bear sharp  nodes on t h e  
ventrola tera l  shoulder, f rom which 2 ventra l  r ibs a r e  born. 
These  cross  t h e  venter  without interruption, t h e  adaper tura l  
one  forming a weak and forward convex bow. For about  a 
quar ter  of whorl, between c. 15-20 mm of d i ame te r  t h e  
l a t e ra l  r ibs thicken above t h e  middle of t h e  flanks forming a 
row of d iminute  nodes. 

T h e  l a s t  whorl of t h e  phragmocone, up  t o  i t s  end at 
c. 55-60 mm of d iameter ,  becomes more  involute 
(U/D = 0.12-0.08) and compressed (w/h = 0.95-0.87). The  
whorl sect ion is subtrapezoidal in shape, with ver t ica l  
umbilical wall, rounded margin and weakly converging and 
a lmost  f l a t  flanks. T h e  venter  i s  a lmost  t abu la t e  due t o  t h e  
ventrola tera l  tubercles.  La te ra l  r ibs remain weakly 
prorsiradiate,  but  become slightly more  flexuous, and 
secondaries a r e  in tercala ted  a t  d i f ferent  heights. The  
s t rength  of e a c h  rib changes  repeatedly and irregularly f rom 
t h e  inner t o  t h e  outer  margin of t h e  flank. A t  some  points, 
especially in the  lower and upper third of t he  flank, they 
form node-like thickenings. The ventrola tera l  nodes become 
progressively stronger and a l l  ribs cross the  venter  forming a 
shallow adapical concavity.  
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Text-figure 25. Jeletzkytes criptonodosus sp. nov. 9. 
holotype. GSC no. 67104. suture line at H = 34.5 m m  and 
W = 29.7 m m  (see Plate 6, f i g .  10; Plate 7. f i g .  1-2). 



The length of t he  ma tu re  specimens appears  t o  range 
between 85 and 90 mm. The  body chamber  is def lec ted and 
extends  shor t ly  beyond t h e  phragmocone. The l a s t  su tu re  
forms an angle  of c. 140° with t h e  longest axis  of t h e  shell. 
Sha f t  length amounts  t o  c .  25% of the  comple te  shell. 
Maximum whorl width and height is  a t  t h e  middle of t he  body 
chamber ,  where  a small  umbilical swelling occurs. The 
umbilical wall i s  ver t ica l  and a lmost  s t ra ight  until t h e  
aper ture .  A t  t h e  end of t h e  body chamber  t h e  whorl sect ion 
is subrounded with evenly curved flanks and venter ,  and 
slightly higher than wide. The ape r tu ra l  angle  is  132 t o  140°.  

Ribs become finer and m o r e  densely prosiradiate and 
flexuous where  the  shell is preserved, but look blunter and 
f ade  on t h e  in ternal  mould. Numerous secondaries a r e  
in tercala ted  at di f ferent  heights. Tubercles  a r e  r e s t r i c t ed  t o  
t h e  ventrola tera l  shoulder. They increase  in s i ze  towards  t h e  
middle of t h e  shaf t ,  f rom which point they become 
progressively smaller towards t h e  aper ture .  The re  a r e  about  
33 tuberc les  on t h e  l a s t  whorl. 

The su tu re  is complex. The la tera l  lobe is 
asymmetr ica l ly  bifid and shor ter  than t h e  ventra l  lobe. The 
second l a t e ra l  lobe is also asymmetr ica l ly  bifid, but narrower 
and half as deep  a s  t h e  first .  The f i rs t  auxiliary lobe is 
slightly oblique and less incised. The second t o  four th  
auxiliary lobes a r e  simple t r i f id  s t ruc tu res  located on t h e  
umbilical shoulder and wall ( text-fig.  25). The f i rs t  l a t e ra l  
saddle is  r a the r  narrow and divided in to  t w o  main branches, 
t h e  ventra l  branch being much larger than t h e  dorsal. The 
second la tera l  saddle  is  narrower and divided in to  t h r e e  
branches of d i f ferent  sizes. Auxiliary saddles exhibit  a 
s teady dec rease  in s i ze  and complexity towards t h e  umbilical 
seam. 

Comments:  This species seems  t o  be c lose  t o  J. brevis 
(Meek). However,  i t  d i f fers  f rom t h e  type  of t h a t  species  in 
t h e  wider whorl sect ion throughout t h e  ontogeny and the  
di f ferent  ornament  of t h e  phragmocone. I t  also has  a m o r e  
complex suture  line, with a deeper l a t e ra l  lobe, narrower and 
more  indented saddles and four auxiliary lobes. This su tu re  is 
very  similar t o  t h a t  of 3. cf .  crassus  and J. aff .  brevis 
(cf. text-figs.  12, 23, 25). Probably t h e  most d is t inct ive  
f e a t u r e  of J.  criptonodosus is t h e  sparser and irregular ribbing 
and t h e  presence of nodes in t h e  innermost whorls. 

In f a c t ,  this species  appears  t o  be  connected with t h e  
type  of J. brevis  through t h e  morphologically in t e rmed ia t e  
mater ia l  t h a t  he re  has  been placed in J. c f .  brevis (Meek) 9. 
Tha t  mater ia l  includes specimens with similar and even 
larger  width of t h e  whorl sect ion,  a s  well a s  nodose inner 
whorls. J. criptonodosus sp. nov., however,  d i f fers  in t h e  
more  incised suture  line, with narrower e lements ,  deeper  
f i rs t  la tera l  lobe and four auxiliary lobes. I t  also di f fers  in 
t h e  more  t abu la t e  venter  of t h e  phragmocone. However,  t he  
main distinction is t h e  appearance of a second l a t e ra l  row of 
nodes on t h e  upper par t  of t h e  flanks of what  s eems  t o  be  a n  
incipient mul t i tubercula te  phragmocone. 

In these  las t  f ea tu res  th is  species  i s  similar t o  J. plenus 
(Meek) and t o  ce r t a in  Western Interior scaphitids usually 
included in Discoscaphites Meek, e.g. D. cheyennensis (Owen) 
D. comprimus (Owen) (including D. in termedius  Meek). I t  
differs,  however,  f rom all  t hese  species,  in s ize ,  globosity and 
sparser ornament  of t h e  phragmocone. 

An incomplete specimen f rom GSCloc .16325  
tenta t ively  included in this species exhibits a similar 
involution and cross-section, a s  well as t h e  cha rac te r i s t i c  
incipient multi tuberculation. However,  i t  has  sharper ,  
slightly denser and more  flexuous ribs. 

Dimensions (in mm): 

2. GSC 67105 90 59.3 5.4(0.09) 36.5(0.62) 34.5(0.58) 22.5 

- 38.4 4.6(0.12) 22.0(0.57) Zl.O(O.55) - 
- 22.5 3.6(0.16) 13.9(0.62) 15.0(0.67) - 
- 12 5.3(0.44) 7.7(0.64) 

Ill H W w h  W/H A P S In Ex 

1. CSC 67104 0.25 33.6 30.9 0.87 0.92 132' 16 - ?3 33 

2. GSC 67105 - - ?34 0.95 - 140° - - - - 
- - - 0.95 - - -  - -  
- - - 1.08 - - 14 ?35 - - 
- .  - 1.45 - - -  - -  

Text-figure 26. Jeletzkytes triptonodosus sp. nov. q,  suture 
lines of specimen GSC no. 67105 at: a) H = 5 mm and 
W = c.  7.4 mm; b) H = 12 mm and W = 15 mm; c )  H = 21.9 mm 
and W = c .  21.5 mm, (see Plate 8 ,  fig. 7-9).  



Text-figure 27. Jeletzkytes criptonodosus sp. nov. 9 ,  c ross  
sect ion of the  holotype, GSC no. 67104. Body chamber  
stippled (see P la t e  6,  fig. 10; P la t e  7. fig.  1-21; X0.78. 

J e l e t zky tes  cf .  criptonodosus sp. nov. d 
P l a t e  l 1, f igures 1-21; Text-figures 28-31 

1952 Scaphi tes  (Hoploscaphites) pungens, Je le tzky,  - in 
Cobban and Reeside,  p. 1026 (non Binkhorst, 1861). 

Material:  One a lmost  comple te  GSC 61107 and four 
incomplete specimens (GSC 67107a, b, c ,  d )  f rom Belanger 
Member,  north side of Frenchman River,  just west  of road 
f rom Caton's ranch t o  Robsar t ,  Sec.  14, Tp. 6, Rge. 25, W3rd, 
Saskatchewan (Coll. C.M. Furnival, 1940; GSC loc. 10374); 
two  a lmost  comple te  specimens  (CSC 67106, 67108) f rom SW 
of Milestone, SE 114, Tp. 10, Rge. 20, WZnd, Saskatchewan 
(Coll. R. Graham, 1936; CSC loc. 10437); one  a lmost  
comple te  specimen (CSC 67109) f rom West of Dam Coulee,  
about  1.6 km ( I  mi) west  of Highway 21, south  side of 
Cypress  Lake, Saskatchewan (Coll. C.M. Furnival,  1940; 
CSC loc. 10398); t w o  a lmost  comple te  and ? 3  inner whorls, 
? f rom sha f t  sunk at Lampman,  Saskatchewan 
(Coll. D.B. Dowling, 1920; GSC loc. 16338) one  (+l?)  a lmos t  
comple te  specimen (GSC 671 10) f rom Ponteix,  Saskatchewan 
(Coll. P.S. Warren, 1930; GSC loc. 16326); ?one comple te  
specimen (CSC 671 11) f rom Belanger Member,  f rom ta lus  
0.40 km (114 mi) north of junction of Davis Creek and 
Frenchman River,  183 m (200 yd) e a s t  of cabin (Coll. 
G.M. Furnival, 1940; CSC loc. 10375); ?one a lmost  comple te  
specimen f rom Notukeu Creek,  near  Cadillac,  Saskatchewan 
(Coll. P.S. Warren, 1928; U.A. 752). 

Description: The  shell i s  r a the r  involute (U/D = 0.12-0.20), 
slightly compressed (w/h = 0.77-0.961, with subrectangular t o  
subrounded whorl section, between 20 and 30 mm, which i s  
t h e  s i ze  range of t h e  comple te  adul t  phragmocone. T h e  
umbilical  wall i s  ver t ica l ,  t h e  flanks vary  between parallel  t o  
curved and t h e  venter  between f l a t  and rounded. P r imary  
ribs amoun t  t o  c. 10 per half whorl; at f i r s t  they a r e  a lmos t  
s t ra ight  and separa ted by in terspaces  tw ice  a s  wide, but as 
growth proceeds they  become slightly prorsiradiate,  f lexuous 
and closely spaced. These  changes  a r e  usually accompanied 
by t h e  appearance of secondary ribs, f i r s t  in t h e  upper p a r t  of 
t h e  flanks, and l a t e r  below t h e  middle of t h e  flanks. In t h e  

upper pa r t  of t h e  flank a l l  primaries bear small  but 
conspicuous tuberc les ,  f rom e a c h  of which t w o  ventra l  r ibs 
originate.  All r ibs cross  t h e  venter  with a very weak 
adaper tura l  projection. R ib  s t rength  exhibits appreciable,  
changes  across  t h e  flank. This change in ribs' s t rength  is 
mostly visible where  they bend t o  produce a flexuous pa t t e rn ,  
i.e. in t h e  lower and upper thirds of t h e  flank. The thickening 
of ribs on t h e  lower pa r t  of t he  flank is accompanied by t h e  
appea rance  of small  tuberc les  near  t h e  end of the  
phragmocone and beginning of the  body chamber .  Another 
swelling of the  ribs produces inconspicuous nodes on t h e  
upper third of t he  flanks, which a r e  only visible for a very  
shor t  d is tance  extending approximately over one-half a whorl 
before  the  end of the  phragmocone. 

Tota l  length of adult  specimens ranges between 40 and 
50 mm. The body chamber  is def lec ted,  extending slightly 
beyond the  phragmocone. I t s  whorl sect ion ranges f rom 
compressed subrectangular t o  depressed subquadrate,  with 
t h e  width increasing steadily towards  t h e  aper ture ,  while t h e  
height decreases  a f t e r  reaching a maximum a t  t h e  middle of 
t h e  body chamber.  The aper tura l  angle  appears  t o  range 
between 120 and 140". Flanks  and venter  vary f rom a lmos t  
f l a t  t o  weakly curved. On t h e  lower third of t h e  flanks t h e  
nodes increase  in s i ze  developing in to  4 t o  7 bullae, f rom 
which two  t o  four ribs originate.  These ribs a r e  prorsiradiate 
and flexuous. They a t t a i n  their  maximum st rength  in the  
middle of t h e  body chamber.  Most of them end in 6 t o  
l 0  ventrola tera l  clavi-like tubercles.  These  a r e  usually 
connected by 2 t o  3 ventral  ribs, some  of which may connect  
clavi belonging t o  d i f ferent  pairs, thus forming a zig-zag 
pat tern .  The number of furcat ions  of primaries,  and 
accordingly t h a t  of secondaries per primary rib, increases in 
t h e  las t  quar ter  of t h e  body chamber.  Ribs become finer and 
the  ventrola tera l  nodes f ade  away. In s tou te r  and strongly 
ribbed specimens the  ventrola tera l  nodes disappear at shor ter  
d is tances  f rom t h e  ape r tu re  than in t h e  more  compressed and 
more  finely ribbed specimens. Number of secondary ribs on 
t h e  l a s t  whorl amounts  t o  c. 70-85. 

The r a the r  s imple  su tu re  l ine (text-figures 28-31) has  
an  asymmetr ica l ly  bifid f i r s t  l a t e ra l  lobe, which is as d e e p  a s  
t h e  ventra l  lobe. The second l a t e ra l  lobe is  asymmetr ica l ly  
tr if id and half a s  long a s  t h e  lateral .  T h e  f i r s t  auxiliary is a 
s imple  asymmetr ica l ly  t r i f id  s t ruc tu re ,  which is oblique. The 
second and las t  auxiliary is a simple asymmetr ica l ly  t r i f id  
s t ruc tu re  s i tuated on t h e  umbilical wall. The f i r s t  l a t e ra l  
saddle is  relatively wide and divided in to  t w o  main branches,  
with t h e  ventra l  branch larger  than t h e  dorsal one. The 
second la tera l  saddle  is  narrower and deeply incised. 

Text-figure 28. Jeletzkytes cf .  criptonodosus sp. nov. O? 
su tu re  line of specimen GSC no. 67111. a t  H = 14.3 m m  and 
W = 12.7 mm (see Pla te  11, f ig .  1-3). 
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Text-figure 29. Je l e t zky tes  cf .  criptonodosus sp. nov. d! 
su tu re  lines of: a )  specimen GSC no. 67106. a t  H = 9.3 mm 
and W = 7.6 mm (see Pla te  11, f ig .  12-14); b )  specimen 
GSC no. 67108, a t  H = 17.6 mm and W = 17.6 mm (see  
P la t e  11. fig.  4-61. 
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Text-figure 30. Je l e t zky tes  cf.  criptonodosus sp. nov. $l 
suture  line of specimen GSC no. 67107b. X15,  a t  H = 11.9 mm 
and W = 9 mm (see Pla te  11, f ig .  15-16). 

Comments:  The specimens described herein show a large  
variation in umbilical width, deg ree  of compression, and 
s t r eng th  of ornament.  The f a c t  t h a t  severa l  of them seem t o  
belong t o  a single assemblage (GSC loc. 10374) allows, 
however, t o  consider much of the  above discussed 
morphologic variation as intraspecific.  

Thereaf ter  t he re  is almost no problem in placing 
within this morphologic range single specimens coming f rom 
other  locali t ies (GSC loc. 10398; GSC loc. 16338). There  are ,  
however,  a f ew remaining specimens, of those  available t o  
t h e  author ,  t h a t  show some  di f ferences  t h a t  could have 
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Text-figure 31. Je l e t zky tes  cf. criptonodosus sp. nov. d 
su tu re  line of specimen CSC no. 67109 a t  H = 11.2 mm. and 
W = 8.9 m m ,  (see  Pla te  11, f ig .  7-11).  

taxonomic significance. Thus, one specimen f rom 
GSC loc. 10374 seems  t o  have a re la t ively  more  evolute  adu l t  
phragmocone with sparser and s t ra ighter  primaries and 
almost without secondaries.  However, this s eems  only t o  
represent  t h e  persistence t o  a slightly older s t a g e  of those  
f ea tu res  found in t h e  inner whorls of t h e  specimens mos t  
commonly represented within this assemblage. 

More important  is, perhaps, t h e  re la t ive]  y larger body 
chamber  of specimen GSC 671 11 (from GSC loc. 10375) 
reproduced in P l a t e  I I ,  f igures 1-3, which a t  i t s  end is m o r e  
widely separa ted f rom the  phragmocone than t h a t  of any 
o the r  specimen he re  described. In t h a t  f e a t u r e  th is  specimen 
resembles t h e  holotype of J. quadrangularis (Meek, 1876, 
PI. 25, figs. 3a-b), although i t  is  smaller,  more  compressed 
and has  a di f ferent  ornament.  However, another  specimen 
tha t ,  even if crushed, appears  t o  have  a similarly de f l ec t ed  
body chamber  (GSC 671 10, P la t e  11, fig. 17; f rom 
GSC loc. 163261, is associated with ye t  another  specimen 
showing all  t h e  f ea tu res  found in t h e  larges t  assemblage he re  
described. I ts  possible seggregation in another  taxon, whose 
speci f ic  independence should be confirmed by a d i f ferent  
s t ra t igraphic  range, must awa i t  t h e  discovery of more  
abundant material .  

Finally, t he re  is a specimen (U.A. 752, P l a t e  l l ,  
figs. 18-21) agreeing with t h e  r e s t  in all f ea tu res  of t h e  body 
chamber.  However, i t  has  a re la t ively  more  evolute  
phragmocone with unusually rounded whorl sect ion and f i n e  
ribbing. It also lacks mul t i tubercula te  ribs. This specimen is 
only tenta t ively  included in our  species. 

The above described mater ia l  has  all t h e  f ea tu res  
usually ascribed t o  scaphitid microconchs. Fur thermore ,  pa r t  
of i t  (GSC loc. 10374) seems  t o  c o m e  f rom the  s a m e  
assemblage containing macroconchs  he re  ascribed t o  
J. criptonodosus sp. nov. Most morphological f ea tu res  of both 
micro- and macroconchs,  up t o  a d iameter  of c. 20 mm,  seem 
t o  ag ree  relatively well. Nevertheless,  in t h e  only available 
inner whorls of t h e  macroconchs t h e  ribbing seems  t o  become  
stronger and t h e  third row of nodes, on t h e  upper third of t he  
flank, is  m o r e  c lear ly  represented. Fur thermore ,  t h e  
incipiently mul t i tubercula te  s t a g e  is  more  c lear ly  developed 
in t h e  macroconchs,  although th is  f e a t u r e  occurs on t h e  f inal  
half whorl of t he  adul t  phragmocone, where  sexual 
d i f ferences  usually become evident. 



The general  taxonomic assignment of these  
microconchs is l e f t  under open nomencla ture  because of t h e  
small  number of inner whorls of both dimorphs available,  and 
t h e  only t en ta t ive  inclusion of some  of t h e  rnicroconchs he re  
described within th is  sexual pair. 

Thus  f a r ,  no  similar mater ia l  has  been described or  
figured f rom North America.  The  closely re la ted  
microconchs he re  included under J. cf .  brevis (Meek) cfdi f fer  
in the i r  l a rge  s ize  and t h e  wider and uniformly finely and 
densely ribbed body chamber.  Their inner whorls a r e  also 
more  densely and finely ribbed and usually devoid of t he  third 
row of nodes on the  upper third of t he  flank, although 
transit ional specimens may exis t  (GSC no. 67102; PI. 10, 
figs. 19-21). 

In f a c t ,  t h e  most similar ma te r i a l  s o  f a r  described in 
t h e  l i t e r a tu re  is  t h a t  f rom t h e  Kunrade Limestone of South  
Limburg, The Netherlands,  named Scaphi tes  pungens 
Binkhorst (1861, PI. Va3, fig. I). This i s  t h e  species  t o  which 
Je l e t zky  (g Cobban and Reeside,  1952; and 1968) tenta t ively  
referred some  of t h e  specimens here  described. 

S. pungens has  thus far  remained a poorly known 
species,  a f a c t  enhanced by Grossouvre's (1908, p. 37) 
indication about  the  incorrectness of Binkhorst's f igure  and 
t h e  possibility t h a t  i t  would also include finely ribbed 
specimens (see Grossouvre, 1908, PI. XI, fig. I). In t h a t  case ,  
S. pungens could prove t o  be  a junior subject ive  synonym of 
H. const r ic tus  Sowerby. 

In f a c t ,  t h e  microconch of H. cons t r i c tus  ranges f rom 
specimens  with umbilical  tuberc les  and strongly ribbed flanks 
(see dlOrbigny, 1840-2, PI. 129, fig. 10; Binkhorst, 1861, 
PI. Vd, fig. 6a; Favre ,  1869, PI. V, figs. I ,  4; 
Grossouvre, 1908, PI. XI, fig. 4; Nowak, 1911, PI. XXXIII, 
fig. 5) t o  specimens less strongly ribbed (see  Binkhorst, 1861, 
PI. Vd, fig. 6d; Schluter ,  1872, PI. XXVIII, fig. 5; 
Grossouvre, 1893, PI. 31, fig. 2; Wilckens, 1904, PI. 17, fig. 4; 
Nowak, 1911, PI. XXXIII, fig. 20) and even those  with f ine  
ribbing (see Uhlig, 1895, fig. 2; Bohm, 1891, PI. I, fig. 10; 
?Semenov, 1899, PI. V, fig. 8; Grossouvre, 1908, PI. XI, 
figs. 5-7; Bohm and Heim, 1909, PI. I, fig. 3; Nowak, 191 1, 
PI. XXXIII, fig. 18). I t s  representa t ives  a lso  range f rom less 
(Schluter, 1872, PI. XXVIII, fig. 6) t o  more  compressed (see 
Binkhorst, 1861, PI. Vd, figs. e-g) in cross-section. 

T h e  author  had t h e  opportunity t o  examine plaster 
c a s t s  of  t h e  holotype of Scaphi tes  pungens (Binkhorst, 1861, 
PI. Va3, fig. l) ,  and small  specimens  f rom t h e  s a m e  locali ty 
and s t ra t igraphic  zone kindly provided by L.A. van d e r  Tuuk. 
T h e  l a t t e r  has  also made  available his own observations on 
t h e  niorphological variabil i ty of this species. I t  i s  concluded 
t h a t  even if t h e  holotype is  not  s o  strongly ornamented a s  
indicated in Binkhorst's f igure,  t h e  tuberc les  and ribs a r e  
more  prominent than  in H. const r ic tus ,  in spi te  of t h e  
exis tence  of transit ional specimens usually included in 
H. cons t r i c tus  vulgaris Nowak. These  l a t t e r  may even 
develop smal l  ventra l  nodes, a f e a t u r e  c lear ly  represented in 
S. pungens, which is also character ized by t h e  presence of a 
third row of tuberc les  in  t h e  upper th i rd  of t h e  flank. 

Whatever t h e  s t a t u s  of th is  species,  a l l  t h e  microconchs 
ascribed t o  i t ,  as well  as those  included in  H. constrictus,  
d i f fer  f rom t h e  Canadian ma te r i a l  described herein in t h e  
following features .  S. pungens (see P l a t e  11, f igures 22-23) 
has  a def lec ted body chamber  t h a t  does  no t  become detached 
f rom t h e  phragmocone. This body chamber  also has  a 
ver t ica l  umbilical wall and a sharp  umbilical margin bearing 
s t rong  tubercles.  A conspicuous third row of l a t e ra l  nodes 

occurs  a t  i t s  beginning and prominent nodes occur  on i t s  
venter .  The aper tura l  angle  of S. pungens a lso  seems  t o  be  
larger  than in t h e  Canadian species. T h e  l a t t e r  also has  a 
more  indented su tu re  line, with a more  deeply divided l a t e ra l  
saddle  in which t h e  branches a r e  somewhat  d i f ferent  in size. 

H. cons t r i c tus  lacks tuberc les  in t h e  phragmocone, a 
f e a t u r e  consistently present  in t h e  Canadian mater ia l .  I t  
usually has a large  (130') ape r tu ra l  angle and a more  finely 
ribbed, compressed and involute phragmocone. 

The similarit ies between European and Canadian 
microconchs i l lus t ra te  qui te  well t he  taxonomic problems, 
which ar ise  when proper consideration is  not  given t o  t h e  
possible presence of sexual dimorphism. Thus, t h e  f a c t  t h a t  
microconchs of d i f ferent  species  a r e  usually more  a l ike  than 
t h e  macroconchs of t h e  s a m e  pairs c a n  lead, when sexual 
dimorphism is  not taken in to  account ,  t o  grouping together  
microconchs of d i f ferent  species.  Such is t he  case  herein 
when comparing microconchs ascribed t o  d i f ferent  Canadian 
species. Consequently,  t he  d i f ferences  between 
J. criptonodosus 9 and t h e  European macroconchs included in 
H. const r ic tus  a r e  g rea te r  than those existing between t h e  
microconchs. 

Dimensions (in mm): 
L D U h W l  

GSC 67107 45 29.5 3 . 5 ( 0 . 1 2 )  16 .0 (0 .54)  15 .4 (0 .52)  10.5 

GSC 67106 ?43 .5  22.4 3 . 8 ( 0 . 1 7 )  15 .1 (0 .67)  9 . 2 ( 0 . 4 1 )  11 .3  

GSC 67108 42 .5  26.4 5 . 3 ( 0 . 2 0 )  14 .4 (0 .55)  13 .0 (0 .49)  11.7 

GSC 67109 38.6 22.8 3 . 5 ( 0 . 1 5 )  1 2 . 7 ( 0 . 5 6 )  9 . 8 ( 0 . 4 3 )  9 . 8  

GSC 67111 49 30 4 . 5 ( 0 . 1 5 )  16 .0 (0 .53)  13.2(0.44)  I5 

U.A. 752 44 27 .6  5 .4 (0 .20)  lj.O(O.54) 15.5(0.56)  lle.5 

I f  H W w l h  W I H  A P S In Ex 
GSC 67107 0 .23  - - 0.96 - 13 c.78 6 I4 

GSC67106 0 .26  - - 0.61 - 13 +85 5 c.19 

GSC67108 0 .28  15.2 18.4 0 .90  1.21 140' 17 c.80 6 19 

GSC 67109 0 .25  15.5 15 0.77 0.97 - 11 +71 - 13 

GSC67111 0.31 18.8 19 0 .83  1.01 - - - - -  
U.A. 752 0.26 - - 1.03 - - c.15 - c.8 - 

Genus Rhaeboceras  Meek, 1876 

T y p e s :  Phylloceras? hall i  Meek, 1876. 

Diagnosis: Scaphitid of medium t o  l a rge  size;  involute inner 
whorls and beginning of body chamber  becoming progressively 
more  evolute  in t h e  las t  qua r t e r  of whorl; varying f rom 
compressed t o  more  or less depressed in whorl sect ion 
throughout ontogeny; f ine  t o  coa r se  primaries,  prors i radia te  
and becoming divided into,  or  with in tercala ted ,  secondaries 
in  t h e  inner th i rd  of t h e  flank. Complex t o  very  complex 
su tu re  l ine with very  narrow asymmetr ica l ly  bifid t o  t r i f id  
l a t e ra l  lobes and narrow, deeply incised l a t e ra l  saddles. 

Comments:  Rhaeboceras  Meek has  remained a poorly known 
genus since i t  was  introduced by Meek (1876) a s  an  
a l t e rna t ive  for  a case  in which t h e  t en ta t ive  assignment of 
i t s  t ype  species  t o  Phyl loceras  would have otherwise  been 
incorrect .  

The similarity of R. haU (Meek) with t h e  previously 
described "Ammonites opalus" Owen (1852) was  not  noticed 
and t h e  type  species  of t h e  genus was  never figured again on 
t h e  basis of new material .  



More globose and coarsely ribbed relatives were 
described under "Ammonites mullanus" (Meek, 18761, 
"Scaphites ~ubglobosus'~ Whiteaves (1 885), "Acanthoscaphites 
albertensis" Warren (1930) and "Rhaeboceras whiteavesi" 
Landes (& Russell and Landes, 1940). All these species, 
except t h e  first, were correctly included in Rhaeboceras by 
Landes (op. cit.), although the name had already been 
accepted as  valid by Williams (1930, p. 4-5). 

Small-sized species with similar coiling were also 
described by Warren (1934) under Ponteixites Warren, a name 
tha t  later was considered a synonym of Rhaeboceras by 
Arkell e t  al. (1957; see below). 

On the  basis of a personal study of all types and of the 
material available in Canada i t  seems advisable t o  accept  a s  
valid R. halli (Meek) (including "Ammonites opalus" Owen), 
R. albertense (Warren), and R. subglobosus (Whiteaves) 
(including R. whiteavesi Landes). This is a group of species 
with similar type of coiling and suture line, but differing 
from each other mainly in degree of compression and 
ornament. 

In spite of the  similarities of the above 
Rhaeboceras spp. with the  species included in Ponteixites, 
these last exhibit some consistent differences, such as  a 
tighter coiling and simpler suture line (see below), besides the  
smaller size and younger age. The sum total  of these 
features seems t o  be important enough t o  maintain 
Ponteixites a s  a valid taxon. 

Rhaebaceras has always been considered t o  be 
restricted to  the  North American Western Interior. I t  is 
possible, however, that  i t  attained a wider distribution. Thus, 
in the  Donetz Basin, European U.S.S.R. a species closely 
related t o  R. subglobosus (Whiteaves) has been described 
under the  name of "Acanthoscaphites innodosus" 
(Naidin, 1974, p. 178, PI. 62, figs. la-b). However, 
Ponteixites seems t o  be endemic t o  the  Western Interior of 
North America. 

The relationship of Rhaeboceras to  the scaphitids, 
dismissed by Meek (1876, p. 461) on the grounds of the  lack of 
detachment of the  mature body chamber, has been correctly 
assumed by Whiteaves (1885), Reeside (1927a), Warren (1930), 
Williams (1930), and Arkell e t  al. (1957). Within this group 
Rhaeboceras appears t o  be closely related to  
Acanthoscaphites Nowak, a relationship that  has been 
stressed by the inclusion within the la t ter  genus of several 
species la ter  transferred t o  Rhaeboceras. Acanthoscaphites, 
however, has nodes on the  venter of the  outer whorl and 
stronger ornament. These distinctions a r e  further enhanced 
by the apparent different geographic distribution of both 
groups. Thus, Acanthoscaphites is unknown from North 
America, while in Eurasia, where i t  occurs, Rhaeboceras is 
almost totally absent. There is, however, a t  least one species 
of Acanthoscaphites, i.e. A. innodosus, without nodes, and a t  
least one specimen of Rhaeboceras from the  Western Interior 
with ventral nodes (see PI. 13, figs. 9-10). Furthermore, the  
suture line of some species of Rhaeboceras (e.g. 
R. subglobosus) agrees with that  of A. tridens (see 
Nowak, 1911, figs. 8-9) not only in complexity and general 
pattern, but also, and perhaps significantly, in being 
ascendant towards the umbilical seam and in having a first 
lateral lobe tha t  is shorter than the  external lobe. It seems 
therefore that  the Maastrichtian Acanthoscaphites of Europe 
is a close relative of the Campanian-Maastrichtian North 
American Rhaeboceras, from which i t  could have originated. 
Alternatively, both groups could be parallel developments 
from the "nodosus-group". 

Rhaeboceras halli (Meek, 1856) 

Plate  12, figures 1-6; Plate  13, figures 1-4, 8; 
Text-figures 32-35 

1852 Ammonites opalus (N.S.), Owen, p. 579, Tab. VIII, fig. 6 
(nomen oblitum). 

1856 Ammonites Halli, Meek and Hayden, p. 70. 
1860 Ammonites Halli, Meek and Hayden, p. 420. 
1876 Phylloceras? Halli, M. & H., Meek, p. 458, PI. 24, 

figs. 3a-c. 
1930 Rhaeboceras halli Meek, Williams, p. 5 

[=Rhaeboceras albertense (Warren)] . 
Holotype: By monotypy, the  phragmocone with part of the  
crushed body chamber figured by Meek (1876, PI. 24, 
figs. 3a-c; here refigured on PI. 12, fig. 1-3) from the  
"Bearpaw Shale, Missouri River, 241.4 km (150 mi) above 
mouth of Milk River, Montana" (USNM 384). 

Diagnosis: Relatively small and very compressed species of 
Rhaeboceras, with fine and dense ribbing, funnel-shaped 
umbilical walls, and relatively simple suture line, radially 
oriented and with wide lateral saddles. 

Material: The holotype (USNM 384); the type of "Ammonites 
opalus Owen", from t h e  "Great Bends of the  Missouri" 
(FMN 6377); one complete phragmocone with part of the  body 
chamber (GSC 5370) from Dirt Hills, Saskatchewan (Coll. 
A. Mowat, 1892; GSC loc. 97995) and one incomplete 
specimen from "Foxhill Sandstone", Sec. 33, Tp. I,  Rge. 22, 
W4th, Alberta (Coll. J.S. Irwin, 1930; U.A. 771). 

Text-figure 32. Rhaeboceras halli (Meek) ,  suture line of 
holotype, USNM 384. at  H = 35.4 mm and W = c .  24.5 mm (see 
Plate 12, f i g .  1-3).  

Text-figure 33. Rhaeboceras halli (Meek), suture line of  the 
holotype o f  '%mrnonites opalus Owen", FM 6377, at  
H = 30.6 m m  and W = 21.5 mm (see Plate 13. fig. 1-4). 
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Text-figure 34. Rhaeboceras  halli (Meek), su tu re  line of 
specimen GSC 5370. a t  H = 38.1 mm and W = 25.2 mm (see 
Pla te  12, f ig .  4-6). 

Description: Comple te  ma tu re  shell of relatively small  s i ze  
for t h e  genus, a t ta in ing a maximum d iamete r  of c. 115 mm. 

Between shell d iameters  of 30 and 70 mm, t h e  
phragmocone is involute (U/D = 0.11-0.141, with compressed 
whorl sect ion (W/H = 0.61-0.71), subrectangular in shape and 
with t h e  maximum width just below t h e  middle of t he  gently 
convex flanks. The umbilicus is  shallow with funnel-shaped 
walls which pass in to  t h e  flanks without forming shoulders. 
T h e  venter  is  narrowly arched. 

The ornament  consists of f ine  and sha rp  primary ribs, 
amounting t o  8-10 per half whorl. T h e  ribs begin on t h e  
umbilical wall with a slight backward projection. On t h e  
lower third of t h e  flanks they a r e  prorsiradiate,  and 
immediately above they become slightly flexuous and divide 
into 2-3  secondaries. A t  about  t h e  s a m e  height 2-3 barely 
visible secondaries a r e  in tercala ted  between each  pair of 
primaries,  which a r e  relatively prominent on t h e  lower half 
of t h e  flank. Some secondaries become divided f a r the r  
towards  t h e  venter ,  where  t h e  to t a l  number of ribs increases  
t o  c. 70-85 per half whorl. The re  all  r ibs a t t a i n  similar 
prominence and acquire  a weak adapical concavity.  

The adul t  body chamber ,  which s e e m s  t o  be  more  than 
half of a whorl in length,  begins at about  70-75 mm of 
d iameter .  The umbilical s eam exhibits a weak egression t h a t  
becomes stronger near the  aper ture .  The  whorl sect ion 
remains compressed and ova te  in shape. The number of 
primary ribs remains constant  on t h e  body chamber ,  although 
they become more prominent and tend t o  develop into 
bullae, f rom which obscure bundles of secondary ribs 
originate.  These  l a t t e r  become wider but thei r  number per 
half whorl remains  about  t h e  s a m e  a s  in t h e  phragmocone. 

The  su tu re  line (text-figs.32-34) is moderately 
complex fo r  t h e  genus, with a graded line of major e l emen t s  
radially oriented. The external  lobe i s  re la t ively  wide and a s  
deep  a s  t h e  narrow and trif id to  bifid f i r s t  l a t e ra l  lobe. T h e  
second la tera l  lobe is narrow, asymmetr ica l ly  t r i f id  and 
appreciably shor ter  than the  first .  The  f i r s t  auxiliary lobe, 
s i tuated near the  umbilical shoulder is  small ,  slightly 
indented, asymmetr ica l ly  tr if id and slightly oblique. Two 
more  oblique, small  and simple auxiliary lobes occur on the  
umbilical  wall. T h e  l a t e ra l  saddles a r e  relatively wide, and 
E/L saddle  is  tw ice  as large  a s  L/U . 
Comments:  Thus  f a r ,  only 3 specimens  of th is  species  a r e  
known t o  t h e  author.  Two of them a r e  t h e  types  of 
"Ammonites opalus  Owenl' and "Phylloceras? hall i  Meek". T h e  
remaining specimen is t he  only available representa t ive  f rom 
Canada. All t h r e e  specimens a r e  remarkably alike,  excep t  
for  t h e  absence of t h e  body chamber  in Owen's type. 

Text-figure 35. Rhaeboceras  hall i  (Meek), cross  sect ions  of: 
a )  holotype. USNM 384 (see  Pla te  12, f ig.  1-3); 
b) "Ammonites opalus Owen", F M  6377 (see Pla te  13, 
fig. 1-4); c) GSC no. 5370 (see  P la t e  12, fig. 4-6). Body 
chambers  stippled; X0.78. 

This species had previously been mentioned (Meek and 
Hayden, 1856, p. 70; 1860, p. 420; Meek, 1864, p. 24) a s  
"Ammonites Hallif', and Meek(1876)  included i t  in 
Phylloceras, although he noted t h e  sutural  d i f ferences  and the  
def lec ted outer  whorl. A possible relationship with the  
scaphitids was  dismissed because t h e  outer  whorl does not 
become detached f rom t h e  phragmocone. Meek (1876) was 
apparently unaware  of t h e  similarit ies between t h e  inner 
whorl of his specimen and t h e  phragmocone previously 
figured by Owen (1852, pl. VIII, fig. 6) under t h e  name  
"Ammonites opalus". Since then Williams (1930, p. 4-5) 
described, but  not  figured, t w o  specimens of "R. hall i  Meek" 
f rom the  Bearpaw Format ion of t h e  South Branch of Boxelder 
Creek,  Saskatchewan. The relationships of this Rhaeboceras  
species  t o  o the r s  were  discussed by Landes (in Russell and 
Landes,  1940). 

The original mater ia l  of Owen (1852) has been recent ly  
located by t h e  author  in t h e  Field Museum of Michigan, and is 
photographically refigured he re  fo r  t h e  f i r s t  t ime.  I t  closely 
ag rees  in a l l  f e a t u r e s  with t h e  type  of Rhaeboce ras  halli 
(Meek), both specimens  belonging the re fo re  t o  t h e  s a m e  
species. A s  Owen's name  has not  been used s ince  i t s  
inception, whereas  Meek's has been repeatedly  quoted and is  
considered to  represent  t he  type species  of Rhaeboceras  
Meek (cf.  Arkell  et al., 1957, p. L229), i t  i s  appropr ia te  t o  
follow Art .  23b of the  IC2N and t o  regard "Ammonites 
opalus" as nomen oblitum. 

Of t h e  only two  specimens from Canada previously 
ascribed t o  R. halli, and described by Williams (1930, p. 4-51, 
only one  has  been found s o  f a r  by t h e  author  thanks  t o  t h e  
cooperat ion of R.V. Best  of t h e  University of Brit ish 
Columbia. Tha t  specimen, h e r e  figured on P l a t e  18, 
f igures 3-5, has  s touter  whorl section, coarser  and sparser 
ribbing, s teeper  umbilical walls, with a deeper  umbilicus and 



a strongly suspensive and more  complex su tu re  line, a l l  
f ea tu res  on which i t  c a n  be  c lear ly  separa ted f rom R. halli, 
and ascribed instead t o  R - a l b e r t e n s e  (Warren). The 
di f ferences  between both species  will be  discussed below. 

Dimensions (in mm): 

holotype, 
USNM 384 
B.&. 114.8 21.3 56.8 ? 9  82 - 
@rag. 69.6 9.2 37.1 25 13 c.72 0.67 

2. "A. opalus", 
type, 
FMN 6377 

phrag. 69.6 7.8 38.4 25 10 c.70 0.65 
phrag. 44.7 5.5 24.7 17.6 11 c.65 0.71 

3. GSC 5370 
B. ch. 11 1 13.6 58.7 35 8 ?70 0.60 
phrag. 74 10 40.8 24.9 10 84 0.61 

Rhaeboceras  af f .  hall i  (Meek, 1956) 

P l a t e  13, f igures 9- 10 

Material: One  f r agmen t  of body chamber  (GSC 671 12; 
GSC loc. 97996) f rom t h e  Bearpaw Format ion,  Cypress  Hills 
(exact  locali ty and level unknown) (Coll. G.M. Furnival). 

Description: F ragmen t  belonging to a specimen of 
c. 75-80 m m  of maximum diameter .  The  impressed dorsal 
pa r t  of t h e  body chamber  indicates  t h a t  t h e  phragmocone, a t  
c. 35 mm diameter ,  has  a compressed whorl section 
(W/D = 0.40) and is  ornamented by fine and dense  ribs. 

The body chamber  exhibits an  egression of t h e  umbilical 
s eam but does  not become detached f rom t h e  phragmocone. 
The  whorl section is subovate,  higher than wide (W/H = 0.82) 
with t h e  maximum width on t h e  lower third of t h e  flank. The  
umbilical  wall is  inclined outwards  and t h e  flanks converge 
in to  an  evenly rounded venter.  On t h e  umbilical margin  t h e r e  
a r e  strong tubercle-like bullae, f rom which fascicules of 4-6 
ribs a r e  born. These  ribs a r e  prorsiradiate with a very weak 
flexuosity in t h e  middle of t h e  flank. Secondaries a r e  also 
in tercala ted  at di f ferent  heights. All r ibs a r e  rounded and 
become wider and blunter towards  t h e  venter.  Near  t h e  end 
of t h e  body chamber  th ree  rounded and blunt nodes a r e  
developed on t h e  ventra l  area .  

Comments:  This f r agmen t  resembles  R. hall i  in all  observed 
features .  I t  differs,  however, in t h e  presence of ventra l  
nodes, a f ea tu re  thus  f a r  never described for  any species  of 
Rhaeboceras.  This f ea tu re  is in f a c t  cha rac te r i s t i c  of t h e  
genus Acanthoscaphites.  The exis tence  of a specimen of 
Rhaeboceras  with ventra l  tuberc les  is, therefore ,  worthwhile 
reporting, especially s ince  t h e r e  i s  a t  l ea s t  one  record of 
Acanthoscaphi tes  without those  tuberc les  (cf. Naidin, 1974, 
p. 178, PI. 62, figs. la-b).  I t  is possible, however,  t h a t  this is  
a pathological specimen and the  ventra l  nodes may be 
connected t o  t h e  l a t e ra l  injury visible on P l a t e  13, f igure 10, 
and, therefore ,  a r e  not  taxonomically significant. 

Rhaeboceras  a lbe r t ense  (Warren, 1930) 

P l a t e  13, f igures 5-7; P la t e s  14- 18; 
Text-figures 36-49 

I885 Scaphi tes  abyssinus, Morton (Sp.), Whiteaves, p. 51. 
1930 Acanthoscaphi tes  a lber tens is  sp. nov., Warren, p. 23, 

PI.  11, fig. 1,2; PI. IV, fig. 2. 
1930 Rhaeboceras  hall i  Meek, Williams, p. 5. 
1940 Rhaeboceras  a lber tens is  (Warren) Landes, Russell 

and Landes,  p. 175. 

GSC 

Text-figure 36. Rhaeboceras albertense (Warren). suture 
line of lectotype, U A  349, at H = 26.9 mm and W = 25.2 mm 
(see Plate 13. f ig .  5-7). 

U GSC 

Text-figure 37. Rhaeboceras albertense (Warren), suture 
line of the paralectotype U A  371, at H = c .  31 mm and 
W = 29.7 m m  (see Plate 17, f ig .  5-6). 

GSC 
Text-figure 38. Rhaeboceras dbertense (Warren), suture 
line of specimen GSC no. 67113, at H = 45.6 mm and 
W = 40.8  m m  (see Plate 18. f ig .  3-51. 



1 GSC 

Text-figure 39. Rhaeboceras albertense (Warren). suture lines of specimen GSC no. 671 16 at: 
a )  H = 12.9 mm and W = 11.3 mm; b) H = 34.7 mm and W = ?36 mm, (see Plate 15. fig. 1-51. 

l GSC 

Text-figure 42. Rhaeboceras albertense (Warren), suture 
line of specimen GSC no. 67115, at H = 3 mm and W = 3 mm 
(see Plate 17, fig. 1-2). 

Text-figure 40. Rhaeboceras albertense (Warren). suture 
line of specimen U A  1108 at H = 37.6 mm and W = 32.2 mm,  
(see Plate 18, fig. 1-2). 

GSC 

Text-figure 43. Rhneboceras albertense (Warren), suture 
line of specimen GSC no. 69592, at H = 21.6 mm and 
W = 18.8 mm. 

GSC 
Text-figure 41. Rhaeboceras albertense (Warren), suture 
line of specimen GSC no. 67115, at H =28.5 mm and 
W = 16 mm (see Plate 17, fig. 1-2). 



'J GSC 

Text-figure 44. Rhaeboceras albertense (Warren), suture 
lines of specimen GSC no. 67118 at: a )  W = 1.6 mm; 
b) H = 2.9 mm and W = 3.4 mm;  c )  H = 21.1 m m  and 
W = 18.4 mm.  (see  Plate 14. fig.  6-11]. 

U GSC 
Lectotype: Here  designated, t h e  complete  phragmocone with 
beginning of t h e  body chamber figured by Warren, 1930, on Text-figure 45. m e b o c e r a s  albertense (Warren). suture 
Plate  11, figure 2 and Plate  I V ,  f igure 2, here  refigured on lines of  specimen GSC no. 67117 at: a )  W = 1.6 mm; 
Pla te  13, figures 5-7, from the Bearpaw Formation, b) H = 11.5 mm and W = 11.4 mm; c) H = 24.3 m m  and 
Steveville, Alberta (Coll. W.E. Cutler,  U.A. 349). W = 27 mm,  (see  Plate 1 4 ,  f ig.  1 - 5 ) .  

Diagnosis: Medium-sized species of Rhaeboceras, with ovate  
t o  subquadrate whorl section, becoming a s  wide a s  high a t  the  
end of the  body chamber; has about 30-50 coarse  secondary 
ribs per half whorl at all  stages. Complex suture  line, with 
narrow lobes and saddles; external  lobe is deeper than t h e  
la teral  lobe and umbilical e lements  a r e  ascendant. 

Material: The  lectotype U.A. 349; the  paralectotype 
U.A. 371, an incomplete specimen consisting of the  last 
quar ter  of whorl of t h e  phragmocone and t h e  first  half whorl 
of the  body chamber, figured by Warren, 1930, on P la te  11, 
figure I ,  and here  refigured on P la te  17, figures 5-6, from 
Bearpaw Formation, Steveville, Alberta (S. Davies coll.); a 
complete  phragmocone with beginning of t h e  body chamber 
(GSC 671 131, described by Williams (1930, p. 5) and here  
figured for t h e  first  t ime on P la te  18, figures 3-5, from t h e  
Bearpaw Formation, south branch of Boxelder Creek, Sec. 30, 
Tp. 10, Rge. 29, W3rd, Saskatchewan (Coll. W.S. Dyer; 
GSC loc. 97997); one almost complete  specimen, and one with 
almost complete  phragmocone and par t  of t h e  body chamber, 
and one complete  juvenile (?) phragmocone (GSC 67114-5) 
f rom c.  152.5-183.0 m (500-600 f t )  below top of Bearpaw 
Formation, McShane Creek, S. 25, Tp. 9, Rge. 27, 
W3rd, Cypress Hills, Saskatchewan (Coll. G.M. Furnival; 
GSC loc. 1631 3); ? one phragmocone with par t  of the  body 
chamber from 183.0 m (600 f t )  below top of Bearpaw 

Formation, SE 114, S. 5, Tp. 10, Rge. 28, W3rd, Cypress Hills, 
Saskatchewan (Coll. G.M. Furnival; GSC loc. 16316); 
oneincomplete  specimen (GSC67116) from Travers 
Reservoir, near Vulcan, at opposite end of lake f rom Li t t l e  
Bow Park (Coll. Mrs. P. James,  1980; GSC loc. 97998); 
one almost complete,  but crushed specimen with par t  of 
phragmocone and body chamber missing, from Ponteix, 
Saskatchewan, GSC 69616 (?Coil. P.S. Warren; 
GSC loc. 37742); one almost complete  adult  phragmocone 
with par t  of t h e  body chamber, and one complete  juvenile (?) 
phragmocone, GSC 671 17-8 from c. 152.5 m (500 f t )  above 
base of Bearpaw Formation, a t  Manyberries section, Sec. 30, 
Tp. 5, Rge. 4, W4th (Coll. R.W. Landes, GSC loc. 16396); 
oneincomplete  and crushed specimen with end of 
phragrnocone and beginning of body chamber, from near 
Marklee, south of the  town of Elbow, Saskatchewan, 
GSC 69617 (Coll. J.A. Allan, 1917, GSC loc. 97999); 
one fragmentary specimen with par t  of body chamber and 
phragmocone, from Lethbridge, Alberta (U.A. 154); 
one almost complete  specimen from uppermost Pale  Beds, 
Lost River, Tp. I ,  Rge. 4, W4th, about 3.2 km (2 mi) north of 
49th parallel, Coll. by Silver Smoliak (per Dr. Moore, 
U.A. 1108); one complete  adul t  specimen (GSC 5338) f rom 



White Mud River (Coll. McConnell, R.G. 1884; 
GSC loc. 98000); one almost complete  adult  specimen 
(GSC 67119) from Frenchman River, Saskatchewan (Coll. 
F.H. McLearn, 1928; GSC loc. 16334); one a lmost  complete  
adult  GSC 69591, from Cypress Hills, Sec. 18, Tp. 10, 
Rge. 28, W3rd (G.M. Furnival, 1941; GSC 1oc. 16328). 

Description: Complete  adult  specimens reach a maximum 
shell size tha t  seems t o  range between 120 and 180 mm of 
diameter;  the  phragmocone ranging in s ize  between c. 70 and 
c. 100 mm. 

Between 15 and 30 mm of diameter the  phragmocone is 
fairly involute (U/D = 0.20-0.22), with steep, almost vertical 
umbilical walls. The whorl section is subrectangular in shape 
with height exceeding width (W/H = 0.88); the  maximum 
width lies in t h e  lower third of the  flanks which exhibit a 
weak convergence towards an almost f la t  venter. About 8 
s t ra ight  relatively prominent and rounded primary ribs a r e  
visible on t h e  upper par t  of the  umbilical wall; they become 
flexuously prorsiradiate on the  flanks, where they a r e  
separated by interspaces twice a s  wide. Secondary ribs a r e  
formed a t  different heights within t h e  middle third of the  
flank; some of them originate in t h e  primaries, while others  
a r e  intercalated. Towards the  upper part  of the  flank and 
venter all  ribs, which amount t o  c. 26 per half whorl, a r e  
equally prominent and form a weak adapically concave arch. 

Between 45 and 80 mm of diameter  t h e  phragmocone 
becomes relatively more involute (U/D = 0.14-0.181, the  
umbilical wall is also quite s t eep  and the  whorl section 
re ta ins  a similar shape and degree of compression 
(W/H = 0.79-0.94) by an almost isometric growth of height 
and width. The venter is rounded. Ribbing also remains 
similar t o  tha t  of t h e  inner whorls, although t h e  number of 

U GSC 
Tert-figure 46. Rhaeboceras albertense (Warren), suture 
line of specimen GSC 67119. at H = 17.2 mm and 
W = 13.7 mm (see Plate 17. f ig .  7 -9 ) .  

"I;' 
U GSC 

Text-figure 47. Rhaeboceras a1 bertense (Warren), suture 
line of specimen GSC no. 5338, at H = 16.6 mm and 
W = 13 mm (see Plate 17. f ig .  3-4).  

secondaries increases steadily in some specimens (GSC 67 11 7; 
PI. 14, fig. 1-5), while i t  remains almost constant  in others  
(GSC 67116; PI. 15, fig. 1-5). At  the  same t ime  there  is no 
evident correlation between whorl width and density of 
ribbing. 

The body chamber is c. 213 of a whorl in length. The 
umbilical seam egresses markedly reaching almost t h e  
ventral a rea  of the  preceding whorl a t  the  apertural end. The 
umbilical wall remains vertical,  the  flanks almost f la t  and 

/'d 
GSC 

Text-figure 48. Cross sections of  Rhaeboceras albertense 
(Warren); a )  lectotype.  U A  349 (see  Plate 13, fig. 5 -7 ) ;  
b )  paralectotype, U A  371 (see  Plate 17, f ig .  5-6);  
c )  GSC no. 67113 ( see  Plate 18, fig.  3-51; d )  GSC no. 67116 
(see  Plate 15, f ig .  1-5).  Body chambers stippled; X0.50. 

GSC 

Text-figure 49. Rhaeboceras albertense (Warren), cross 
sections of  specimens: a )  GSC no. 67114 (see  Plate 15, 
fig. 6 ) ;  b )  GSC no. 5338 (see  Plate 17, f igs .  3-4) .  Body 
chambers stippled; X0.70. 



t he  venter  is weakly rounded. Whorl sect ion becomes 
depressed and about a s  wide a s  high (W/H = 0.84-1.30) by 
negat ive  a l lometry  of height and positive a l lometry  of width. 
Pr imary ribs, amounting t o  9-10 in t h e  las t  half whorl 
develop c lose  t o  the  umbilical margin in to  narrow and 
forwardly bended bullae. Secondaries,  amounting t o  35-49 in 
t h e  las t  half whorl, originate a s  on the  phragmocone f rom or 
between t h e  primaries,  mostly on the  lower half of t he  
flanks; they a r e  weakly flexuous and fo rm an  adapically 
concave arch below t h e  middle of t h e  flank; they cross  the  
venter ,  where  they become slightly th icker  and a lmost  
transversal.  

The septa l  su tu re  (text-fig.  36-47) is qui te  complex, 
with narrow bifid to  trifid lobes and raised saddles. The  f i rs t  
su tures  (W < 1.6) a r e  typically quadrilobate,  but a s  growth 
proceeds severa l  auxiliaries develop by subdivision of t h e  L/U 
saddle.  

The  adul t  su tu re  is complex, with a bifid f i r s t  l a t e ra l  
lobe, which is narrower,  but not a s  deep, a s  E. T h e  second 
l a t e ra l  lobe is similar but considerably smaller.  The auxiliary 
lobes, which a r e  t h r e e  in number,  a r e  ascendant  towards  t h e  
umbilical margin although they become re t r ac t ed  near the  
umbilical  seam. T h e  saddles a r e  narrow t o  very narrow and 
(strongly) denticulate.  E/L is deeply bisected and broader 
than L/U,  which is very narrow. 

Comments:  As pointed ou t  by Warren (1930, p. 24), 
R. a lbe r t ense  is similar t o  R. hall i  (Meek), f rom which i t ,  
however,  d i f fers  in ornament  and whorl section. Thus, t he  
las t  species has  a consistently more  compressed phragmocone 
(0.61-0.71 vs. 0.79-0.94) and finer and denser ribbing a t  all  
s tages  (70-85 vs. 31-50). R. a lbe r t ense  seems  t o  be  a lways  
more  evolute (U/D = 0.14-0.18 vs. 0.11-0.14), and has  a lmost  
ver t ica l  umbilical  walls and a deep  umbilicus, whereas  this is  
shallower and funnel-shaped in R. halli. 

I t  is  worth noting t h e  close,  but marginal, position in 
ribbing and the  degree  of compression, and t h e  relatively 
small  number of t h e  specimens he re  included in R. halli, with 
r e spec t  t o  t h e  ones  ascribed t o  R. albertense.  All this 
suggests t he  possibility t h a t  t h e  two  represent  e x t r e m e  
morphologic var iants  of a single species  whose more  common 
fea tu res  a r e  those  of t h e  type  specimen of R. albertense.  If 
so, this las t  name should be t r ea t ed  a s  junior synonym of 
R. halli. This  conclusion would be  supported by an apparent  
covariation in ribbing and degree  of compression, with t h e  
most  compressed specimens having t h e  finer and denser 
ribbing. However,  those  specimens closely resembling the  
type of R. a lber tense  show a wide variation in coarseness  and 
density of ribbing, which does not seem t o  be corre la ted  with 
t h e  variation of t h e  whorl section. Fur thermore ,  if despi te  
t h e  apparent  lack of correlation between width of whorl 
sect ion and density of ribbing, i t  i s  assumed t h a t  variations in 
these  f ea tu res  a r e  intraspecific,  then i t  becomes necessary t o  
apply a similar cr i ter ion when di f ferent ia t ing R. subglobosus 
f rom R. whiteavesi. This probably would imply 
synonymisation of those  two  names with R. halli. 

I t  s eems  advisable, therefore ,  t o  maintain the  
distinction between R. halli and R. albertense.  In addition t o  
t h e  type of ribbing and degree  of compression, they seem also 
t o  d i f fer  in t h e  whorl sect ion of t h e  body chamber  and t h e  
su tu re  line. Whereas t h e  whorl section of t h e  body chamber  
of R. hall i  s eems  t o  be relatively compressed, it becomes 
a lmost  depressed towards  t h e  t i p  in R. albertense.  This las t  
species  also has  a relatively more  complex su tu re  line, which 
is  s t ra ight  t o  slightly ascendant towards  t h e  umbilical 
margin, with narrower lobes and saddles, and a usually bifid L 
which is not a s  deep  a s  E. On the  other  hand, R. halli has  a 
relatively r e t r ac t ed  and less dent icula te  su tu re  line, with 
wider E/L saddle, and a narrowly t r i f id  la tera l  lobe which is 
a s  d e e p  a s  E. 

The  l e c t o - a n d  para lectotype,  and most of t he  
specimens he re  included in R. a lber tense ,  s eem t o  represent  
t he  macroconchs of a possible dimorphic pair. The possible 
microconchs consist  of 2 smaller specimens, t ha t ,  excep t  f o r  
t he  s ize ,  seem t o  ag ree  in all  o ther  f ea tu res  wi th  t h e  more  
abundant larger  specimens. A def in i te  conclusion cannot  b e  
drawn due t o  t h e  paucity of specimens and t h e  f a c t  t h a t  they 
have not been found in association. T h e  s ize  alone does  no t  
s eem t o  be evidence enough t o  introduce a new taxon. 

The  best preserved of the  two  smaller specimens  
(GSC 5338) was  included by Whiteaves (1885, p. 51) in 
"Scaphites abyssinus Morton" and said t o  be c loser  t o  t h e  
specimen figured by Meek (1876, PI. 35, fig. 2a) than t o  
ivlorton's t ype  (1842, PI. 10, fig. 4). But, a s  t h e  figures of th is  
las t  author and Meek's specimen (USNM 409, 17928) show, t h e  
similarit ies a r e  only superficial. T h e  most striking 
di f ferences  a r e  t h e  presence in D. abyssinus of t w o  rows of 
nodes on both sides of t he  tubercula te  venter  and a simpler 
su tu re  line. 

Dimensions (in mm): 

D U H W P S W/H 

I. Lectotype, 
U.A. 349 
Inc. B.ch. 85 10.2(0.12) 46.9(0.55) 39.5(0.46) 10 39 0.84 
end phrag. 70.3 9.5(0.14) 37.2(0.53) 32.0(0.46) 10 40 0.86 
phrag. 56.5 7.2(0.13) 31.0(0.55) 27.0(0.48) l 0  40 0.87 

2. Paralecto- 
type. U.A. 371 
1nc.B.ch. 95 16.5(0.17) 49.5(0.52) 47.0(0.49) 8 28 0.95 
end phrag. c.68.3 11.5(0.17) 37.2(0.54) 33.6(0.49) - - 0.90 

3. CSC 671 13 
endphrag. 91.6 13.5(0.15) 48.6(0.53) OZ.O(O.46) C.9 42 0.86 
phrag. 63.4 8.9(0.14) 34.9(0.55) 31.2(0.49) 10 38 0.89 

4. CSC67114 
end B. ch. c.176 44.0(0.25) 65.5(0.37) 68.8(0.39) 10 42 1.05 
end phrag. 99.6 14.6(0.15) 50.0(0.S0) 39.4(0.40) l 0  50 0.79 

5. GSC67115 
inc.B.ch. 59.6 lO.O(O.17) 30.0(0.50) 25.3(0.42) 8 34 0.84 
end phrag. 47.4 8.5(0.18) 25.7(0.54) 22.0(0.46) 9 - 0.86 

6. CSC 67116 
inc.B.ch. 117.4 27.6(0.24) 51.0(0.43) 50.0(0.43) 9 c.35 0.98 
end phrag. 72.2c.10.0(0.14) 38.6(0.53) 34.0(0.47) 7 32 0.88 
phrag. 29.8 6.7(0.22) 14.7(0.49) 12.9(0.43) 7 27 0.88 

7. GSC 67117 
inc.B.ch. I45 c.29.0(0.20) c.69.0(0.48) tSl.O(O.35) 9-10 49 (0.74) 
end phrag. 74.5 9.6(0.13) 41.9(0.56)C.35.0(0.47) 10.11 53 0.84 
phrag. 31 5.2(0.17) 17.2(0.55) IS.O(O.48) 9 32 0.87 

8. GSC67118 
end phrag. 
phrag. 

9. GSC 5338 
end B. ch. 
end phrag. 

10.GSC 67119 
end B. ch. 
phrag. 

1 I .U .A .  154 
Inc. B. ch. 
end phrag. 

12. U.A.  1108 
Inc. B. ch. 
end phrag. 



Rhaeboceras subglobosus (Whiteaves, 1885) 

P la tes  19-21; P la te  22, figure 1; 
Pla te  23, figures 1-3; Text-figures 50-56 

Scaphites subglobosus (n. sp.), Whiteaves, p. 52, PI. VII, 
fig. 3; PI. VIII, figs. 1 , l a  (not 2,Za). 
Scaphites subglobosus Whiteaves, Dowling, p. 32, 
PI. XXX, fig. I - l a  (Whiteaves' figure redrawn). 
Rhaeboceras subglobosus (Whiteaves), Landes, 
Russell and Landes, p. 176. 
Rhaeboceras whiteavesi Landes n. sp., Landes, p. 174, 
PI. VI, fig. 9; PI. VII, fig. 4; PI. VIII. 

Lectotype: The incomplete phragmocone (GSC 5339) figured 
by Whiteaves, 1885, on P la te  7, figure 3, and here  refigured 
on Plate  19, figures 1-2, from Old Wives Creek, Tp. 10, 
Rge.11,  W3rd, southern Saskatchewan (Coll. 
R.G. McConnell, 1884; CSC loc. 97992), by subsequent 
designation of Elias (1933, p. 315) and Landes (in Russell and 
Landes 1940, p. 176). 

Diagnosis: Large t o  very large species of Rhaeboceras with 
broad, and usually depressed, whorl section throughout t h e  
ontogeny; narrow umbilicus a t  all growth s tages  and complex 
t o  very complex suture  lines. 

Material: The lectotype, GSC 5339; the  paralectotype, a 
poorly preserved incomplete phragmocone (GSC 5371) f rom 
East Branch of t h e  Poplar River, on t h e  49th Parallel  (Coll. 
C.M. Dawson, 1874; GSC Ioc. 98001); the  holotype of 
"Rhaeboceras whiteavesi Landes", a complete  phragrnocone 
with par t  of t h e  crushed body chamber (GSC 9367), f rom near 
t h e  base of t h e  Blood Reserve Sandstone, Pothole Creek, 
Alberta,  SW 114, Sec. 34, Tp. 2, Rge. 22, W4th (Coll. 
R.W. Landes; GSC loc. 98002); the  paratype of I t  Rhaeboceras 
whiteavesi", an incomplete specimen with 113 whorl of body 
chamber, but lacking the  end of the  phragmocone 
(GSC 67120), from the  Manyberries section, about 45.7 m 
(150 f t )  above Bentonite 8, upper part  of the  Bearpaw 
Formation (Coll. R.W. Landes, GSC loc. 16396); par t  of a 
body chamber and phragmocone of a large specimen 
CSC 67121; GSC loc. 97992; and one partially crushed 
phragmocone GSC 67122; CSC loc. 98002; one very depressed 
incomplete and distorted phragmocone with part  of the  body 
chamber (GSC 696151, and one crushed incomplete 
phragmocone from Ponteix, Saskatchewan (CSC 69614) 
(Coll. ?P.S. Warren, 1930; GSC loc. 37742); a f ragment  of a 

body chamber and a fragment  of a phragmocone, from Berry 
Creek, Sec. 20, Tp. 29, Rge. 11, W4th (Coll. A1 Goldin; 
U.A. 03945); inner whorls of a phragrnocone from an unknown 
localitv (U.A. 756): ?one incornolete ohraamocone from -, 

~ e d a l i a ,  Alberta (Coll. Mr. ~ r e k k e ; '  U ~ A .  150); ?one 
incomplete phragmocone with par t  of the  body chamber from 
well south of Youngstown, Alberta (D.Bowman, 1931; 
U.A. 271); several f ragments  f rom Cypress Hills, NW 114, 
Sec. 18, Tp. 9, Rge. 28, Sec. 18, Tp. 10, Rge. 28 and SE 114, 
Sec. 17, Tp. 10, Rge. 28, and Sec. 25, Tp. 9, Rge. 27, W3rd 
(Coll. G.M. Furnival, 1941; GSC loc. 16321, 16328, 16331, 
16313); one f ragment  (GSC 67123) from Frenchman River,  
south bank. about 1.6 km ( I  mi) below McGuiness Ranch 
(Coll. ~ . ~ . ' ~ c ~ e a r n ,  1928; GSC loc. 16337). 

Description: Shell of large size, with an adult  maximum 
diameter  reaching about 250-300 mm. 

The phragmocone, between 30-60 mm of diameter is 
strongly involute (U/D = 0.08-0.13) and subglobular in shape. 
The whorl section is subcircular t o  transversally ellipsoidal 
(W/H = 0.93-1.49), with t h e  well rounded la teral  shoulder o r  
maximum width at about one-third of the  whorl height. The 
ornament consists of weak t o  moderately strong ribbing. T h e  
primaries, 9-12 per half whorl, a r e  weak and almost  straight 
on the  umbilical wall, and become slightly prorsiradiate on 
t h e  flanks. They increase in strength and bifurcate a t  the  
level of t h e  maximum width of the  whorl section, where also 
one or two weaker and simple intercalated secondaries 
become visible. All ribs, about 29-40 per half whorl, cross 
the  venter with equal strength and almost  transversely. 

Between 60 and 110 mm of diameter  all phragmocones 
become depressed ( W / H  > 1.00), t h e  umbilicus seems t o  be 
slightly larger (U/D = 0.12-0.17), with a n  almost vertical wall 
and a rounded margin. The whorl section has a semicircular 
t o  cadicone shape with t h e  maximum width close t o  t h e  
umbilical margin. Ribbing becomes more prorsiradiate and 
flexuous on the  flanks and the  number of secondaries varies 
between 30-50 per half whorl. The maximum diameters  of 
phragmocone range between 105 t o  150 mm, and very few,  
incomplete and deformed body chambers a r e  preserved. 

The  living chambers  seem t o  maintain most of t h e  
features  already found in t h e  adult  phragmocone. The 
umbilical seam only appears t o  have a very small and gradual 
egression. The whorl section is very depressed. Ribs a r e  
strong, rounded and a s  wide a s  the  interspaces. Most 

Text-figure 50. Rhaeboceras subglobosus (Whiteaves), 
suture line of the lectotype,  CSC no. 5339,  at H  = 32.1 m m  
and W = 43 m m  (see Plate 19, f ig. 1-4; Text-figure 56a). 

Text-figure 51. Rhaeboceras subglobasus (Whiteaves), 
suture line of  the paralectotype, CSC no. 5371, at 
H = 1 9 . 4 m m  and W = 2 2 . 4 m r n  (see PIate20, f ig .2 ;  
Tex t -  figure 56c). 



primaries b i furcate  on the  umbilical shoulder, t o  form very  
weak and elongated bullae. Secondary ribs a r e  a lso  born on 
t h e  lower third of t h e  flank between each  succeeding pair  of 
primaries. All secondaries,  about  50 per half whorl, a r e  
slightly prorsiradiate and form a weak adapically concave 
bow on t h e  venter.  

Suture  line (text-figs.  50-55) is complex, with an  
a lmost  radially oriented imaginary line connecting tops of t h e  
saddles. La te ra l  lobe (L) very  narrow, bifid t o  tr if id,  e i ther  
shor ter  or  as deep  a s  t h e  ex te rna l  (E). U shor ter  t han  L, bifid 
t o  t r i f id  and slightly oblique. The  number of auxiliary lobes 
in advanced sutures  varies f rom t h r e e  t o  ?four;  they tend t o  
be more  or less regularly tr if id and s t ra ight  t o  weakly 
re t rac ted.  Strongly incised saddles, E/L asymmetr ica l ly  
b ipar t i te  with smaller inner branch. 

Comments:  When Rhaeboceras  subglobosus was described for  
t he  f i rs t  t ime,  Whiteaves (1885) included two large  and 
severa l  smaller specimens  in i t .  H e  only figured one  of each  
of these  s i ze  groups and did not  des ignate  t h e  holotype. 
Since then t h e  small  figured specimen (Whiteaves, 1885, 
PI. VI I I ,  fig. 2; he re  refigured on P l a t e  22, f igures 2-4) has  
been correct ly  excluded f rom this species  (cf. Elias,  1933, 
p. 316-7) and Landes (in Russell and Landes,  1940, p .  176-7) 
has  described but  not  figured, some  additional material. 

At t h e  s a m e  t ime ,  this last  author e rec t ed  a new 
species, R. whiteavesi,  of which only t h e  holotype was  
figured, fo r  similarly large  and s tout  shells, which were  said 
t o  d i f fer  f rom R. subglobosus in t h e  m o r e  digi ta te  suture  and 
wider than high whorl section. 

A restudy of t h e  type  mater ia l ,  and a l l  o the r  available 
specimens, shows t h a t  t hese  alleged di f ferences  a r e  
inconsistent.  

The suture  line is similarly complex, a s  can be seen in 
t h e  l ec to type  of R. subglobosus and t h e  holotype of 
"R. whiteavesi" (text-figs.  50, 52). The  s a m e  applies t o  the  
para lectotype of R. subglobosus, he re  figured fo r  t h e  f i r s t  
t i m e  on P l a t e  20, f igure 2, which also has  a less depressed 
whorl section, similar.  t o  t h a t  found in t h e  holotype of 
"R. whiteavesi". The para type of th is  l a s t  "species" is  t h e  
only available specimen with a m o r e  d ig i t a t e  su tu re  l ine 
(text-fig.  53), and this f ea tu re ,  is, therefore ,  considered t o  be  
of no significance fo r  Landes' proposed speci f ic  distinction. 

Similarly, t h e  re la t ive  proportions of t h e  cross-section 
at di f ferent  s tages  of development,  a cha rac te r  t h a t  
according t o  Landes  (in Russell and Landes, 1940, p. 1751, was  
found useful f o r  species  discrimination does  no t  apply in th i s  
case. As pointed out ,  t h e  para lectotype of R. subglobosus has  
a whorl sect ion similar t o  t h a t  present  in t h e  holotype of 

"R. whiteavesi". Fur thermore ,  a s  can  be seen in one of t h e  
specimens  he re  described (GSC loc. 37742) and in t h e  
l ec to type  of R. subglobosus, with due allowance f o r  secondary 
deformation, specimens  with very  depressed ou te r  whorls 
seem t o  have less depressed inner whorls. The presence of 
a lmost  cadicone- or sphaerocone-like inner whorls s eems  t o  
be  qui te  unusual (e.g. U.A. 756). I t s  existence,  however, 
together  with t h e  f a c t  t h a t  a l l  specimens  become m o r e  
depressed a t  t h e  s a m e  ontogenet ic  s tage ,  suggest t h a t  this i s  
a variable f e a t u r e  which can be  incorporated a t  d i f ferent  
growth stages.  I t  must be stressed, however,  t h a t  a proper 
assessment  of t h i s  f e a t u r e  is, in par t ,  made  difficult  by t h e  
r a the r  small  sample  avai lable  and t h e  deformat ion apparent  
in most specimens. 

According t o  Whiteaves (1885, p. 52-3) and Landes (&I 
Russell and Landes, 1940, p. 174-7) R. subglobosus and 
"R. whiteavesi" do not  have urn bilical nodes at any  s t a g e  of 
development.  Some  specimens, however,  like the  para type of 
th is  las t  "species" (se PI. 20, fig. l )  and GSC no. 67122 
(PI. 22, fig. I )  have thickened bullae-like primaries. 
Fur thermore ,  t h r e e  incomplete  and poorly preserved 
specimens (GSC 67123, PI. 20, fig. 3; U.A. 271; U.A. 150) 
exhibit  unmistakably node-like bullae a t  t h e  umbilical 
margin. A s  a l l  o the r  f ea tu res  a g r e e  with those he re  
described fo r  R. subglobosus, t hey  a r e  tenta t ively  included in 
this species.  

This is  particularly important  s ince  t h e  absence of 
nodes was  one  of t h e  f ea tu res  used by Landes  (g Russell and 
Landes,  1940, p. 175) t o  distinguish "R. whiteavesi" f rom 
R. albertense.  Nevertheless,  t he  distinction of t h e  t w o  sti l l  
holds on the  basis of t h e  more  globose and depressed shell  of 
R. subglobosus (including R. whiteavesi)  throughout t h e  
phragmocone, and t h e  apparent  closely coiled body chamber .  
T h e  su tu re  line is also more  complex in t h e  R. subglobosus. 
These  distinctions and t h e  f a c t  t h a t  this species includes 
depressed specimens with a number of ribs similar t o  t h a t  
found in t h e  more  compressed specimens of R. a lber tens is  
mi l i ta tes  agains t  t h e  inclusion of a l l  t h r e e  t a x a  in a single 
var iable  species,  in which t h e  whorl sect ion is  corre la ted  t o  
density of ribbing. 

The species f rom t h e  Done tz  Basin described by 
Naidin (1974, p. 178, PI. 62, fig. la -b)  under t h e  n a m e  
Acanthoscaphi tes  innodosus Naidin is very  similar t o  
R. subglobosus, although i t  s eems  t o  have a narrower 
umbilicus and a larger  number of ribs per half whorl at 
similar d iameter .  

v U GSC 
Text-figure52. Rhaeboceras  subglobosw (Whiteaves). 
su tu re  line of t h e  holotype of I1Rhaeboceras whi teavesi  
Landes", GSC no. 9367. a t  H = 45.5 mm and W = 49.4 mm (see 
P la t e  19. fig. 3-4; Text-figure 56b). 

V GSC 
Text-figure 53. Rhaeboceras  subgloboslLs (Whit eaves), 
su tu re  line of t h e  para type of "Rhaeboceras whi teavesi  
Landes", GSC no. 67120, a t  H = 37.5 mm and W = 3 3  mm (see 
P la t e  20. fig. I ;  Pla te  23, fig. 1-3). 



V GSC 

Text-figure 54. Rhaeboceras subglobosus (W hiteaves), 
GSC 69615, suture line of the  inner whorl of specimen a t  
H = 22.5 m m  and W = c. 24 mm. 

R. subglobosus also has some similarities to  the 
specimen described a s  "Ammonites? mullanus Meek" (1876, 
PI. 8, figs. la-c),  which was said t o  differ from Rhaeboceras 
halli (Meek) in i t s  less compressed whorl section and coarser 
ribbing. The similarities with R. subglobosus have been 
pointed out by Stanton(1893, p.187-9). However, 
"A. mullanus" is a poorly known species based on an 
incomplete phragmocone and a septate  fragment of a larger 
individual, said t o  come from the upper part of t h e  Colorado 
Group, and no new material has become available thus far.  
Furthermore, the figured specimen appears t o  differ from 
R. subglobosus in the  subquadrate shape of the  inner whorls 
and i ts  coarser and sparser ribbing. 

Dimensions (in mm): 

D U H W P S W I H  

1. LeCtOtype, 
CSC 5339 
Inc. phrag. 125.9 23.0(0.18) 66.0(0.53) 89.2(0.71) ?9 40 1.34 

86 14.1(0.16) 40.5(0.47) 60.0(0.70) 8 35 1.48 

type, 
CSC 5371 
Inc. phrag. 150 ZO.O(O.13) 79.0(0.53) 95.0(0.63) - (?70) 1.20 
phrag. 77.6 13.5(0.17) 40.0(0.52) M.O(O.62) - (?50) 1.20 

3. "R. whiteavai" 
holotype, 
CSC 9367 
end phrag. 104.3 13.9(0.13) 53.9(0.52) 62.0(0.59) I2 52 1.15 
phrag. 78.9 10.4(0.13) 41.2(0.52) 47.1(0.60) 10 46 1.14 

4. "R. whiteavesin 
paratype, 
CSC 67 l20 
Inc. B. ch. 170 +20.0(0.12) 94.0(0.55) t86.7(0.51) ?9 50 +0.92 
end phrag. 124.7 19.5(0.15) +75.0(0.60) 72.0(0.58) - - +0.96 
phrag. 81.4 9.6(0.12) 41.6(0.51) 43.6(0.54) 10 39 1.05 
phrag. 57 7.0(0.12) 29.3(0.51) 28.0(0.49) 9 29 0.96 

5. CSC 67122 
Beg. B. ch. 170 29.2(0.17) -86.0(0.51) +90.0(0.53) ? l 0  48 1.05 
end phrag. c.150 27.0(0.18) -67.4(0.59) +63.0(0.55) 11 35-40 +0.93 

U GSC 

Text-figure 55. Rhaeboceras subglobasus (Whiteaves). 
GSC 69614. suture line of specimen a t  H = ?59 mm. 

GSC 

Text-f igure 56. FUzaeboceras subglobasus (W hi teaves). 
X0.40; cross sections of: a)  lectotype, GSC no. 5339 (see 
Plate19.  f i g . l - 4 ;  Text-figure50); b)holotype of 
"Rhaeboceras whiteavesi Landes", GSC no. 9367 (see 
Plate 19. fig. 3-4; Text-figure 52); c) paralectotype 
GSC no. 5371 (see Plate 20, fig. 2; Text-figure 51). 

Genus Ponteixites Warren, 1934 

Type species: P. robustus Warren, 1934, designated herein. 

Diagnosis: Shell small, relatively involute throughout, whorl 
section initially depressed t o  subcircular and becoming 
compressed in later stages; ornamented with sparse, rounded 
and slightly flexuous fold-like ribs which a r e  more prominent 
on the periphery. Suture relatively simple, straight, with 
broad subsymmetrically bipartite lateral lobe (L), shallower 
than E, and subquadratic, relatively very wide saddles. 

Comments: Ponteixites was introduced by Warren (1934, 
p. 95) on the  basis of two species, i.e. P. robustus and 
P. gracilis Warren spp., based on two and three specimens 
respectively. Its relationship t o  the scaphitids was noted, as  
well a s  the  absence of nodes and the  almost total absence of 
straightening of the  body chamber, but i t  was placed within 
the subfamily Hoplitinae. Since then, i t  has been 
synonymized with Rhaeboceras by Arkell et al. (1957) but was 
still regarded a s  an independent genus by Jeletzky (1970). 
However, no new material has been described or figured. To 
this day Ponteixites has remained poorly known. 



The study of t h e  mater ia l  available in t h e  collections of 
t h e  GSC confirms the  close similarity of Ponteixi tes  t o  
Rhaeboceras Meek, particularly in the  tight coiling of the  
body chamber. Rhaeboceras,  however, has a body chamber 
whose umbilical seam egresses gradually in the  las t  quarter 
of whorl, while Ponteixi tes  remains coiled (almost) t o  the  
end. Furthermore, Ponteixites remains compressed 
throughout ontogeny, has sparse and broad, fold-like ribs, and 
a simple suture  line where relatively narrow but stubby lobes 
a r e  separated by much (up t o  th ree  times) wider saddles. In 
contras t ,  Rhaeboceras has a body chamber that  becomes 
depressed near i t s  end, finer and denser ribbing and a more 
complex suture with extremely long, slender lobes, t h e  
branches of which overlap across the  more narrow t o  almost 
slit-like saddles. Stratigraphically, Ponteixites appears t o  
occur  in younger beds. I t  could therefore  be a dwarfed 
descendent of Rhaeboceras. Such a conclusion agrees quite 
well with the  character  of t h e  external suture  line, which 
closely resembles the  juvenile suture of R h a e h e r a s  
(compare Text-figs.  61-62 and Text-figs. 44a,b). This could 
be considered an example of neoteny. 

I t  must also be  pointed ou t  t h a t  Ponteixi tes  shows some 
similarity t o  Desmoscaphites Reeside, from the  Santonian of 
the  Western Interior of North America (see Reeside, 1927b, 
PI. 21, figs. 17-21, PI. 22, figs. 8-12; Cobban, 1951b, PI. 21, 
figs. 10-23; 1964, PI. 1, figs. 1-7; Je le tzky,  1970, PI. 26, 
fig. 10) in coiling, whorl section, ornament and simple suture. 
Desmoscaphites, however, is more involute, has constrictions, 
and no connecting link is known t o  exist  between both genera 
during most of t h e  Campanian. 

Ponteixites robustus Warren, 1934 

P l a t e  23, figures 4-22; P la te  24, figures 1-9; 
Text-figures 57-60 

1934 Ponteixites robustus sp. nov., Warren, p. 95, PI. 111, 
fig. 1-4. 

1970 Ponteixites robustus Warren, Je le tzky,  PI. 27, fig. l .  

Holotype: The  almost complete  mature  specimen (GSC 8738) 
figured by Warren (1934, PI. 111, figs. 1-2) and here  refigured 
on P l a t e  23, figures 4-7 from the  Bearpaw Formation, 
Notukeu Creek,  near Ponteix and 4.8 km (3 mi) west of Tilney 
(Coll. F.H. ~ c i e a r n ;  GSC loc. 98003). 

\ n 

v GSC 
Text-figure 57. Ponteixites robustus Warren, suture lines o f :  
a)  holotype, GSC 8738, at H = c.  10 mm and W = c.  10 mm 
(see Plate 23, fig. 4-7); b) paratype, GSC 8739, at H = 6.3 mm 
and W = 5.9 mm (see Plate 23, fig. 10-15). 

Material: The holotype GSC 8738; the  paratype, an 
incomplete phragmocone (GSC 8739) from the  same locality 
as  the  holotype GSC loc. 98003; an a lmost  complete  adult  
specimen (GSC 21846) figured by Jele tzky,  1970, PI. 27, 
fig. 1, f rom the  headwaters of Moose River or Grea t  Bend 
Creek, Tp. 2, Rge. 20, WZnd, Saskatchewan (Coll. 
O.J. Klotz, 1881; GSC loc. 98004); one almost complete  adult  
specimen (GSC 67124) from Belanger Member, c .  28 m 
(92-93 f t )  below top of Bearpaw Formation, northwest side of 
Cypress Lake, Sec. 14, Tp. 6, Rge. 27, W k d ,  Saskatchewan 
(Coll. G.M. Furnival, 1940; CSC loc. 10395); one almost 
complete  adult  (?) GSC 69596 from the Belanger Member, 
Cypress Hills, NE Sec. 16, Tp. 3, Rge. 25, W3rd, 
Saskatchewan (Coll. G.M. Furnival, 1940; GSC loc. 10407); 
three  fragmentary adult  phragmocones (GSC 67125-7), 
nine f ragments  and incomplete, distorted specimens and two 
innermost whorls, (GSC 69592, cf.  text-fig. 59) f rom west of 
Tilney, near Ponteix (Coll. P.S.Warren,1930; 
CSC loc. 16327); one complete  phragmocone with beginning 
of body chamber (GSC 695971, Belanger Member, North of 
Robsart,  north side of Frenchman River, Sec. 14, Tp. 6, 
Rge. 25, W3rd (Coll. G.M. Furnival, 1940; GSC loc. 10374); 
one incomplete phragmocone (GSC 67128) from ?Frenchman 
River, Saskatchewan (Coll. P.S. Warren, 1928; GSC 
loc. 17882). 

Diagnosis: Relatively large Ponteixites with depressed and 
evolute inner whorls, which become more involute and 
compressed a t  the  end of t h e  phragmocone and on the  body 
chamber; sparse, very thick and rounded fold-like ribs, 
amounting t o  7-9 primaries and 14-18 secondaries per half 
whorl. 

Description: Complete  adult  specimens with a maximum 
diameter  of 50-55 mm. 

The phragmocone, up t o  6-7 mm of diameter ,  is a lmost  
smooth. Very fine growth lines cross the  umbilical wall with 
a slight adapertural projection which becomes stronger just 
below t h e  umbilical margin, they a r e  rursiradiate on t h e  flank 
and bend forwards again on the  venter,  where they form a 
shallow adapically concave arch. These growth lines a r e  
accompanied by very weak wrinkles placed about 0.02 mm 
apart.  

Between 7 and 15 mm of diameter the  phragmocone is 
ra ther  evolute (U/D=0.21-0.34) with depressed and 
subquadratic t o  cadiconic whorl section (W/H = 1.05-1.33). 
The umbilical wall is very high and steeply inclined and 
passes into a narrowly rounded flank and a broadly curved and 
almost f la t  venter. About 7 thick and rounded bullae-like 
ribs per half whorl a r e  born in t h e  upper par t  of t h e  umbilical 
wall; they a r e  separated by interspaces twice a s  wide and 
cross the  (narrow) flanks with a slight forward projection. 

U 
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Text-figure 58. Ponteixites rohstus Warren, suture line of 
specimen GSC no. 21846, at H = 16 mm and W = c .  14.3 mm 
(see Plate 23. fig. 8-9). 



" "a- 
Text-figure 60. Ponteixites robustus Warren, suture  line of 
specimen GSC no. 67124, a t  H = 15.8 mm and W = 15 mm (see 'k/$' v 1 ,+$ Plate 23, fig.  16-18). 

V 
The striking difference in size of the  few complete  

GSC adults suggests the possible existence of sexual dimorphism. 
Distinction, however, is not clear due t o  the  relatively large 

~ ~ ~ t - f i w e  59. Ponteixites r o w  Warren, suture lines of morphological variation also present in the  innermost whorls 
specimen CSC 69592 at:  a )  H = 2.1 mm and W = 2.7 mm, of the  phragmocone. 
b )  H = 14.9 mm and W = 13.5 mm. 

On the  venter they become thicker and form an adapically 
concave bow; a t  the  same t ime  similarly thick secondaries 
become intercalated between each succeeding pair of 
primaries. 

From 15 mm of diameter up t o  the  end, most adult 
phragmocones (22-37.7 mm) become relatively involute by 
negative allometry of U.  The whorl section is subquadrate 
with almost f la t  t o  weakly curved flanks, and becomes less 
depressed and even slightly compressed (W/H = 1.11-0.87) by 
negative allometry of W (W/D = 0.41-0.48 vs. 0.49-0.53 of 
previous whorls), and positive allometry o f H  
(HID = 0.43-0.52 vs. 0.37-0.49). Thus, the  phragmocone 
becomes more involute and compressed throughout the  
ontogeny. Ribs a r e  thick and rounded and their number and 
direction remain the  same  a s  in previous whorls. 

The  body chamber is more than half a whorl in length. 
In most specimens where i t  is almost complete  (e.g. the  
holotype and GSC 21846) i t  remains involute, although in t h e  
largest specimen available (GSC 67124; PI. 23, figs. 16-18), a 
weak egression is partially concealed by deformation of t h e  
l a s t  quarter of whorl. The whorl section becomes even more 
compressed (W/H = 0.82-0.98) and t h e  ribbing retains a l l  
features  already found a t  the  end of the  phragmocone, 
although in t h e  larger specimens t h e  number of primaries and 
secondaries amounts respectively t o  8-9 and 16- 18 per half 
whorl. T h e  aper ture  is unknown. 

The suture  line (text-figs. 57-60) is rather simple, with 
almost radially oriented saddles and umbilical elements.  The  
la teral  lobe (L) is relatively wide, subsymmetrically bifid and 
not a s  deep a s  the  external lobe (E). U1 is even shorter and 
also bifid and sometimes slightly oblique. The  saddle E/L is 
simple, a s  wide as  high and twice a s  large a s  L/U1. 

Comments: This species seems t o  vary considerably in 
several features.  Thus, the  paratype and two other 
specimens a r e  extremely evolute when compared with all  the  
other available material.  The end of the  adult  phragmocone 
and t h e  maximum size seems also t o  be rather variable, a s  
i l lustrated by the  holotype and specimen GSC 67124 (PI. 23, 
figs. 16-18) which also differs from the  former specimen in 
t h e  more f la t tened flanks and squarish whorl section. It also 
has fewer, 12 vs. 18, secondaries and stronger ribs in the  las t  
half whorl. 

Dimensions (in mm): 

D- U H W P S W I H  

1. Holotype, 
GSC 8738 
complete(?) 
B. ch. 41 8.2(0.20)  20.8(0.51) 18.3(0.45) 6 12 0.88 
endphrag. 28.5 6.3(0.22)  12.5(0.44)  LZ.O(O.42) 6 11 0.96 

2. Paratme. 
csc xis9 
inc.phrag. 24.3 7.2(0.30)  10.5(0.43) 11.7(0.48)  6.7 11 1.11 
phrag. 17.4 4.7 7 7.9 

3. CSC 21846 
Inc. B. Ch. 
end phrag. 

4. CSC 67124 
complete(?) 
B. ch. 
end phrag. 
I'hrag. 

5. CSC 67125 
inc. phrag. 

6. CSC 67126 
Inc. B. ch. 
phrag. 

7. CSC 67127 
Inc. B. ch. 

8. CSC 67128 
Inc. phrag. 
phrag. 

Ponteixites gracilis Warren, 1934 

P la te  24, figures 10-43; Text-figure 61 

1934 Ponteixites gracilis sp. nov., Warren, p. 96, PI. 111, 
figs. 5-9. 

1940 Ponteixites gracilis Warren, Landes & Russell and 
Landes, p. 180. 

Holotype: The complete  mature  phragmocone with beginning 
of the  body chamber (GSC 8740) figured by Warren, 1934, 
PI. 111, fig. 5, and here  refigured on P la te  24, figure 14-19, 
f rom Notukeu Creek,  near Ponteix and 4.8 km (3 mi) west of 
Tilney (Coll. P.S. Warren, 1930; GSC loc. 98005). 
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Text-figure 61. Ponteixites gracilis Warren, suture lines of: 
a) paratype, CSC 8741b at H = 5.2 m m  and W = 5 m m; 
b) CSC no. 67131 at H = 7.5 m m  and W = 6.3 m m ,  (see 
Plate 24, fig. 42-43); c) GSC no. 67132 at H = 3.6 m m  and 
W = 3.8 mm, (see Plate 24. fig. 10-11). 

Diagnosis: Small Ponteixites, wi th relatively narrow and 
shallow umbilicus; subcircular to subquadrate whorl section, 
slightly compressed; relatively numerous ribs, flexuous and 
weaker on the flanks but becoming stronger on the venter 
where they are strongly projected towards the aperture. 

Material: The holotype; the paratypes, two complete adult 
phragmocones with beginning of the body chamber, from the 
same locali ty as the holotype (Coll. P.S. Warren, 1930; 
GSC 874 1a-b); one almost complete mature specimen 
(GSC 67129) and one complete phragmocone wi th beginning 
of the body chamber from ?Frenchman River, Saskatchewan 
(Coll. P.S. Warren; GSC loc. 1788211-2); one incomplete 
phragmocone (GSC 67 130) and one poorly preserved fragment 
from SE 114, Sec. 23, Tp. 10, Rge. 20, WZnd, Saskatchewan 
(Coll. R. Graham, 1936; GSC loc. 10437); two incomplete 
phragmocones from Belanger Member, c. 28 m (c. 92-93 f t )  
below top of Bearpaw Formation, northwest side of Cypress 
Lake (Coll. G.M. Furnival, 1940; GSC loc. 10395); 
three incomplete phragmocones, one crushed specimen and 
one fragment of large whorl from 4.8 km (3 mi) west of 
Tilney, Saskatchewan (Coll. P.S. Warren, 1930; 
GSC loc. 16327); 26 phragmocones with beginning of the body 
chamber, one fragment of body chamber of a large specimen, 
three small incomplete phragmocones (GSC 67 131 -3) and 
21 fragments of (mostly) inner whorls, from Ponteix, 
Saskatchewan (Coll. P.S. Warren; GSC loc. 16326). 

Description: Small complete adult shell, ranging i n  diameter 
between 14 and 26 mm. 

The adult phragmocone exhibits a range of size 
variation that is as wide as that of P. robustus but wi th most 
specimens reaching shell diameters between 8 and 20 mm. 

The inner whorls, at diameters smaller than 11- 12 mm 
are fair ly involute (U/D = 0.19-0.271, wi th a round outwardly 
inclined umbilical wall. The whorl section is subcircular, 
almost as high as wide, usually slightly depressed 
(W/H = 1.02-1.08) in  the innermost whorls (D < 8.5) and 
becoming compressed (WIH = 0.84- 1) as growth proceeds. 

The flanks and venter are rounded wi th  the maximum 
width below the center of the flank, and there is no evidence 
of umbilical and ventrolateral shoulders. 

Up to  8 mm in  diameter the internal mould is smooth 
and only where the shell has been preserved are faint growth 
lines visible. They are straight on the lower part of the 
umbilical wall  and bend weakly, forward and backwards, 
before reaching the maximum whorl width. On the outer part 
of the flank they become prorsiradiate to  cross the venter 
forming an adapically concave arch. As growth proceeds, 
broad and round fold-like primary ribs gradually appear on 
the flanks. Close to  the umbilical wall there are c. 7-8 of 
them per half-whorl. They are separated by interspaces 
almost twice as broad and have a flexuosity similar to that 
described for the growth lines. They are slightly more 
prorsiradiate and become progressively wider towards the 
venter, while immediately above the maximum whorl width a 
secondary r ib is usually intercalated between every second 
primary. On the venter there are about 14-16 ribs per half 
whorl, which are low and about as broad as the interspaces. 

A t  diameters larger than 11 -12 mm the phragmocone 
and body chamber remain involute (U/D = 0.19-0.24). The 
whorl section is slightly compressed (W/H = 0.84-l), but i ts  
shape becomes subquadratic to subrectangular, wi th a more 
inclined umbilical wall and shallow umbilicus, and less 
rounded and almost parallel flanks. The maximum whorl 
width is now close to  the venter i n  the upper half of the 
flanks. Ribbing remains the same as in  previous whorls, wi th 
the number of primaries and secondaries amounting 
respectively to  6-10 and 14-20 per half whorl. A l l  ribs 
become very prominent on the venter where they are strongly 
bent towards the aperture. 

The suture line is simple, with almost radially oriented 
saddles and umbilical auxiliaries. The lateral lobe (L) is wide, 
subsymmetrically b i f id and not as deep as the external lobe 
(E). U, is even shorter and also bifid. The E/L saddle is 
simple, as wide as high and more than twice the size of L/U. 
The f irst sutures have only four lobes, I, U, L, E, a l l  
successive auxiliaries arising through splitting of U/L. 

The complete aperture is  not preserved. 

Comments: When Warren (1934, p. 96) introduced this 
species no comparison with the closely related P. robustus 
Warren was attempted. Most differences however, were 
evident from his descriptions andtor measurements of both 
species. 

Thus, P. gracilis seems to be not only consistently 
smaller i n  size than P. robustus, but it also has a more 
compressed whorl section, especially i n  the body chamber, 
and narrower and shallower umbilicus, as well as a slightly 
larger number of ribs per half whorl. 

The otherwise close similarity between both species and 
the fact  that i n  some localities, at least, they have been 
found together, suggest that this could be another case of 
sexual dimorphism. The recorded differences, however, seem 
to be quite consistent, not only for the adult body chamber 
but also for the juvenile phragmocone whorls, unless the few 
available inner whorls of P. robustus do not represent the true 
variation of the species; or because of the small size of 
P. gracilis, the similarities between the two possible members 
of this dimorphic pair are restricted to  the innermost whorl, 
where they are insignificant for taxonomic purposes. 



Dimensions (in mm): 

1. Holotype, 
CSC 8740 
end phrag. 

2. Paratype, 
CSC 8741a 
inc. B. ch. 
end phrag. 

3. Paratype, 
CSC 874 1 b 
inc. B. Ch. 
end phrag. 

4. CSC 67129 
inc. B. ch. 

5. CSC 67130 
inc. phrag. 
phrag. 
phrag. 

Ponteixi tes  (?) sp. nov. 

P l a t e  24, f igures 44-49; Text-figure 62 

Material:  Two incomplete  phragmocones (GSC 67134-5) f rom 
Berry Creek,  Sec .11 ,  Tp.27,  Rge.12,  W4th (Coll. 
L.S. Russell, 1931; GSC loc. 16457). 

Descri  tion: Incomplete phragmocone re la t ively  evolute  
U D = 0.25-0.27) with inclined t o  subvertical  umbilical wall. 77-- 

Whorl sect ion subquadrate t o  subrectangular,  at f i r s t  a lmost  
a s  wide a s  high, and l a t e r  becoming m o r e  compressed 
(W/H = 0.91 + 0.75). A t  smaller d i ame te r s  the  flanks a r e  
sl ightly convex passing gradually in to  t h e  inclined umbilical 
wall. La te r  they become f l a t  and a lmost  parallel, with a 
more  defined but  rounded umbilical margin. The  venter  is 
weakly convex throughout. 

About 18 t o  21 ribs a r e  present on the  umbilical margin. 
They a r e  separa ted by in terspaces  about  twice  a s  broad and 
a r e  prorsiradiate.  In t h e  middle of the  flank they form a 
weak adapical concavity to  become more  strongly projected 
on the  ventrola tera l  margin. Secondary ribs become 
in tercala ted  a t  d i f ferent  flank heights, and about  38-47 
rounded ribs cross  the  venter  with a forward projection. 
They a r e  a s  wide a s  t h e  in terspaces  and become progressively 
less projected a s  growth proceeds.  

The suture  line (text-figure 62) is  relatively complex, 
with an a lmost  radially or iented imaginary l ine connecting 
tops of t h e  saddles and those  of t h e  umbilical auxiliaries. 
T h e  l a t e ra l  lobe (L) i s  narrow, subsymmetrically bifid and 
half a s  deep  a s  t h e  external  lobe (E). U 1  is  even shor ter  and 
trifid. The  E/L saddle  i s  incised and higher than  wide. 

Comments:  The described specimens  seem t o  a g r e e  in 
severa l  f ea tu res  with Ponte ixi tes  robustus and P. gracilis, 
even if a detailed comparison is not possible due t o  the  
incompleteness of t h e  mater ia l  available.  Thus, they a g r e e  
with P. robustus in t h e  degree  of evolution, but have a whorl 
sect ion even  m o r e  compressed than P. gracilis. The ribbing is 
similar t o  t h a t  of t he  l a t t e r  species,  although i t  becomes 
relatively finer and less flexuous a t  larger d iameters .  The 
su tu re  line has also radially oriented saddles and umbilical 
e l emen t s  similar t o  those present in P. robustus and 
P. gracilis. 

/) GSC 

Text-figure62. ?Ponteixites sp. nov., suture line of 
specimen GSC no. 67134 a t  H = 10 mm and W = 9.4 mm,  
figured on Plate 24. f i g s .  44-46. 

However, besides t h e  above mentioned differences,  t h e  
mater ia l  he re  described has  a subrectangular whorl section, 
with subvertical  umbilical wall and a lmost  parallel  f lanks and 
t h e  complexity of i t s  su tu re  l ine is larger  than in both 
formally named Ponte ixi tes  species. 

Dimensions (in mm): 

D U H W WIH P S 

I. CSC 67134 
inc. ohrae. 30 7.5(0.25) lS.O(O.50) ll.Z(O.37) 0.74 21 47 

2. GSC 671 35 
inc. phrag. 25.6 6.4(0.25) 13.2(0.51) 9.9(0.38) 0.75 18 38 
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PLATE I 

Hoploscaphites sp. a 

Comple t e  specimen with crushed end of body chamber ,  U.A. 7070. From Notukeu 
Creel<, nea r  Cadillac,  Saskatchewan. La te ra l  ( l )  and ven t r a l  (2) views. 

Incomplete specimen, GSC 67087, GSC loc. 16395, f rom 91.5 m (300 f t )  above base 
of Bearpaw Formation,  Manyberries section,  Sec. 30, Tp. 5, Rge. 4, WQth, Alberta,  
Coll. R.W. Landes. (3) Latera l  view of comple t e  specimen. (4) La te ra l  view of 
inner whorl f rom t h e  side concealed  in Fig. 3. (5) Ventral  view of t h e  inner whorl  
shown in Fig. 4. 

Incomplete specimen,  GSC 67088, f rom s a m e  locali ty and horizon a s  figs. 3-5. 
Aper tura l  (61, vent ra l  (7)  and l a t e r a l  (8,9) views. 

Incomplete phragmocone, GSC 67089. S a m e  locali ty and level  a s  for  figs. 3-5. 
La t e ra l  (10) and ape r tu ra l  ( l  l )  views. 

Hoploscaphites Jandesi sp. nov. 

Holotype, a lmost  comple t e  specimen, GSC 5342/a,  GSC loc. 97988, f r o m  ?Dernaine 
Member,  South Saskatchewan River opposite mouth  Swift  Cur ren t  Creek ,  Sask. 
Coll. T.C. Weston. Ventral  (121, l a t e r a l  (13) and ape r tu ra l  (14) views. 

Comple t e  but crushed specimen. GSC 5342/b, s a m e  level and locali ty a s  t h e  
holotype. La te ra l  (151, ape r tu ra l  (16) and vent ra l  (17) views. 

Fragment  of body chamber .  GSC 5342/d. S a m e  level and locali ty a s  t h e  holotype. 
La te ra l  (18) and vent ra l  (19) views. 

Comple t e  specimen. GSC 5 3 4 2 1 ~ .  S a m e  level and locali ty a s  t h e  holotype. 
Ventral  (201, ape r tu ra l  (21) and  la tera l  (22) views. 

Hoploscaphites sp. indet  . 
Body chamber .  GSC 67091, GSC loc. 17925. Medicine Lodge CoulCe, SE 114, 
Sec. 7, Tp. 8, Rge. 3, W4th. Coll. R.W. Landes. Ventral  (24) and la tera l  (23) views. 

Almost comple t e  specimen. GSC 67092, GSC loc. 10416. Belanger Member,  NW of 
Old Man On His Back P la t eau ,  Cypress  Hills, Saskatchewan. Coll. G.M. Furnival. 
La t e ra l  (25) and vent ra l  (26) views. 

Hoploscaphites sp. B. Phragmocone wi th  pa r t  of body chamber .  GSC 67090, 
GSC loc. 10437. SW of Milestone, SE 114, Tp. 10, Rge. 20, WZnd, Saskatchewan. 
Coll. R. Craham,  1936. Latera l  (271, vent ra l  (28) and ape r tu ra l  (29) views. 

Hoploscaphites sp. nov.? GSC 67136 - Lea  Pa rk  Format ion,  Vanscoy Shaf t ,  dep th  
154.0-155.5 m (505-510 ft) .  GSC loc. 73499; l a t e r a l  view. 



Plate 1 



PLATE 2 

Figures 1-8. Jeletzkytesnodosus(0wen). 

1-3. Holotype. FM 6381. Sage  Creek ,  t r ibutary  of t h e  Cheyenne,  Gurley Coll. 
La t e ra l  (l), vent ra l  (2) and ape r tu ra l  ( 3 )  views. 

4-8. Incomplete specimen. GSC 5369/a; GSC loc. 97990. Elbow of Saskatchewan River,  
Coll. J. Macoun, 1879. La te ra l  (Q), ventra l  (5) and aper tura l  (6) views of t h e  whorl. 
L a t e r a l  (7) and ape r tu ra l  (8) views of t h e  terminal  inner whorl. 
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Figure  1. J e l e t z k y t e s  cf .  nodosus (Owen). Crushed incomplete  specimen. GSC 5367, 
GSC loc. 97991. South Saskatchewan River ,  opposi te  mouth of Swif t  Cur ren t  
Creek,  Saskatchewan. Coll. R.G. McConnell, 1882. La te ra l  view. 

Figures 2-6. J e l e t z k y t e s  a f f .  nodosus (Owen). Comple t e  m a t u r e  specimen. U.A. 748. Nor th  
side of Milk River,  nea r  Groton, Tp. 3, Rge. 10, W4th. Coll. J.A. Allen. 
2-3, La t e ra l  (2) and aper tura l  (3) views of a comple t e  specimen; 4-6, ou t e r  whorl 
removed, l a t e r a l  (41, ventra l  ( 5 )  and aper tura l  ( 6 )  views. 
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Figures 1-2. Je le tzkytes  aff. nodosus (Owen). U.A. 03944, almost complete specimen. Locality 
unknown, Alberta. Lateral ( l )  and ventral (2) views. 

Figures 3-4. Je le tzkytes  cf. furnivali sp. nov. 
Complete  phragmocone. GSC 67094; GSC loc. 16330. Cypress Hills, 114 Sec. 7, 
Tp. 10, Rge. 28, W3rd, Saskatchewan. Coll. G.M. Furnival. Ventral (3) and 
la teral  (4) views. 

Figure 5. Scaphites tuberculatus Giebel. Complete  body chamber. NLB. Kca38, Jlten, near 
Hannover, FDR. Highest Upper Campanian. Coll. Ruand (Braunschweig). Lateral  
view. 

Figure 6. Scaphites tuberculatus Giebel. Complete  body chamber with part  of phragmocone. 
NLB Kca 25. Baugrube SE Rand von Ahlten TK 25, Blatt Lehrte,  Nr. 3625. Coll. 
U. Petsch, 1975. Lateral view. 

Figures 7-9. Je le tzkytes  furnivali sp. nov. Holotype. GSC 67093; GSC loc. 16316. From 183 m 
(600 f t )  below top of Bearpaw Formation, near McCoy Creek, Cypress Hills, SE 114, 
Sec. 5, Tp. 10, Rge. 28, W3rd, Saskatchewan. Coll. G.M. Furnival. Ventral (71, 
aper tural  (8) and la teral  (9) views. 
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Figures 1-2. Je le tzkytes  brevis (Meek). Holotype. Photograph of t h e  plaster cast.  USNM 367. 
Pierre  Shale, Yellowstone River, near Miles City, Montana. Lateral  ( l )  and 
ventral (2) views. 

Figures 3-9. Je le tzky tes  cf.  brevis (Meek)? 

3-4. Complete  specimen. U.A. 1199. Belanger Member, Notukeu Creek, eas t  of 
Ponteix, Sec. 28, Tp. 9, Rge. l l ,  W3rd. Coll. P.S. Warren. Lateral  (3) and 
ventral (4) views. 

5-7. Complete specimen. CSC 21852, Frenchman (?) River, Saskatchewan. Coll. 
P.S. Warren, 1928; CSC loc. 97993. Lateral  ( 5 )  and two ventral (6 and 7) views. 

8-9. Complete crushed specimen (GSC 67099). ?Swift Current  Creek, N E  Sec. 35, 
Tp. 13, Rge. 15, W3rd, Saskatchewan (Coll. P.S. Warren; CSC loc. 97994); 
aper tural  (8) and la teral  (9) views. 
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Figures 1-4. Je le tzky tes  aff. brevis (Meek). v Complete  mature  specimen (GSC 5368); Dirt 
Hills, Saskatchewan (GSC 97995). Lateral  (l) ,  and ventral (2) views. Cross-section 
of inner whorls (3) and aper tural  view (4). 

Figures 5-9. Je le tzkytes  cf .  brevis (Meek)? 

5-7. Complete phragmocone with beginning of body chamber. GSC 67097; 
GSC IOC. 10407. Cypress Hills, NE Sec. 16, Tp. 3, Rge. 25, W3rd. Coll. 
G.M. Furnival 1940. Ventral (5 ) ,  aper tural  (6) and la teral  (7) views. 

8-9. Phragmocone. CSC 67098. Same locality and level as  last. Ventral (8) and 
la teral  (9) views. 

Figure 10. Je le tzky tes  criptonodosus sp. nov. 9 Holotype. GSC 67104, GSC loc. 10374. 
Belanger Member. North side of Frenchman River, just west of road from Caton's 
ranch t o  Robsart,  Sec.14, Tp.6, Rge.25, W3rd, Saskatchewan. 
Coll. G.M. Furnival, 1940. Lateral view. 
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Figures 1-2. Jeletzkytes criptonodosus sp. nov. 9 Holotype. GSC 67104; GSC loc. 10374. See 
description of PI. 6, fig. 10 for further details. Ventral ( l )  and apertural (2) views. 

Figures 3-5. Jeletzkytes cf.  crassus (Coryell and Salmon). Incomplete specimen. GSC 67095; 
GSC loc. 19429. Manyberries section, Cypress Hills, Alta. Collected 45 m 
(150 fee t )  above Bentonite No. 8, Coll. R.W. Landes. Lateral ( 3 ) ,  and ventral (4) 
views. Cross-section of whorls (5). 
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Figures 1-4. Jeletzkytes  cf. crassus (Cor yell and Salmon). Incomplete specimen. GSC 67096; 
GSC loc. 10407. Belanger Member, Cypress Hills, NE Sec. 16, Tp. 3, Rge. 25, 
W3rd, Saskatchewan. Coll. G.M. Furnival 1940. Lateral ( l )  and apertural (2) views 
of outer  whorls. Lateral ( 3 )  and ventral (4) views of inner whorls. 

Figures 5-6. "Acanthoscaphites duplico-nodosus Coryell and Salmon". Holotype. AMNH 24235. 
Top of Pierre  Formation a t  Glendive (T14N, R55E), Dawson Co., Montana. Coll. 
T. Wasson, 1930. Lateral (5) and ventral (6) views. 

Figures 7-9. Jeletzkytes  criptonodosus sp. nov. o Paratype. GSC 67105; GSC loc. 10374. 
Saskatchewan, Sec. 14, Tp. 6, Rge. 25, W3rd. West of Robsart, Saskatchewan; N. 
side of Frenchman River. Lateral (7) and ventral (8) views. (9) Lateral view of 
inner whorls. 
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Figures  1-2. J e l e t zky te s  plenus (Meek), Holotype. USNM 364. P ie r r e  Shale,  Yellowstone River  
nea r  Miles Ci ty ,  Montana. La t e ra l  ( l )  and vent ra l  (2) views of a plas ter  ca s t .  

F igures  3-4. J e l e t zky te s  c r a s sus  (Coryell  and Salmon). Holotype. A M N H  24234. Top member  
of P i e r r e  Format ion a t  Glendive T14N R55E, Dawson Co., Montana.  Coll. 
T. Wasson, 1930. Ventra l  (3) and l a t e r a l  (4) views. 
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PLATE 10 

Figures 1-6. 

1-2. 

Figures 7-21. 

7-9. 

Figures 22-23. 

J e l e t z k y t e s  c f .  brevis (Meek) d! 
Photograph of a plas ter  c a s t  of para type  of l 3e l e t zky te s  quadrangularis (Meek)". 
USNM 365. P i e r r e  Shale,  Cheyenne River,  S. Dakota.  La t e ra l  ( l )  and vent ra l  (2) 
views. 

Photograph of a plas ter  c a s t  of another  para type  of " Je l e t zky te s  quadrangularis 
Meek". USNM 366. Upper P i e r r e  Shale,  Yellowstone River,  240 km (150 mi)  f rom 
mouth ,  Montana. Ventral  (3) and l a t e r a l  (4) views. 

Photograph of a p las ter  c a s e  of t he  holotype of " Je l e t zky te s  quadrangularis 
(Meek)''. USNM 366. S a m e  locali ty and level a s  above. La te ra l  (5) and vent ra l  (6) 
views. 

J e l e t z k y t e s  c f .  brevis  (Meek) cf 
Comple t e  specimen. U.A. 03943 (Ct .  I). Near Ponte ix ,  Saskatchewan. Coll. 
P.S. Warren. Aper tura l  (7), l a t e r a l  (8) and vent ra l  (9) views. 

Incomplete specimen. GSC 67 101; GSC loc. 10407. Belanger Member.  Cypress  
Hills. Sec .  16, Tp. 3, Rge. 25, W3rd. Coll. C.M. Furnival 1940. 
10-11. Ventral  (10) and l a t e r a l  (11) views of ou te r  whorls. 12-14, ape r tu ra l  (12), 
l a t e r a l  (13) and vent ra l  (14) views of inner whorl. 

Incomplete specimen. GSC 67103. S a m e  level and locali ty a s  for  t h e  last .  
Ventral  (15) and l a t e r a l  (16) views. 

Incomplete  specimen. C S C  67100. S a m e  level and locali ty a s  for  specimen 
GSC 67101. La te ra l  (17) and vent ra l  (18) views. This specimen was  t en t a t ive ly  
assigned t o  S. e l egans  T a t e  by Je l e t zky  (in Cobban and Rees ide ,  1952, p. 1027). 

Comple t e  specimen CSC 67102. S a m e  level and locali ty a s  for  specimen 
GSC 67101. La te ra l  (19) and vent ra l  (20) views of t h e  inner whorl. La t e ra l  (21) 
view of t h e  comple t e  specimen. 

Scaph i t e s  e legans  Ta te .  Photographs of p las ter  c a s t  of t h e  holotype GSM 37263 
(CSC replica no. 37263). Antr im Chalk; Nor thern  Ireland. L a t e r a l  (22) and 
ven t r a l  (23) views. 
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Figures 1-2 1. 

1-3. 

Figures 22-23. 

J e l e t zky tes  cf. criptonodosu. sp. nov. o 

Complete  ma tu re  specimen. GSC 67111; GSC loc. 10375. Belanger Member, 
0.4 km (114 mi) north of junction of Davis Creek and Frenchman River,  183 m 
(200 yd) e a s t  of cabin. Coll. C.M. Furnival, 1940. Latera l  (l), aper tura l  (2) and 
ventra l  (3) views. 

Complete  specimen. GSC 67108; GSC loc. 10437. SW of Milestone. Coll. 
R. Craham,  1936. La te ra l  (41, ape r tu ra l  (5) and ventra l  (6) views. 

Almost complete  ma tu re  specimen. GSC 67109; GSC loc. 10398. West of Dam 
Coulke, about  1.6 km ( I  mi) W of Highway 21, south side of Cypress Lake, 
Saskatchewan. Coll. C.M. Furnival, 1940. 9- 11, aper tura l ,  ventra l  and l a t e ra l  
views; 7-8, ventra l  view X1.4 and la tera l  view X2. 

Complete  specimen. GSC 67106; GSC loc. 10437. SW of Milestone, SE 114, Tp. 10, 
Rge. 20, W2nd, Saskatchewan. Coll. R. Craham,  1936. Latera l  ( l2),  aper tura l  (13) 
and ventra l  (14) views. 

Almost complete  specimen. GSC 67107a, GSC loc. 10374. Sed. 14, Tp. 6, Rge. 25, 
W3rd., Saskatchewan. Latera l  (15) and ventra l  (16) views. 

Incomplete and partially deformed specimen. GSC 67 110; CSC loc. 16326. 
Ponteix, Saskatchewan. Coll. P.S. Warren, 1930. Latera l  view. 

Almost comple te  specimen. U.A. 7071. Notukeu Creek,  near  Cadillac,  
Saskatchewan. Coll. P.S. Warren, 1928. 18-19, la tera l  and ape r tu ra l  views of inner 
whorl; 20-21, la tera l  and ventra l  view of the  terminal  whorl. 

Scaphi tes  pungens Binkhorst. Holotype, photograph of a plaster cas t ,  MNHUB 
C. 606b. Limbourg. Ventral (22) and la tera l  (23) views. 
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PLATE 1 2  

Figures  1-6. Rhaeboce ras  hall i  (Meek). 

1-3. Holotype. Photograph of a plas ter  cast, U S N M  384. Missouri River,  241.4 km 
(150 rni) above mouth of Milk River.  Montana. La t e ra l  (l), ape r tu ra l  (2) and  
vent ra l  ( 3 )  views. 

4-6. Specimen with incomplete  body chamber .  GSC 5370; GSC loc.  97995. Dirt  Hills, 
Saskatchewan.  Coll. A. Mowat,  1892. Aper tura l  (4 )  and t w o  la tera l  (5, 6) views. 
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Figures 1-4. Rhaeboceras haIIi (Meek). I-Iolotype of "Ammonites opalus Owen", FM 6377. Great 
Bend of Missouri River. Gurley Collection. Two lateral ( l ,  2), apertural (3) and 
ventral (4) views. 

Figures 5-7. Rhaeboceras albertense (Warren). Lectotype, U.A. 349. Steveville, Alberta. Coll. 
W.E. Cutler. Lateral ( S ) ,  apertural (6) and ventral (7) views. 

Figure 8. Rhaeboceras halli (Meek). Incomplete and partially distorted specimen. U.A. 771. 
Sec. 33, Tp. 1, Rge. 22, W4th, Alta. Coll. J.S. Irwin, 1930. Lateral view. 

Figures 9-10. Rhaeboceras aff. halli (Meek). GSC 671 12. Exact locality unknown. Cypress Hills. 
Coll. G.M. Furnival. A pathological specimen (note the healed scar in Fig. 10). 
Ventral (9) and lateral (10) views. 
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Figures 1 - 11. Rhaeboceras  a lbe r t ense  (Warren) 

1-5. Almost comple te  adul t  phragmocone with par t  of body chamber .  GSC 67117; 
GSC loc. 16396. c. 152.5 m (500 f t )  above base  of Bearpaw Formation, Manyberries 
section, Alta.  Coll. R.W. Landes. ( I )  l a t e ra l  view of outer  whorls; (2) ventra l  and 
(3) la tera l  views of inner whorls; (4) l a t e ra l  and (5) ventra l  views of in t e rmed ia t e  
whorls. 

6-11. Complete  phragmocone. GSC 671 18. Same  level and locali ty a s  above. 
6-7, Aper tura l  and la tera l  views of innermost whorls; 8-10, Ventral, aper tura l  and 
l a t e ra l  views of complete  specimen; I I ,  Cross-section, X2. 
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Figures 1 -8. Rhaeboceras a lber tense (Warren) 

1-5. Incomplete specimen. GSC 67116; GSC loc. 97998. Travers Reservoir near Vulcan, 
a t  opposite end of lake f rom Li t t le  Bow Park. Coll. P. James,  1980. ( I )  Lateral  
view of complete  specimen; (2) The s a m e  with the  outer whorl removed; 
(3) Lateral ,  (4) Apertural and (5) ventral views of innermost whorls. 

6. Phragmocone whorls of specimen figured in P l a t e  16. CSC 671 14; CSC loc. 16313. 
Lateral  view. 

7-8. Incomplete specimen. U.A. 154. Lethbridge, Alta. Lateral  (7) view and 
cross-section (8). 
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Figures 1-2. Rhaeboce ras  a l b e r t e n s e  (Warren). Almost complete ,  adul t  specimen. GSC 67114; 
GSC loc. 16313, 152.5-183.0 m (500-600 f t )  below t o p  of Bearpaw Format ion,  
McShane Creek,  S. 25, Tp. 9, Rge. 27, W3rd, Cypress Hills, Saskatchewan. 
Coll. G.M. Furnival, 1941. La te ra l  (2) and ape r tu ra l  ( l )  views. 
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Figures 1-9. Rhaeboce ras  a lbe r t ense  (Warren). 

1-2. Almost comple t e  phragmocone and par t  of body chamber .  GSC 67115; 
GSC Ioc. 16313. S a m e  locali ty and level as fo r  specimen GSC 67114 (PI. 16). 
(1) La te ra l  view of comple t e  specimen; (2) The s a m e  wi th  body chamber  removed. 

3-4. Comple t e  adu l t  specimen. GSC 5338; GSC loc. 98000. White Mud River.  Coll. 
R.G. McConnell, 1884. Aper tura l  (3) and la tera l  (4) views. 

5-6. Para lec to type .  U.A. 371. Stevevil le,  Alta.  Coll. S. Davies. La t e ra l  (5) and 
vent ra l  (6) views. 

7-9.  Almost comple t e  adul t  specimen. GSC 67119; CSC loc. 16334. Frenchman River,  
Saskatchewan.  Coll. F.H. McLearn 1928. (7-8) Ventral  and la tera l  views of 
phragmocone with body chamber  removed; (9) La te ra l  view of comple t e  specimen. 
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Figures 1-5. Rhaeboceras alber tense (Warren) 

1-2. Almost complete,  slightly crushed, specimen. U.A. 1108. Upper beds of Pale  Beds. 
Lost River, Tp. 1, Rge. 4, W4th; c. 3.2 km (2 mi) north of 49th parallel, Silver 
Srnoliak. Coll. Dr. Moore. Lateral  ( l )  and apertural (2) views. 

3-5. The original of "Rhaeboceras halli Meek" of Williarns, 1930, GSC 671 13; 
GSC loc. 97997. South branch of Boxelder Creek, Sec. 30, Tp. 10, Rge. 29, W3rd, 
Saskatchewan. Coll. W.S. Dyer. Ventral (3), la teral  (4) and apertural (5) views. 
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Figures 1 - 4. Rhaeboceras  subglobosus (W hit  eaves)  

1-2. Lectotype. GSC 5339; GSC loc. 97992. Wood (Old Wives) Creek,  Tp. 10, Rge. 11, 
W3rd, Saskatchewan. Coll. R.G. McConnell 1884. La te ra l  ( l )  and aper tura l  (2) 
views. 

3-4. "Rhaeboceras whiteavesi Landes". Holotype, GSC 9367. Comple te  phragmocone 
with the  early par t  of body chamber.  GSC loc. 98002, Blood Rese rve  Sandstone, 
Pothole  Creek,  SW 114, Sec.  34, Tp. 2, Rge. 22, W4th. Coll. R.W. Landes. 
La te ra l  (3) and ventral  (4) views. 



Plate 19 



PLATE 20 

Figures 1-3. Rhaeboceras subglobosus (Whiteaves) 

1. Paratype of "Rhaeboceras .whiteavesi Landes", GSC 67120; GSC loc. 16396. About 
45.7 m (150 f t )  above Bentonite no. 8, Manyberries Section, Cypress Hills, Alta. 
Coll. R.W. Landes. Lateral view (see PI. 23, figs. 1-3). 

2. Inner whorls of the  paralectotype. GSC 5371; GSC loc. 98001. East branch of the 
Poplar River, on the  49th parallel. Coll. G.M. Dawson. Lateral view. 

3. Fragment of specimen exposing cross section of several phragmocone whorls. 
GSC 67123; GSC loc. 16337. Frenchman River, south bank, about 1.6 km (1 mi) 
below McCuiness Ranch. Coll. F.H. McLearn, 1928. 
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Figure I. Rhaeboceras subglobosus (Whiteaves). Fragment  of large whorl. GSC 67 121; 
GSC loc. 16396. Coll. R.G. McConnell, 1884. Ventral view, X0.75. 
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Figure  1. Rhaeboceras subglobosus (Whiteaves). Par t ia l ly  crushed phragmocone. GSC 67 122; 
GSC loc. 16396. Manyberries section, Alta.  Coll. R.W. Landes. La te ra l  view. 

Figures 2-4. Jeletzkytes c f .  crassus (Coryell and Salmon). The  phragmocone included in 
R. subglobosus by Whiteaves, 1885. GSC 5339. Old Wives Creek,  Coll. 
R.G. McConnell, 1884. Latera l  (2), ventra l  (3) and aper tura l  (4) views. 
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Figures 1-3. Rhaeboceras subglobosus (Whiteaves). Phragmocone whorls of the  paratype of 
"Rhaeboceras whiteavesi Landes". GSC 67120; GSC loc. 16396. Manyberries 
section, Alta. Coll. R.W. Landes. Lateral ( l ) ,  ventral (2) and aper tural  (3) views 
(see PI. 20, fig. 1). 

Figures 4-22. Ponteixites robustus Warren 

4-7. Holotype. GSC 8738. Notukeu Creek, near Ponteix, 4.8 km (3 mi) west of Tilney, 
Saskatchewan. Two la teral  (4, 51, aper tural  (6) and ventral (7) views. 

8-9. Almost complete specimen. GSC 21846; GSC loc. 98004. Headwaters of Moose 
River or Great  Bend Creek. Tp. 2, Rge. 20, WZnd, Saskatchewan. Lateral  (8) and 
ventral (9) views. 

10-15. Paratype. GSC 8739. Notukeu Creek, near Ponteix, 4.8 km (3  mi) west of Tilney. 
Coll. F.H. McLearn. 10-12. Lateral (IO), ventral (11) and aper tural  (12) views; 
13- 15, Same views, X2. 

16-18. Almost complete  adult. GSC 67124; GSC loc. 10395. About 28.0-28.1 m (92-93 f t )  
below top of Bearpaw Formation, NW side of Cypress Lake, Sec. 14, Tp. 6, Rge. 27, 
W3rd, Saskatchewan. Coll. C.M. Furnival, 1940. Apertural (161, ventral (17) and 
la teral  ( 18) views. 

19-22. Incomplete phragrnocone. GSC 67128; GSC loc. 17882, ?Frenchman River, 
Saskatchewan. Coll. P.S. Warren, 1928. 19-20. Lateral  (19) and ventra l  (20) views; 
21 -22, Same views, X2. 
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Figures 1-9. 

1-4. 

Figures 10-43. 

10-1 1. 

Ponteixites robustus Warren 

Incomplete phragmocone. GSC 67126; GSC loc. 16327. West of Tilney, near 
Ponteix. Coll. P.S. Warren. 1-2. Lateral  ( l )  and ventral (2) views; 3-4, Same 
views, X2. 

Incomplete phragmocone. GSC 67125. Same locality a s  for specimen 
CSC no. 67126. Lateral (5) and ventral (6) views. 

Incomplete specimen with par t  of the  body chamber. CSC 67127. Same locality a s  
for specimen GSC 67126. Lateral (7), ventral (8) and aper tural  (9) views, X2. 

Ponteixites gracilis Warren 

Incomplete specimen with part of body chamber. GSC 67132; CSC loc. 16326. 
Ponteix, Saskatchewan. Lateral (10) and ventral ( l  l )  views, X2. 

Incomplete phragmocone. GSC 67133. Same locality a s  for specimen GSC 67132. 
Lateral (12) and ventral (13) views, X2. 

Holotype, CSC 8740. From 4.8 km (3 mi) west of Tilney, Saskatchewan. Coll. 
P.S. Warren, 1930. 14-16. Lateral (14), aper tural  (15) and ventral (16) views; 
17-19. Same views, X2. 

Paratype, GSC 8741b. Same locality as  for the  specimen GSC 8740 (holotype). 
20-22. Lateral (20), ventra l  (21) and aper tural(22)  views; (23) Lateral view of the  
other  side, X2; (24) Ventral view, X2; (25) Apertural view, X2. 

Paratype, GSC 8741a. Same locality a s  for t h e  specimen GSC 8740 (holotype). 
26-28. Lateral (26), aper tural  (27) and ventral (28) views; 29-31, Same views, X2. 

Almost complete specimen. GSC 67129; GSC loc. 17882. ?Frenchman River, 
Saskatchewan. Coll. P.S. Warren. 34-35. Lateral (341, and ventral (35)  views, X2; 
32-33, Same views, X 1. 

Incomplete phragmocone. GSC 67130; GSC loc. 10437. SE 114, S. 23, Tp. 10, 
Rge. 20, WZnd, Saskatchewan. Coll. P. Graham, 1936. 36-38. Lateral  view (361, 
cross-section (37) and ventral view (38), X2; 39-41, Same views, natural size. 

Incomplete phragmocone. GSC 67131; GSC loc. 16326. Ponteix, Saskatchewan. 
Lateral (42) and transverse section (43) views, X2. 

Ponteixited?) sp. nov., GSC 67134. Incomplete phragmocone from Berry Creek, 
Sec. 11, Tp. 27, Rge. 12, W4th. Coll. L.S. Russell, GSC loc. 16457. Lateral (441, 
aper tural  (451, and ventral (46) views. 

Ponteixites(?) sp. nov. GSC 67135. Incomplete phragmocone from same locality a s  
above. Lateral (471, ventral (48) and cross-sectional (49) views. 
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Figures 1-3. Bacul i tes  cunea tus  Cobban; GSC 5357. South Saskatchewan River,  opposite Swif t  
Cur ren t  Creek,  Saskatchewan (Coll. R.G. McConnell, 1882, GSC loc. 97991). 
La te ra l  (l), dorsal (2) and cross sect ional  (3) views. 

4-6. Bacul i tes  eliasi Cobban, CSC 21848. Dirt  Hills, Saskatchewan (Coll. A. Mowat, 
1892; GSC loc. 97995). La te ra l  (4), dorsal ( 5 )  and cross-sectional (6) views. 
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PLATE 26 

Figures 1-2. Baculites cornpressus robinsoni Cobban. Holotype, GSC 9070; GSC loc. 98864. 
About 45.7 m (150 f t )  above base of Bearpaw Formation, south side of Li t t le  
Boxelder Coulde, Sec. 16, Tp. I I ,  Rge. 29, W3rd (Coll. G.M. Furnival). Lateral ( l )  
and cross-sectional (2) views. 

3-5. Baculites reesidei Elias, GSC 67137; GSC loc. 16321. Cypress Hills, NW 114, 
Sec. 18, Tp. 9, Rge. 28, W3rd, Saskatchewan (Coll. G.M. Furnival). Lateral (31, 
ventral (4) and cross-sectional (5) views. 

6- 10. Baculites baculus Meek and Hayden 

6-7. Incomplete specimen, GSC 67138; GSC loc. 10377. From Belanger Member, 0.4 km 
(114 mi) north of junction of Davis Creek and Frenchman River, 182.8 m (200 yd) 
east  of cabin (Coll. G.M. Furnival). Cross-sectional (6) and lateral (7) views. 

8-10. Incomplete specimen, GSC 67139; GSC loc. 10437. From SW of Milestone, SE 114, 
Tp. 10, Rge. 20, W2nd, Saskatchewan (Coll. R. Graham, 1936). Lateral (81, 
ventral (9) and cross-sectional (10) views. 
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