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ABSTRACT 

The t h e s i s r e p r e s e n t s a 

s t r a t i g r a p h i c a l , s t r u c t u r a l and 

p a l e o n t o l o g i c a l s t u d y o f the Upper 

Cret a c e o u s s t r a t a exposed on Hornby 

I s l a n d . The s t r a t i g r a p h y and s t r u c t u r e 

were s t u d i e d i n some d e t a i l , b ut t h e main 

p a r t o f t h e work i s the f a u n a l d e s c r i p t i o n , 

r e v i s i o n and i l l u s t r a t i o n o f 2ij. s p e c i e s o f 

cephalopods, l£ s p e c i e s o f p e l e c y p o d s , 9 

s p e c i e s o f g a s t r o p o d s , 1 c o r a l and 

2 scaphopods. 

The group o f n o s t o c e r a t i d s p r e v i o u s l y 

a s s i g n e d t o A n i s o c e r a s c o o p e r i has been d i v i d e d 

i n t o f i v e s p e c i e s , o f w h i c h two are new ones. 
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CHAPTER I 

INTRODUCTION 

General Statement 

This thesis contains an account of the paleontologic 

and stratigraphic work done on Hornby Island, B. C. The writer 

arrived there on May 7 t h , and l e f t on May 2l).th to compile the 

information gathered while i n the f i e l d . An additional period 

from June. 1 3 t h to June 16th was spent on the i s l a n d to c l a r i f y 

some debatable points which had arisen during the writing of 

the t h e s i s . 

Hornby Island l i e s i n the southern portion of the 

Comox basin; the stratigraphy and structure of the Nanaimo 

series exposed on the Island were studied. A representative 

suite of f o s s i l s was collected and i d e n t i f i e d . 

To reach Hornby Island one takes a nine-car f e r r y 

from Buckley Bay on Vancouver Island across Baynes Sound to the 

xtfestern side of Denman Island which sprawls out for a length of 

12 miles completely hiding the smaller i s l a n d from view. 
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A two-car f e r r y makes 7 d a i l y t r i p s from Hornby t o t h e e a s t e r n 

s i d e o f Denman and back a g a i n . 

The i s l a n d has a good g r a v e l r o a d about If? m i l e s 

l o n g , w h i c h winds almost c o m p l e t e l y around i t except f o r a 

2 - m i l e s e c t i o n between Ford's Cove and S h i n g l e S p i t . A r o a d 

does connect the two d u r i n g t h e summer months but I n w i n t e r the 

r a i n s produce l a n d s l i d e s w h i c h r e n d e r i t i m p a s s a b l e . Above and 

below t h i s r o a d , huge conglomerate b l o c k s from t h e G e o f f r e y 

f o r m a t i o n r e s t upon t h e s t e e p s l o p e s o f g l a c i a l t i l l . Numerous 

d e t e r i o r a t i n g l o g g i n g r o a d s and t r a i l s form a network a c r o s s 

t h e c e n t r a l p a r t o f t h e i s l a n d . P r i v a t e r o a d s l e a d i n g from t h e 

main r o a d t o farms a l o n g the c o a s t make t h e beach e a s i l y 

a c c e s s i b l e . 

Hornby I s l a n d i s s i t u a t e d o f f t h e e a s t c o a s t o f 

Vancouver I s l a n d i n G e o r g i a S t r a i t , 3̂4- m i l e s n o r t h w e s t o f 

Nanaimo. As may be seen from t h e accompanying map t h e i s l a n d 

l i e s between l a t i t u d e s I4.90 2 9 ' and I4.90 33 ' and between 

l o n g i t u d e s 12I4.0 35 ' arid 12k° i j - 3 ' . I t s maximum w i d t h i s I4..2 

m i l e s and maximum l e n g t h 6 m i l e s . 

P h y s i c a l F e a t u r e s 

Topography and C o a s t l i n e 

The main t o p o g r a p h i c f e a t u r e on Hornby I s l a n d i s an 

a r c u a t e mountain c o n s i s t i n g o f t h e r e s i s t a n t c l i f f - f o r m i n g 

G e o f f r e y f o r m a t i o n . Near S h i n g l e S p i t about h a l f a m i l e i n 
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from the c o a s t i s Mt. G e o f f r e y ' s 920 f o o t peak; from t h e r e t h e 

m ountain g r a d u a l l y drops i n e l e v a t i o n t o t h e s o u t h e a s t and t o 

the n o r t h . I t c o n s i s t s o f a s t r u c t u r a l l y s i m p l e 700 f o o t 

conglomerate h o m o c l i n e s t r i k i n g N 20° W and d i p p i n g t o t h e 

n o r t h e a s t at a s h a l l o w angle o f about 6 ° . The apex o f t h e 

a r c u a t e mountain b e l t p o i n t s t o the southwest. B e h i n d t h e 

m ountain and almost e n c l o s e d by i t i s f e r t i l e , g r e e n S t r a c h a n 

v a l l e y . On t h e l a r g e p e n i n s u l a w h i c h extends i n a s o u t h e a s t 

d i r e c t i o n from t h e n o r t h o f the i s l a n d towards S t . John's P o i n t 

the Hornby f o r m a t i o n o u t c r o p s f o r m i n g c l i f f s on t h e e a s t s i d e 

o f T r i b u n e Bay; t h e h i g h e s t o f t h e s e i s about 200 f e e t . The 

a r g i l l a c e o u s Lambert and S p r a y f o r m a t i o n s form t h e subdued 

l o w l a n d s o f the i s l a n d . 

The c o a s t o f Hornby i s p r o b a b l y a r i s i n g s h o r e l i n e , 

as i n d i c a t e d b y t h e almost p e r p e n d i c u l a r c l i f f s a l o n g i t s 

p e r i p h e r y . A 100 f o o t c l i f f o f Lambert s h a l e extends from 

S h i n g l e S p i t t o Phipps P o i n t , w h i l e from t h e l a t t e r t o B o u l d e r 

P o i n t , t h e c l i f f s are not as s t e e p and are c o v e r e d i n many 

p l a c e s by v e g e t a t i o n . One can w a l k out £00 y a r d s t o the low-

t i d e mark at B o u l d e r P o i n t ; t h i s i s due t o t h e e x t r e m e l y 

s h a l l o w d i p o f t h e Lambert f o r m a t i o n . The a r e a from B o u l d e r 

or C o l l i s h a w P o i n t to S t . John's P o i n t i s on t h e downdip s i d e 

o f the i s l a n d so t h a t t h e r e are almost no c l i f f s a l t h o u g h t h e 

main l e v e l l a n d i s about 5>0 f e e t above sea l e v e l . The s t e e p 

sandstone and conglomerate c l i f f s o f t h e Hornby f o r m a t i o n w h i c h 

r e a c h from S t . John's P o i n t t o T r i b u n e Bay are so p e r p e n d i c u l a r 

i n p l a c e s t h a t t h e r e i s no beach at a l l . T r i b u n e Bay i t s e l f 
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has a m i l e - l o n g beach o f w h i t e sand. 

Prom Spray P o i n t a t t h e west end o f T r i b u n e b e a c h , 

to Downes P o i n t where t h e m a s s i v e G e o f f r e y conglomerates b e g i n , 

l i e s t h e Spray f o r m a t i o n . I t s low top o g r a p h y c o n s i s t s o f a 

monotonously r e g u l a r i n t e r b e d d i n g o f sandstone and s h a l e w h i c h 

forms f l a t s h e l v e s s t r e t c h i n g out t o s e a . I n some p l a c e s t h e 

almost h o r i z o n t a l beds can be t r a c e d a l o n g the bank f o r a f a i r 

d i s t a n c e . Between Downes P o i n t and G r a v e y a r d P o i n t , however, 

the bank i s q u i t e u n i f o r m l y c o n c e a l e d and t h e beach r e n d e r e d 

almost i m p a s s a b l e a t h i g h t i d e by t h e enormous chunks o f G e o f f r e y 

conglomerate. A l o n g t h i s c o a s t l i n e , w h i c h i s v e r y s i m i l a r t o 

t h a t from Ford's Gove t o the S p i t , t h e mas s i v e b l o c k s r e a c h a 

dia m e t e r o f 50 f e e t o r more. The Lambert sandstone and s h a l e 

w h i c h appears from G r a v e y a r d P o i n t t o Ford's Gove I s almost 

f l a t l y i n g . 

C l i m a t e and D r a i n a g e 

Hornby I s l a n d has an e a r l y s p r i n g ; v e g e t a t i o n b e g i n s 

t o grow i n March and i s w e l l advanced by A p r i l . Summer, w h i c h 

l a s t s from A p r i l t o September, i s v e r y d r y ; sometimes t h e r e i s 

no r a i n f a l l whatsoever d u r i n g t h e s e months. The h e a t n e v e r 

becomes e x c e s s i v e as t h e i s l a n d i s s m a l l enough t o be exposed 

everywhere t o the t e m p e r i n g s e a b r e e z e s . The w i n t e r s are m i l d 

and m o i s t ; however, t h e o v e r a l l r a i n f a l l i s s t i l l much l e s s 

t h a n i n s u r r o u n d i n g a r e a s . Severe f r o s t s are r a r e . 



A few s m a l l streams c a r r y a f a i r amount o f w a t e r i n 

w i n t e r , but d r y up almost c o m p l e t e l y i n t h e summer. S e v e r a l 

s p r i n g s o f good d r i n k i n g w a t e r have been found, a l t h o u g h most 

o f the i s l a n d e r s r e l y upon w e l l s f o r t h e i r c l e a n w a t e r . The 

w a t e r from t h e s e two s o u r c e s i f u s e d s p a r i n g l y i s s u f f i c i e n t t o 

l a s t them t h r o u g h t h e summer months. The s h o r t a g e o f w a t e r i s 

o f c o u r s e due t o the f a c t t h a t t h e r e i s no r e s e r v o i r on t h e 

i s l a n d ; one s o l u t i o n would be t o dam S t r a c h a n v a l l e y . 

F l o r a and Fauna 

The i s l a n d i s w e l l f o r e s t e d . I n p l a c e s t h e t r e e s a r e 

so numerous as t o form a t h i c k c l o s e d canopy above; h e r e t h e r e 

i s l i t t l e u n d e r b r u s h , and the f o r e s t f l o o r i s d r y and c o v e r e d 

w i t h p i n e n e e d l e s . Where t h e t r e e s are l e s s c o n c e n t r a t e d a 

dense almost i m p e n e t r a b l e u n d e r b r u s h o c c u r s . I t c o n s i s t s o f 

b l a c k b e r r y v i n e s , Oregon grape, s a l a l and f e r n s . C a c t i , w i l d 

r o s e s and h o r s e t a i l s are p l e n t i f u l , e s p e c i a l l y on F l o r a I s l a n d 

n ear S t . John's P o i n t . 

The dominant t r e e s p e c i e s i s Douglas f i r , w h i c h 

a t t a i n s a h e i g h t o f over 150 f e e t . Other l e s s e r c o n i f e r s are 

hemlock, w h i t e p i n e , b l a c k p i n e , s p r u c e , r e d c e d a r , yew and 

grand f i r . The main deciduous t r e e s are t h e maples, a l d e r s , 

a r b u t u s , w i l l o w s and G a r r y o a k s . 

I n a d d i t i o n t o t h e d e n s e l y f o r e s t e d a r e a s t h e r e a r e 

areas o f open p a r k l a n d , e s p e c i a l l y n o t i c e a b l e at S t . John's 

P o i n t , xtfhere t h e o r i g i n a l s t a n d o f Douglas f i r , hemlock and oak 
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is untouched. Here grass and wildflowers are the only ground 

cover. 

The abundance of animal l i f e on the i s l a n d i s 

remarkable. Deer are p r o l i f i c probably because no cougars have 

reached Hornby, although some exist on Denman Island. Notorious 

chic k e n - k i l l e r s are the numerous mink and raccoons. The i s l a n d 

i s well known for i t s large cormorant and heron populations; 

many other water birds also seek refuge here. Land b i r d species 

are p l e n t i f u l . 

The Effects of Man 

History and Culture 

The e a r l i e s t people on Hornby were of course a 

peaceful Coast Indian t r i b e ; there i s an old Indian graveyard 

on the south of the i s l a n d x-rtiere the l a s t descendant of the 

Ford family i s yet to be buried. Many Indian r e l i c s have been 

found i n the various "kitchen middens" on Hornby, one of which 

was on the s i t e of an old lumber m i l l near Shingle S p i t . The 

discovery of some finely-made obsidian arrowheads has led to the 

b e l i e f that raiding parties of the warlike Haida Indians came 

a l l the way from the Queen Charlottes. According to the islanders, 

the l a s t Indian massacre took place on what i s now Chrome Island, 

just south of Denman. 

Place names are in t e r e s t i n g keys to the past. E a r l y 

families were responsible for Ford's Cove and Strachan v a l l e y . 

However, the island i t s e l f was named after "Rear Admiral Phipps 
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Hornby, C. B. Commander-in-chief on t h i s s t a t i o n , f l a g s h i p 

A s i a , 8LL guns, Capt. R. P. S t a f f o r d , I8I4/7-I851." G e o f f r e y 

m ountain i s so c a l l e d a f t e r h i s son G e o f f r e y Thomas Phipps 

Hornby, C a p t a i n o f "HMS T r i b u n e " a f t e r w h i c h T r i b u n e Bay i s 

named. These names were g i v e n by Hudson's Bay Company o f f i c e r s 

about 18^0. S t . John's P o i n t , N o r r i s Rocks, Downes P o i n t , 

Norman P o i n t and Dunlop P o i n t were named i n i860 by C a p t a i n 

R i c h a r d s o f the s u r v e y s h i p "HMS Plumper" a f t e r o t h e r o f f i c e r s 

o f "HMS T r i b u n e . " 

I n t he e a r l y days Hornby I s l a n d was a h i v e o f a c t i v i t y ; 

the f i r s t p i l e d r i v e n w h a r f n o r t h o f Nanaimo was b u i l t a t 

W h a l i n g S t a t i o n Bay t o accomodate t h e w h a l i n g f l e e t s on t h e i r 

way t h r o u g h G e o r g i a S t r a i t . Even i n 1913 t h e r e were j u s t t r a i l s 

where t h e roads are now, a l t h o u g h t h e l u m b e r i n g b u s i n e s s was 

a l r e a d y f l o u r i s h i n g . 

P r i n c i p a l I n d u s t r i e s 

Prom 1908 when l u m b e r i n g was f i r s t s t a r t e d on Hornby 

I s l a n d , u n t i l 1956 when i s l a n d l o g g e r s had t o go elsewhere t o 

l o o k f o r j o b s , the t o t a l amount o f lumber removed from t h e r e was 

a p p r o x i m a t e l y 100 m i l l i o n f e e t . U n t i l about 1939, t h e companies 

l o g g e d m a i n l y around t h e s h o r e l i n e . L a t e r work was done on t h e 

s l o p e s o f the moun t a i n . The U n i o n L o g g i n g Company t o o k about 

30 m i l l i o n f e e t o f lumber from t h e i s l a n d ; i t was i n o p e r a t i o n 

from 1939-19lj.9, s e n d i n g l o g s down to the S e l k i r k m i l l s i n 

V i c t o r i a . 
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The two most .important t r e e s i n Hornby's l o g g i n g 
i n d u s t r y were Douglas f i r and r e d cedar. Some of the lumber 
was sent to the small m i l l s on the i s l a n d f o r l o c a l use; the 
remainder went to Courtenay, Nanaimo or Vancouver. Balsam and 
white f i r logs were used i n the pulp and paper i n d u s t r y at 
Vancouver and Powell R i v e r . Alder and maple were sent from 
Hornby to the Western Hardwood Company and the Hammond F u r n i t u r e 
Company i n Vancouver. 

Gene r a l l y where i t i s u n d e r l a i n by the Geoffrey and 
Hornby formations, the surface of the i s l a n d I s rocky. 
Underlying the land s u i t a b l e f o r a g r i c u l t u r e are the Lambert 
and Spray formations, which because of t h e i r l e s s - r e s i s t a n t 
nature have, the t h i c k e s t g l a c i a l d e p o s i t s . These form the best 
s o i l s and are the most h e a v i l y timbered. The l i g h t sandy loam 
becomes somewhat boggy or peaty i n the l o w - l y i n g f l a t s . 
Vegetables, grains and f r u i t s are s u c c e s s f u l l y grown. 

Several of the i s l a n d e r s have f a i r l y l a r g e f l o c k s of 
sheep, and others have up to £0 head of ranch c a t t l e . These 
f l o u r i s h i f t h e i r number i s r e s t r i c t e d ; each animal needs a 
l a r g e r g r a z i n g area on Hornby than elsewhere, because of the 
usual summer drought. 

Perhaps the newest i n d u s t r y on Hornby i s the t o u r i s t 

trade; a motel, s e v e r a l guest farms, a lodge and a campsite 

e x i s t f o r the convenience of summer v i s i t o r s . 
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P r e v i o u s Work 

The s t u d y o f t h e Nanaimo s e r i e s exposed a l o n g t h e 

s o u t h e a s t c o a s t o f Vancouver I s l a n d began w e l l over a c e n t u r y 

ago and i s s t i l l c o n t i n u i n g t o d a y . T h i s study was s t i m u l a t e d 

by t h e e x i s t e n c e o f e x t e n s i v e c o a l d e p o s i t s , some o f w h i c h were 

known as e a r l y as 183̂ 4-. A c t u a l m i n i n g was s t a r t e d i n the f a l l 

o f 1852 by the Hudson's Bay Company. Up t o t h e p r e s e n t t h e s e 

c o a l f i e l d s have produced about o n e - h a l f o f B. C.'s t o t a l o u t p u t . 

The two main c o a l h o r i z o n s i n t h e Nanairao Group are t h e W e l l i n g t o n 

c o a l seam w h i c h i s 700 f e e t above the base and low i n t h e s e r i e s , 

and t h e Newcastle-Douglas seam w h i c h i s 1000 f e e t above t h e 

W e l l i n g t o n . These t o g e t h e r produce about 90 per cent o f t h e 

t o t a l o u t p u t from t h e Nanaimo c o a l b a s i n . 

E a r l y p a l e o n t o l o g i c a l work was c a r r i e d out by Bauerman 

i 8 6 0 , Meek l 8 6 l , Newberry 1 8 6 3 , Gabb 186I4. and Whit eaves 1 8 9 3 -

1 9 0 3 , each adding to the l i s t o f s p e c i e s f o r the Nanaimo a r e a . 

The r e g i o n a l g e o l o g y was done by James R i c h a r d s o n , who made t h e 

f i r s t e x t e n s i v e i n v e s t i g a t i o n o f t h e Vancouver I s l a n d c o a l f i e l d s 

d u r i n g the y e a r s 1871 -1876 . G. M. Dawson a l s o s t u d i e d the 

c o a l f i e l d s ; h i s f i n d i n g s were r e l e a s e d i n p u b l i c a t i o n s on the 

m i n e r a l w e a l t h o f B. C. i n 1878 and a g a i n i n 1 8 8 9 . I n 1908 

C. H. Clapp began th e n e x t d e t a i l e d i n v e s t i g a t i o n , n o t o n l y o f 

Nanaimo s e r i e s , b u t a l s o o f a l l the r o c k s exposed i n h i s chosen 

map a r e a s . He named the f o r m a t i o n s i n t h e Nanaimo s e r i e s , t h e s e 

b e i n g e q u i v a l e n t t o R i c h a r d s o n ' s s u b d i v i s i o n s , except t h a t Clapp 

d i v i d e d the " p r o d u c t i v e c o a l measures" or f o r m a t i o n A, i n t o s i x 

f o r m a t i o n s . 



D u r i n g 1921 and 1922 J . D. M a c k e n z i e , one-time 

a s s i s t a n t t o Clapp, s t u d i e d t h e s t r a t i g r a p h y o f t h e Comox c o a l 

b a s i n . H i s a s s i s t a n t was T. B. W i l l i a m s , who l a t e r w r o t e h i s 

Ph. D. t h e s i s on the a r e a . More r e c e n t w o r k was done by A. P. 

Buckham who d i d s u r v e y s o f the c o a l f i e l d s between th e y e a r s 

1939 and I9I4 . 8 . Under h i s guidance J . L. Usher s t u d i e d the 

ammonite faunas o f s o u t h e a s t Vancouver I s l a n d . 

On Hornby I s l a n d , t h e main g e o l o g i c a l work was done 

by James R i c h a r d s o n i n 1872-1873 and by Usher i n 19̂ 4-5 and 19ij-8. 



CHAPTER I I 

STRATIGRAPHY AND STRUCTURE 

G e n e r a l Geology 

D u r i n g t h e Upper Cret a c e o u s p e r i o d when t h e Nanaimo 

s e r i e s was l a i d down, a major d e p r e s s i o n u n d o u b t e d l y e x i s t e d 

w h i c h i s now o c c u p i e d by G e o r g i a S t r a i t . I n 1899 B a i l e y W i l l i s 

s u g g e s ted t h a t t h e G e o r g i a d e p r e s s i o n was p a r t o f h i s P a c i f i c 

c o a s t d o w n f o l d w h i c h extended from t h e G u l f o f C a l i f o r n i a t o 

n o r t h o f t h e Queen C h a r l o t t e I s l a n d s . T h i s f e a t u r e I s now 

b e l i e v e d t o be much more r e c e n t , p r o b a b l y P l e i s t o c e n e i n age. 

Ten y e a r s ago, B o s t o c k s t a t e d t h a t the G e o r g i a 

d e p r e s s i o n forms the s o u t h e r n p a r t o f a c o a s t a l t r o u g h most o f 

w h i c h i s submerged beneath t h e e p i c o n t i n e n t a l sea o f the P a c i f i c 

c o a s t . P a r t s o f t h e d e p r e s s i o n r i s e above sea l e v e l f o r m i n g 

i s l a n d s i n t h e S t r a i t o f G e o r g i a and l o w l a n d s on Vancouver 

I s l a n d and the m a i n l a n d . D u r i n g t h e Creta c e o u s t h e d e p r e s s i o n 

was e v i d e n t l y much l a r g e r t h a n i s i n d i c a t e d now by t h e l i m i t s o f 

the Upper Cretaceous s t r a t a exposed on Vancouver I s l a n d and t h e 

m a i n l a n d . Much e r o s i o n has s i n c e t a k e n p l a c e . I t i s l i k e l y 



t h a t an arm o f t h e d e p r e s s i o n extended s o u t h e a s t i n t o Washington 

S t a t e , and t h a t a whole s e r i e s o f d e p r e s s i o n s s t r e t c h e d 

n o r t h w a r d t o A l a s k a p a r a l l e l i n g t h e Coast Range m o u n t a i n s . 

Through t h e T r i a s s i c and J u r a s s i c p e r i o d s the mountains on 

e i t h e r s i d e o f t h e G e o r g i a S t r a i t d e p r e s s i o n were g r a d u a l l y 

worn down t o a subdued l o w l a n d ; d u r i n g the l a t e J u r a s s i c o r 

e a r l y Cretaceous t h e y were u p l i f t e d a g a i n . However, i n t h e 

Upper Cretaceous a l o w l a n d s t i l l e x i s t e d between t h e u p l i f t e d 

ranges and the G e o r g i a d e p r e s s i o n . I t i s b e l i e v e d t h a t t h e 

Nanaimo s e r i e s was d e p o s i t e d upon t h e eroded s u r f a c e o f t h i s 

loxtfland, w h i c h a c c o r d i n g t o Clapp s t i l l had c o n s i d e r a b l e r e l i e f - -

i n p l a c e s as much as 2 , 0 0 0 f e e t . The l o w l a n d upon w h i c h the 

s e r i e s was u n c o n f o r m a b l y l a i d down c o n s i s t s m a i n l y o f v o l c a n i c 

and s e d i m e n t a r y r o c k s o f the Vancouver group; t h e s e are o f 

T r i a s s i c and J u r a s s i c age. The l o w l a n d I s a l s o made up o f 

igneous r o c k s o f i r r e g u l a r b a t h o l i t i c and dyke i n t r u s i o n s 

w h i c h metamorphosed and deformed t h e Vancouver group. 

The f i r s t pronounced d e f o r m a t i o n o f t h e Nanaimo 

s e r i e s t o o k p l a c e a f t e r t h e c l o s e o f Eocene s e d i m e n t a t i o n and 

v u l c a n i s m . As Buckham s a i d i n 19̂ 4-7, b o t h f o l d i n g and f a u l t i n g 

o c c u r r e d , the l a t t e r o f t e n b e i n g d e t e r m i n e d by t h e a t t i t u d e and 

p o s i t i o n o f the c o a l seams i n t h e Nanaimo b a s i n . D u r i n g t h e 

l a t e T e r t i a r y the a r e a was a g a i n u p l i f t e d and eroded, removing 

much o f t h e Upper Cr e t a c e o u s s e d i m e n t s . 
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The Nanaimo S e r i e s 

The Nanaimo s e r i e s c o n s i s t s o f a t h i c k sequence o f 

a l t e r n a t i n g c o n g l o m e r a t e s , sandstones and p r e d o m i n a n t l y s i l t y 

s h a l e s . Some c o a l o c c u r s i n t h e l o w e r p a r t o f t h i s s e r i e s 

w h i c h i n t h e Nanaimo b a s i n has been s u b d i v i d e d i n t o e l e v e n 

f o r m a t i o n s on f a i r l y w e l l - d e f i n e d l i t h o l o g i c a l grounds. 

U n f o r t u n a t e l y the f a u n a i s t o o u n i f o r m and t o o s c a r c e i n many 

o f t h e f o r m a t i o n s t o be u s e d f o r s u b d i v i d i n g t h e s e r i e s . 

A l t h o u g h g e n e r a l l y the l i t h o l o g y and f a u n a are s i m i l a r i n t h e 

Nanaimo and Comox b a s i n s , a s e p a r a t e s e t o f names has been g i v e n 

t o t h e s u c c e s s i o n o f r o c k s i n the l a t t e r . T h i s was done because 

i n t h e Comox b a s i n t h e r e are no f o r m a t i o n s e q u i v a l e n t t o t h e 

l o w e s t i n the Nanaimo a r e a . A l s o the c o a l seams o c c u r a t 

d i f f e r e n t h o r i z o n s and t h e r e a r e d i s t i n c t i o n s between t h e faunas 

o f the two b a s i n s . The f a c i e s changes and v e r t i c a l v a r i a t i o n s 

are so pronounced t h a t f o r m a t i o n a l names cannot be a p p l i e d o v e r 

such a wide a r e a . 

The Nanaimo s e r i e s has a n o r t h w e s t - s o u t h e a s t s t r i k e 

w i t h a p r e v a i l i n g d i p t o t h e n o r t h e a s t . I t has been c o r r e l a t e d 

w i t h the C h i c o o f C a l i f o r n i a and w i t h t h e P i e r r e o f the Gre a t 

P l a i n s . The s e r i e s was d e p o s i t e d i n s e v e r a l d i f f e r e n t 

environments on a s u r f a c e w i t h c o n s i d e r a b l e r e l i e f . T h i s i s 

shown by t h e r a p i d l a t e r a l and v e r t i c a l g r a d a t i o n o f t h e s t r a t a 

w h i c h c o n s i s t s e s s e n t i a l l y o f a group o f o v e r l a p p i n g l e n s e s with. 

few beds t h a t p e r s i s t f o r any d i s t a n c e . To the s o u t h e a s t t h e 

s e r i e s has a t h i c k n e s s o f 10,000 f e e t and t h e r e the Nanaimo 



114, 

b a s i n was p r o b a b l y d e e p e s t ; t h e average i s a p p r o x i m a t e l y 7,5"00 
f e e t . 

As Buckham p o i n t e d o u t , t h e s i x l o w e r f o r m a t i o n s o f 

t h e s e r i e s , w hich t o t a l 1 ,900 f e e t , were n o t d e p o s i t e d n o r t h o f 

t h e Qualicum R i v e r . The f o u r l o w e s t o f t h e s e r e a c h o n l y t o 

Nanoose Bay. The f i v e upper f o r m a t i o n s on t h e o t h e r hand were 

p r o b a b l y c o n t i n u o u s o v e r most o f the G e o r g i a d e p r e s s i o n . T h i s 

i s an i d i c a t i o n t h e n t h a t as t h e sediments were l a i d down on t h e 

uneven f l o o r the f i r s t beds had v e r y I r r e g u l a r o u t l i n e s , w h i l e 

t h o s e d e p o s i t e d a f t e r t h e d e p r e s s i o n s had f i l l e d up were most 

p e r s i s t e n t l a t e r a l l y . There was a p r o g r e s s i v e o v e r l a p , a 

n o r t h w a r d m i g r a t i o n o f t h e n o r t h shore o f t h e C r e t a c e o u s seas 

as d e p o s i t i o n c o n t i n u e d . Sediments from the s o u t h f i r s t f i l l e d 

t h e h o l l o w s o f t h e i r r e g u l a r pre-Upper C r e t a c e o u s s u r f a c e , 

becoming t h i n n e r n o r t h w a r d as t h e y t r a n s g r e s s e d i n l a n d . 

R a p i d e r o s i o n o f t h e g r a n i t i c , metamorphic and 

s e d i m e n t a r y r o c k s exposed on t h e mountains b o r d e r i n g the G e o r g i a 

d e p r e s s i o n was s u p p l y i n g a l a r g e volume o f m a t e r i a l w h i c h was 

s p r e a d over t h e l o w l a n d and t h e d e p r e s s i o n . I n 1913 Clapp showed 

t h a t t h e s a n d s t o n e s , c h i e f l y composed o f a n g u l a r t o s u b a n g u l a r 

fragments and c o n t a i n i n g a l a r g e p e r c e n t a g e o f e a s i l y decomposed 

m i n e r a l s l i k e f e l d s p a r , i n d i c a t e d a r a p i d a c c u m u l a t i o n and 

d e p o s i t i o n i n r e l a t i v e l y s m a l l b a s i n s where t h e d e t r i t u s was 

not s u b j e c t t o severe %fave a c t i o n . 

W h i l e r a p i d e r o s i o n o f the u p l i f t e d m o u n t a i n ranges 

t o o k p l a c e t h e d e p r e s s i o n a r e a was a l s o s i n k i n g i n r e l a t i o n t o 



sea l e v e l . The e l e v a t i o n , as a r e s u l t o f new d e p o s i t i o n and o f 

th e s i n k i n g o f the d e p r e s s i o n , d i d n o t m a i n t a i n a c o n s t a n t 

b a l a n c e . T h e r e f o r e at t i m e s t h e sediments were d e p o s i t e d by 

the a c t i o n o f streams above sea l e v e l and a t o t h e r t i m e s by wave 

and c u r r e n t a c t i o n below sea l e v e l . As shown by i t s f a u n a , p a r t 

o f t h e s e r i e s i s d e f i n i t e l y e s t u a r i n e . R a i n i m p r i n t s and 

mudcracks i n d i c a t e v e r y s h a l l o w n e a r shore environments such as 

beaches o r l a g o o n s . I n o t h e r areas t h e sediments were l a i d down 

by f r e s h w a t e r . These t e r r e s t r i a l d e p o s i t s a r e denoted by t h e 

presence o f l a n d p l a n t remains and c o a l beds. A c c o r d i n g t o 

C l a p p , t h e l a c k o f marine f o s s i l s i n the upper f o r m a t i o n s may 

w e l l mean an e n t i r e l y t e r r e s t r i a l environment. 



TABLE OF UPPER CRETACEOUS FORMATIONS OF NANAIMO GROUP 

A f t e r Usher, 1 9 5 2 , p. 7 

Nanaimo B a s i n 

Age F o r m a t i o n T h i c k n e s s i n 
F e e t 

L i t h o l o g y 

M a a s t r i c h t ! a n 
G a b r i o l a 

Northumber
l a n d 

2 , 0 0 0 - 3 , 0 0 0 

2 , 0 0 0 - 2 , 7 0 0 

Sandstone 

S h a l e 
Sandstone 
S h a l e 

De Courcy 8 0 0 - 1 , 0 0 0 Sandstone 

Cedar 
D i s t r i c t 7 0 0 - 1 , 0 0 0 S h a l e 

Campanian 
P r o t e c t i o n 

Nex^castle 

6^0 

2 1 5 - Ij-00 

Sandstone 

Sandstone, 
S h a l e , New
c a s t l e and 
Douglas C o a l 
Seams 

C r a n b e r r y 2 0 0 - 600 Sandstone, 
Conglomerate 

Lower 
Campanian 
o r (?) 
S a n t o n i a n 

E x t e n s i o n 

E a s t 
W e l l i n g t o n 
Member 

Haslam 

Benson 

6 0 0 - 800 

35 

6 0 0 - 1 , 5 0 0 

100 

Conglomerate, 
Sandstone 

Sandstone, 
W e l l i n g t o n 
C o a l Seam 

S h a l e 

Conglomerate 



TABLE OF UPPER CRETACEOUS FORMATIONS OF NANAIMO GROUP 

Cont'd. 

Comox B a s i n 

Age F o r m a t i o n T h i c k n e s s i n 
Feet 

L i t h o l o g y 

Hornby 6 0 0 - 800 
500- 600 

Sandstone 
Conglomerate 

M a a s t r i c h t ! a n 
Spray 800 - 830 

-"- 700 
S h a l e , 
Sandstone 

G e o f f r e y . 1 , 1 0 0 - 1 , 3 0 0 
* 6 0 0 - 700 

Conglomerate 

Lambert 800 
#1,000+ 

S h a l e 

Denman 9 0 0 - 1 , 0 0 0 Sandstone 
Conglomerate 

Campanian 

Tre n t 
R i v e r 

Comox 

Quailcum 

1,000 

600 

( ? ) 1 , 8 0 0 

Shale 

Sandstone, 
C o a l 
D e p o s i t s 
S h a l e , 
Sandstone 

Lower 
Campanian 
o r ( ? ) S a n t o n i a n 

W r i t e r ' s measurements 
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The F i v e B a s i n s 

The Nanaimo s e r i e s found on t h e e a s t c o a s t o f Vancouver 

I s l a n d e x i s t s o n l y i n f i v e s e d i m e n t a r y b a s i n s . These are t h e 

Nanaimo, Comox, Cowichan, A l b e r n i and Suquash b a s i n s ; u n f o r t u n a t e l y 

t h e work done on them has not been e x t e n s i v e enough t o d e t e r m i n e 

t h e i r e x a c t o r i g i n . L i t t l e e x c e p t t h e approximate s i z e and 

l o c a t i o n i s knox-m o f t h e Suquash and A l b e r n i b a s i n s . James F. 

F y l e s found t h a t the Cowichan b a s i n appears t o be almost w h o l l y 

c o n t r o l l e d by s t r u c t u r e . Of t h e f i v e , t h e Nanaimo b a s i n has 

been s t u d i e d most because o f t h e l a r g e d e p o s i t s o f c o a l l o c a t e d 

i n i t . The Comox b a s i n i s a l s o known i n c o n s i d e r a b l e d e t a i l . 

F o r m e r l y , t h e Nanaimo and Cowichan b a s i n s were b e l i e v e d 

t o be d i s t i n c t and s e p a r a t e d from one another by a narrow r i d g e 

o f the c r y s t a l l i n e S i c k e r s e r i e s w h i c h s t r i k e s i n a n o r t h w e s t e r l y 

d i r e c t i o n j u s t s o u t h o f C r o f t o n a c r o s s S a l t s p r i n g I s l a n d . 

Recent w r i t e r s have i n c o r p o r a t e d much o f t h e Cowichan b a s i n w i t h 

t h e Nanaimo b a s i n , r e d u c i n g t h e former to a l o w l a n d o r a s i d e arm 

o f the main Nanaimo b a s i n . The l o w e s t f o r m a t i o n s o f the Nanaimo 

s e r i e s a r e exposed around Cowichan Lake w h i c h c o v e r s almost a l l 

o f the 3 0 by 8 m i l e l o w l a n d . 

The Nanaimo b a s i n , s t r e t c h e s f rom D e p a r t u r e Bay s o u t h 

t o Oreas I s l a n d , i t s maximum l e n g t h b e i n g about 75 m i l e s and 

maximum w i d t h 25 m i l e s . A p p r o x i m a t e l y 700 square m i l e s i n a r e a , 

i t i s bounded on t h e e a s t by G e o r g i a S t r a i t and on t h e west by 

the ranges o f Vancouver I s l a n d . To the n o r t h o f i t l i e s t he 

Comox b a s i n w h i c h i s s e p a r a t e d from t h e Nanaimo b a s i n by an 



a x i s o f Vancouver v o l c a n i c s n e a r Nanoose H a r b o u r . 
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The A l b e r n i b a s i n p a r a l l e l s t he s o u t h e r n h a l f o f t h e 

Comox b a s i n from w h i c h i t i s s e p a r a t e d by t h e B e a u f o r t Range. 

The former has a l e n g t h o f 35 m i l e s and a w i d t h o f 6 m i l e s . 

The l a r g e s t s i n g l e a r e a o f Upper C r e t a c e o u s r o c k s on s o u t h e r n 

Vancouver I s l a n d o u t s i d e t h e Comox-Nanaimo-Cowichan b a s i n s 

o c c u r s i n t h i s d i s t r i c t . The sediments l a i d down her e d e f i n i t e l y 

b e l o n g to the Nanaimo s e r i e s and have been t e n t a t i v e l y c o r r e l a t e d 

w i t h t h e b a s a l f o r m a t i o n s i n t h e Comox b a s i n . J . D. Mack e n z i e 

b e l i e v e s t h a t a l t h o u g h t h e Comox and A l b e r n i b a s i n s a r e now 

s e p a r a t e d by an a x i s o f P r e - C r e t a c e o u s r o c k s , o r i g i n a l l y t h e y 

were p r o b a b l y a s i n g l e b a s i n . The A l b e r n i b a s i n i s thought t o 

be an e l o n g a t e d s y n c l i n e c o m p l i c a t e d by one major a n t i c l i n e and 

o t h e r l e s s e r f o l d s ; t h e p r i n c i p a l e l o n g a t i o n i s i n a n o r t h w e s t 

d i r e c t i o n . 

I n t h e Suquash b a s i n the c o n d i t i o n s are i n many 

r e s p e c t s s i m i l a r to t h o s e i n t h e Comox b a s i n . Clapp has 

c o r r e l a t e d t h e sediments h e r e w i t h t h e Comox and P r o t e c t i o n 

f o r m a t i o n s o f t h e Comox and Nanaimo b a s i n s r e s p e c t i v e l y . The 

b a s i n i s b e l i e v e d t o be a b r o a d s y n c l i n e s t r i k i n g N 60° E and 

p i t c h i n g s l i g h t l y t o t h e n o r t h e a s t ; t h e s t r a t a d i p l e s s t h a n 

10 d e g r e e s . Much o f the Suquash i s d r i f t - c o v e r e d t h e r e f o r e 

knowledge o f i t i s meagre. I t i n c l u d e s M a l c o l m and Cormorant 

I s l a n d s , p o s s i b l y e x t e n d i n g southwest to Q u a t s i n o Sound. 

The Comox b a s i n extends from Campbell R i v e r s o u t h t o 

Nanoose Bay, where i t i s s e p a r a t e d from t h e Nanaimo b a s i n by a 
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r i d g e o f raetaraorphic and ign e o u s r o c k s . To t h e e a s t i s G e o r g i a 

S t r a i t , t o t h e west, B e a u f o r t Range. The b a s i n i s 75? m i l e s 

l o n g and 10 m i l e s w i d e . I t s c o n t i n u i t y i s almost b r o k e n a t 

Wolf Lake by a g r a n i t e i n t r u s i o n and a t Deep Bay by a r i d g e o f 

v o l c a n i c r o c k s r e a c h i n g almost t o the s e a . 

The s e d i m e n t a r y r o c k s i n t h e Comox b a s i n are an 

a l t e r n a t i n g s u c c e s s i o n o f c o n g l o m e r a t e s , sandstones and s h a l e s , 

w h i c h exceeds 5 ,000 f e e t i n t h i c k n e s s . The s u c c e s s i o n has been 

d i v i d e d i n t o e i g h t f o r m a t i o n s on l i t h o l o g i c a l grounds. As i n 

the Nanaimo b a s i n , t h e pre-Upper Cretaceous s u r f a c e o f t h e Comox 

a r e a was i r r e g u l a r , w i t h a t o t a l r e l i e f o f at l e a s t I+liO f e e t 

(Buckham). Here a g a i n t h e deeper h o l l o w s were f i l l e d f i r s t , as 

the i r r e g u l a r s u r f a c e was g r a d u a l l y submerged. Thus, t h e 

Qualicum f o r m a t i o n i s r e s t r i c t e d t o the a r e a between Deep Bay 

and Nanoose Bay. The Comox sandstone o v e r l y i n g the Qualicum i s 

th e l o w e s t f o r m a t i o n elsewhere i n t h e Comox b a s i n and r e s t s 

u n c o n f o r m a b l y on t h e Vancouver v o l c a n i c s . W i t h i n t h i s f o r m a t i o n 

are t h e p r o d u c t i v e Cumberland c o a l seams; at t h e end o f 195U-

t h e y had produced 29 m i l l i o n t o n s o f c o a l . No c o a l o f economic 

importance i s found above t h e Comox f o r m a t i o n a l t h o u g h t h e r e 

are many s m a l l l e n t i l s . 

The f o r m a t i o n names used a re t h o s e proposed by Buckham 

and Usher i n 1 9 5 2 . F o s s i l s are almost w h o l l y r e s t r i c t e d t o t h e 

T r e n t R i v e r and Lambert s h a l e s w h i c h are b o t h m a r i n e . Clapp 

has suggested t h a t the uppermost f o r m a t i o n s may be t e r r e s t r i a l . 

Buckham and Usher b o t h m e n t i o n t h a t o n l y s m a l l normal f a u l t s 



21 

with a displacement of less than 20 feet could be detected i n 

the Comox basin. On Hornby Island the writer observed two 

fa u l t s with a very much greater displacement. However, the 

structure of the Comox basin i s more regular than that of the 

Nanaimo basin; the stratigraphy of the former indicates that 

sedimentation took place during more uniform conditions. 

Stratigraphy: General and Detailed 

On Hornby Island the four uppermost formations of the 

Nanaimo series i n the Comox basin are exposed. They constitute 

the southwest limb of a broad open syncline, the axis of which 

plunges gently to the southeast. A general description of each 

formation follows, as well as a detailed description of both the 

Lambert and Spray formations. 

D i f f i c u l t i e s i n measuring were mainly due to concealed 

s t r a t a . In addition, dip and s t r i k e readings varied considerably 

because of the shallowness of the regional dip, the i r r e g u l a r i t i e s 

of the s t r a t a aid the weathered nature of the rocks, many of 

which are exposed only at low t i d e . The Geoffrey and Hornby 

formations produced a further d i f f i c u l t y as they consist of 

conglomerate and sandstone lenses, few of which p e r s i s t f o r any 

distance. Therefore, apart from actual measurements, a f a i r 

amount of estimating was necessary. This was accomplished by 

pacing, Brunton readings, and measurements taken from the 

Pr o v i n c i a l Government's map of Hornby Island. 
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The Lambert F o r m a t i o n 

The l o w e r p a r t o f t h i s f o r m a t i o n o u t c r o p s on the 

n o r t h e a s t s i d e o f Denman I s l a n d where i t o v e r l i e s t h e Denman 

f o r m a t i o n . There i s a g r a d a t i o n a l c o n t a c t between the Wo. 

The m i d d l e p a r t i s c o n c e a l e d by t h e w a t e r s o f 1-jjr m i l e wide 

Lambert C h a n n e l . 

The upper Lambert f o r m a t i o n i s exposed on t h e n o r t h 

west s i d e o f Hornby I s l a n d where i t grades f r o m n o d u l a r , d a r k 

g r a y , r e d d i s h - w e a t h e r i n g , s i l t y s h a l e s t o d a r k g r a y , b l o c k y t o 

f i s s i l e , g r a y w e a t h e r i n g , s i l t y s h a l e s . These n o n - c a l c a r e o u s 

s h a l e s have numerous r e d t o l i g h t g r a y w e a t h e r i n g l i m e s t o n e 

n o d u l e s w h i c h are g r a y , dense, m i c r o - g r a i n e d , h a r d and o f t e n 

c o n c e n t r i c a l l y l a y e r e d . Some n o d u l e s are f o s s i l i f e r o u s , c o n t a i n i n g 

w e l l p r e s e r v e d ammonites and I n o c e r a m i d s . I n t e r b e d d e d i n the 

s h a l e s a re sandstone beds up t o I). f e e t t h i c k . These are brown, 

f i n e - g r a i n e d and c a l c a r e o u s ; i n some p l a c e s t h e y c o n t a i n w h i t i s h -

w e a t h e r i n g f o s s i l i f e r o u s l i m e s t o n e n o d u l e s . Because o f t h e i r 

r e s i s t a n c e t o e r o s i o n , t h e i n t e r b e d d e d s i l t y and mud-cracked 

l i m e s t o n e h o r i z o n s form t h e t o p s o f t h e beds e x t e n d i n g out t o 

se a . 

I n the l o w e r p a r t o f the upper Lambert f o r m a t i o n 

numerous sandstone dykes o c c u r , v a r y i n g from a f r a c t i o n o f an 

' i n c h t o over a f o o t i n t h i c k n e s s . These were p r o b a b l y formed 

when l o c a l d i s t u r b a n c e s pushed t h e u n d e r l y i n g u n c o n s o l i d a t e d 

sand i n t o t h e j o i n t e d s h a l e s above, o r c o n v e r s e l y , when 

o v e r l y i n g sand f i l l e d t h e c r a c k s i n the c o n s o l i d a t e d s h a l e s 
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F i g . 3 
Upper Lambert Sandstone 



below. Towards the top of the Lambert, two sandstone beds 

p i n c h and s w e l l along s t r i k e . Both average 1+0 f e e t i n t h i c k n e s s 

and are separated from each other by Ij.3 f e e t o f s h a l e . These 

sandstones are brown, f i n e to medium g r a i n e d , t h i c k l y bedded, 

and f r i a b l e . In the upper sandstone l a y e r are t h i n l y bedded 

a r g i l l a c e o u s and carbonaceous sandstones, c o n t a i n i n g p l a n t 

remains and t h i n v e i n l e t s o f j e t b l a c k , h i g h l y l u s t r o u s c o a l . 

Also i n t h i s l a y e r are very l a r g e c a l c a r e o u s sandstone nodules 

which weather dark brown, and o c c a s i o n a l l y exceed 10 f e e t i n 

diameter. They e x h i b i t the c h a r a c t e r i s t i c " l a c e " weathering. 

The s t r i k e of the Lambert f o r m a t i o n v a r i e s from 

N 25° W between S h i n g l e S p i t and Phipps Point to N 6$° W between 

Phipps Point and Boulder P o i n t . At the Grassy P o i n t c o n t a c t 

between the Lambert and G e o f f r e y formations, the s t r i k e i s a g a i n 

N 20° W. T h i s g r e a t v a r i a n c e i s due t o f a u l t i n g . 

I n 1872 James Richardson e s t i m a t e d t h a t h i s "middle 

s h a l e s " or the Lambert f o r m a t i o n was 76 f e e t t h i c k . He measured 

the upper p a r t o f the f o r m a t i o n at Norman po i n t where l).7-| f e e t 

are exposed. Then he concluded t h a t the concealed i n t e r v a l 

under Lambert Channel would be an a d d i t i o n a l 28|r f e e t because 

the d i p was approximately 1 or 2 degrees. Richardson d i d h i s 

measurements on the down-faulted b l o c k o f a huge hinge f a u l t , 

not r e a l i z i n g t h a t the r e g i o n a l d i p was 5 to 6 degrees. L a t e r 

i n 1952 Usher gave a t o t a l t h i c k n e s s o f 800 f e e t f o r the 

Lambert formation; he d i d not mention the d i s t r i b u t i o n o f 

footage between Denman I s l a n d , Lambert Channel and Hornby I s l a n d . 
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The p r e s e n t w r i t e r b e l i e v e s t h a t a minimum o f 35>0 

f e e t o f Lambert s h a l e i s exposed on t h e i s l a n d ; however, i f 

th e c o n c e a l e d i n t e r v a l between A r b u t u s and C o l l i s h a w P o i n t s i s 

s i m i l a r i n s t r u c t u r e t o the s t r a t a on e i t h e r s i d e o f i t , t h e n 

t h e t h i c k n e s s w o u l d be about 500 f e e t . The normal f a u l t w i t h 

a throw o f - 100 f e e t h a l f - w a y between t h e s e p o i n t s has been 

t a k e n i n t o c o n s i d e r a t i o n . A f u r t h e r 500 f e e t would e x i s t 

between Denman and Hornby i f a m o n o c l i n a l d i p o f 5 degrees was 

assumed. The t o t a l t h i c k n e s s would thus be at l e a s t 1 ,000 f e e t , 

i n c l u d i n g t h e l o w e r Lambert on Denman. The w r i t e r b e l i e v e s 

t h a t Usher's 8 degree d i p i s e x c e s s i v e and t h a t h i s e s t i m a t e d 

t h i c k n e s s o f 800 f e e t i s i n s u f f i c i e n t . 

The f o r m a t i o n was measured i n as c e n d i n g o r d e r from 

t h e l o w e s t p a r t o f t h e f o r m a t i o n exposed on Hornby I s l a n d j u s t 

n o r t h o f S h i n g l e S p i t . 

I n t e r v a l Remarks 

0 ' - 105' S h a l e , g r a y , s i l t y , n o n - c a l c a r e o u s , n o d u l a r , 
r e d d i s h w e a t h e r i n g , c o n t a i n i n g g r a y , m i c r o -
g r a i n e d , r e d w e a t h e r i n g f o s s i l i f e r o u s 
l i m e s t o n e n o d u l e s . The b i g g e s t have a 
di a m e t e r o f 20 i n c h e s but a t h i c k n e s s o f o n l y 
7 i n c h e s . Large p o o r l y p r e s e r v e d ammonite and 
i n o c e r a m i d remains were f o u n d i n the s e n o d u l e s , 
but were not c o l l e c t e d . Numerous sandstone 
dykes o c c u r i n t h i s i n t e r v a l ; t h e s e range from 
l e s s t h a n an i n c h t o more t h a n a f o o t i n 
t h i c k n e s s . There i s a f o u r f o o t t h i c k l e n s o f 
sandstone as w e l l as s e v e r a l n o n - c o n t i n u o u s , 
i r r e g u l a r , n o d u l a r l i m e s t o n e beds up t o f o u r 
i n c h e s i n t h i c k n e s s . 



PLATE k 



I n t e r v a l Remarks 

105' - 115' Sandstone, brown, f i n e t o medium g r a i n e d w i t h 
(10)' some c o a r s e r f r a g m e n t s ; a n g u l a r t o s u b - a n g u l a r , 

Sample 1A p o o r l y s o r t e d , low s p h e r i c i t y . C o m p o s i t i o n : 
c a l c a r e o u s cement I4.O70, q u a r t z 20°/o, p l a g i o c l a s e 
l£>°/o, o r t h o c l a s e K°/°> c h e r t and o t h e r r o c k 
fragments 19%> p y r i t e , m a g n e t i t e and h e m a t i t e 
l°/6. W i t h i n the sandstone numerous l i g h t g r a y , 
m i c r o - g r a i n e d , w h i t i s h - w e a t h e r i n g , f o s s i l i f e r o u s 
l i m e s t o n e n o d u l e s o c c u r w h i c h d i s a p p e a r 
l a t e r a l l y . 

115' - 1 6 0 1 S h a l e , b l a c k , s i l t y , n o n - c a l c a r e o u s , f i s s i l e , 
) w i t h numerous i n t e r b e d d e d medium-gray, m i c r o -

g r a i n e d , l i g h t g r a y w e a t h e r i n g , pure l i m e s t o n e 
n o d u l e s w h i c h are f o s s i l i f e r o u s and up t o 3 f e e t 
i n d i a m e t e r . There are a l s o c o n c e n t r i c a l l y 
l a y e r e d l i m e s t o n e n o d u l e s o r " c a n n o n - b a l l s " 
w h i c h are r a r e l y f o s s i l i f e r o u s . 

l 6 0 ' - 190' S h a l e , b l a c k , n o n - c a l c a r e o u s , p l a t y when p u r e , 
( 3 0 ' ) f i s s i l e when s i l t y ; w i t h i n t e r b e d d e d l i m e s t o n e 

Sample 2A h o r i z o n s w h i c h are a r g i l l a c e o u s , s i l t y , and a 
few i n c h e s t h i c k . Because o f t h e i r g r e a t e r 
r e s i s t a n c e the l a t t e r form t h e t o p s o f t h e beds 
t h a t s h e l v e o u t t o s e a . These l i m y l a y e r s a re 
brown-gray i n c o l o u r , m i c r o - g r a i n e d , banded and 
mud-cracked. T h i s i n t e r v a l was measured d u r i n g 
low t i d e . 

1 9 0 ' - 2 1 0 ' M a i n l y c o n c e a l e d , s h a l e , d a r k g r a y , s i l t y , 
( 2 0 ' ) b l o c k y t o f i s s i l e , l i m e s t o n e n o d u l e s more 

abundant t h a n i n p r e v i o u s i n t e r v a l . 

210 ' - 230' S h a l e , medium g r a y , b l o c k y t o f i s s i l e w i t h 
i n t e r b e d d e d g r a y , m i c r o - g r a i n e d , l i g h t g r a y 
w e a t h e r i n g , f o s s i l i f e r o u s , l i m e s t o n e n o d u l e s 
and mud-cracked, s i l t y l i m e s t o n e h o r i z o n s . 

230* - 350' C o n c e a l e d . T h i s i n t e r v a l was e s t i m a t e d from 
(120') the map and may not be a c c u r a t e . I n p l a c e s 

the s t r a t a are c o n t o r t e d , e s p e c i a l l y i n the 
v i c i n i t y o f a major f a u l t , t he d i s p l a c e m e n t 
o f w h i c h was t a k e n i n t o c o n s i d e r a t i o n . 



I n t e r v a l Remarks 

35>0' - 380' S h a l e , medium g r a y , s i l t y , b l o c k y , c o n t a i n i n g 
( 3 0 *) h a p h a z a r d l y o r i e n t e d brown-gray, m i c r o - g r a i n e d , 

dense, l i m e s t o n e n o d u l e s . 

3 8 0 ' - 1 | . 20 ' Sandstone, l i g h t - b r o w n , medium t o c o a r s e g r a i n e d , 
(J+0' ) m a s s i v e b e d d i n g , f r i a b l e . T h i c k n e s s v a r i e s f rom 

Sample 3A 30 t o 80 f e e t . I n t e r b e d d e d a r e t h i n f i s s i l e 
a r g i l l a c e o u s and carbonaceous sandstone beds w h i c h 
c o n t a i n p l a n t remains and v e i n l e t s o f v l t r a i n . 
Some s h a l e n o d u l e s a l s o p r e s e n t . 

1+201 - I+.63' S h a l e , g r a y , t h i n l y bedded, r e d d i s h w e a t h e r i n g , 
(I4.3 1) c o n t a i n i n g g r a y , m i c r o - g r a i n e d , f o s s i l i f e r o u s 

l i m e s t o n e n o d u l e s . 

I4-631 - 503 1 Sandstone, brown, medium g r a i n e d , n o n - c a l c a r e o u s , 
( l j . 0 ' ) a n g u l a r t o s u b - a n g u l a r , s p h e r i c i t y ( . 7 ) , p o r o u s , 

Sample I4.A f r i a b l e , w e l l - s o r t e d , t h i c k l y bedded, c o n t a i n i n g 
l a r g e c a l c a r e o u s " l a c e " w e a t h e r e d , f l a t t e n e d 
sandstone n o d u l e s , many i n excess o f 10 f e e t i n 
d i a m e t e r . Squeezed between t h e s e sandstone beds 
are t h i n , b r o w n i s h - g r a y , s i l t y , b l o c k y , s h a l e 
h o r i z o n s f r o m 6 t o 12 i n c h e s i n t h i c k n e s s . They 
i n t u r n c o n t a i n i r r e g u l a r a r g i l l a c e o u s l i m e s t o n e 
n o d u l e s . A l s o i n t e r b e d d e d a re some s i l t y , f i s s i l e , 
s h a l e beds. C o m p o s i t i o n o f sandstone, c h e r t and 
r o c k fragments 5 0 % , q u a r t z 3 0 % , f e l d s p a r m a i n l y 
p l a g i o c l a s e 1 0 % , f i n e g r a i n e d m a t r i x p l u s t r a c e s 
o f b i o t i t e , c h l o r i t e and h e m a t i t e 10^o. 

The G e o f f r e y F o r m a t i o n 

The G e o f f r e y f o r m a t i o n c o n s i s t s o f a t h i c k s e r i e s o f 

massive conglomerate l e n s e s w i t h minor i n t e r b e d d e d l e n s e s o f 

sandstone. T h i s f o r m a t i o n produces the main r e l i e f on t h e 

i s l a n d i n t h e form o f an o b t u s e l y - t r i a n g u l a r mountain, w h i c h 

s l o p e s g e n t l y t o t h e n o r t h e a s t and drops f o r a sheer 250-300 

f e e t on i t s west and southwest s i d e s . Mt. G e o f f r e y ' s peak i s 

920 f e e t h i g h near the s t e e p c l i f f s at t h e S p i t ; f r om h e r e t h e 



mountain r i d g e g r a d u a l l y l o s e s e l e v a t i o n towards t h e n o r t h and 

s o u t h e a s t . Thus t h e G e o f f r e y f o r m a t i o n i s exposed on t h e c o a s t 

i n t h e G r a s s y P o i n t a r e a and nea r Downes P o i n t . 

The f o r m a t i o n o v e r l i e s t h e Lambert w i t h a sharp 

almost conformable c o n t a c t . Because o f t h e u n i f o r m i t y o f t h e 

co n g l o m e r a t e s , w h i c h v a r y i n s i z e from g r a n u l e t o b o u l d e r 

v a r i e t y , and because o f the f o r m a t i o n ' s l e n t i c u l a r n a t u r e , 

d e t a i l e d d e s c r i p t i o n s o f i t w i l l not be g i v e n . Throughout 

the G e o f f r e y c o b b l e conglomerates c o n t a i n i n g o c c a s i o n a l b o u l d e r s 

a l t e r n a t e x-xith p e b b l e and g r a n u l e c o n g l o m e r a t e s . I n t e r b e d d e d 

w i t h them a r e sandstone l e n s e s w h i c h v a r y g r e a t l y i n t h i c k n e s s 

but g e n e r a l l y p e r s i s t o n l y f o r s h o r t d i s t a n c e s . The 

conglomerates are composed m a i n l y o f a p h a n i t i c , b a s a l t i c r o c k s 

but a l s o c o n t a i n c h e r t , q u a r t z i t e , q u a r t z , p o r p h y r i e s , g r a n i t i c 

r o c k s , s c h i s t , a r g i l l i t e , s andstone and sometimes l a r g e 

l i m e s t o n e n o d u l e s . The c o a r s e r p e b b l e - c o b b l e conglomerates 

are u s u a l l y w e l l - r o u n d e d and e x h i b i t a f a i r s p h e r i c i t y . On 

the o t h e r hadn, the g r a n u l e conglomerates t e n d t o be sub-

angul a r . 

The sandstone m a t r i x o f t h e conglomerate i s : 

g r a y , f i n e t o c o a r s e g r a i n e d , a n g u l a r t o s u b - a n g u l a r , 
e x h i b i t s low s p h e r i c i t y and poor s o r t i n g . C o m p o s i t i o n : 
q u a r t z 3 5 ^ ° , c a l c a r e o u s and f e r r u g i n o u s cement 30^6, 
f e l d s p a r 109b. Rock fragments account f o r 2£°/6 and 
c o n s i s t l a r g e l y o f c h e r t w i t h g r a i n s o f b i o t i t e , c h l o r i t e , 
m u s c o v i t e , carbonaceous m a t e r i a l and p y r i t e . 
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The sandstone i n t h e l e n s e s i s : 

medium to co a r s e g r a i n e d , p o o r l y s o r t e d , s u b - a n g u l a r , 
f a i r l y s p h e r i c a l and o f t e n c o n t a i n s c h e r t y g r a n u l e s 
up t o 6 . 5 mm. i n d i a m e t e r . C o m p o s i t i o n : f e l d s p a r k.0°/o, 
q u a r t z 35%, c a l c a r e o u s cement 1 5 % • C h e r t , b i o t i t e , 
m u s c o v i t e , carbonaceovis m a t e r i a l , h e m a t i t e , c h l o r i t e 
and myrmekite account f o r t h e o t h e r 1 0 % i n o r d e r o f 
abundance. 

I n the G e o f f r e y f o r m a t i o n f a c i e s changes are e x t r e m e l y 

r a p i d . A t h i c k conglomerate bed was t r a c e d a l o n g s t r i k e where 

i t changed g r a d u a l l y from a conglomerate w i t h a 2 0 % sandstone 

m a t r i x t o a sandstone w i t h 1|0% conglomerate. The bed t h e n 

changed t o pure sandstone and back t o conglomerate a g a i n . The 

c o n t a c t s a l o n g s t r i k e between conglomerate and sandstone l e n s e s 

are o f t e n p e r p e n d i c u l a r . 

Towards the t o p o f t h e G e o f f r e y f o r m a t i o n near G r a s s y 

P o i n t , t h e r e i s a t h i c k i n t e r v a l o f g r a n u l e conglomerate o v e r l a i n 

by a c o a r s e r conglomerate w i t h p e b b l e s and c o b b l e s up t o 8 i n c h e s 

i n d i a m e t e r . These d e c r e a s e i n s i z e and abundance upward as t h e 

G e o f f r e y grades i n t o t h e Spr a y f o r m a t i o n sandstone. Thus t h e 

a r e a o f o v e r l a p between t h e two i s c h a r a c t e r i s t i c a l l y a sandstone 

w i t h s c a t t e r e d p e b b l e s . On the o t h e r s i d e o f t h e i s l a n d t h e 

c o n t a c t i s much s h a r p e r . 

The t h i c k n e s s o f t h e G e o f f r e y f o r m a t i o n has been 

g e n e r a l l y a c c e p t e d t o be 1 ,100 t o 1 ,200 f e e t . R i c h a r d s o n f i r s t 

s u g g e s t e d t h i s f i g u r e i n 1 8 7 2 - 7 3 . I n 1952 Usher a g a i n gave a 

t h i c k n e s s o f from 1 ,100 t o 1 ,300 f e e t f o r the f o r m a t i o n . The 

p r e s e n t w r i t e r b e l i e v e s t h a t t h e maximum t h i c k n e s s does n ot 

exceed 800 f e e t . I t would seem t h a t R i c h a r d s o n measured t h e 
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G e o f f r e y f o r m a t i o n on t h e downthrow s i d e o f t h e h i n g e f a u l t , 

h a l f - w a y between Ford's Cove and S h i n g l e S p i t . He t h u s went 

over t h e upper p a r t o f t h e G e o f f r e y f o r m a t i o n t w i c e . 

The Spray F o r m a t i o n 

T h i s f o r m a t i o n i s almost c o m p l e t e l y exposed, 

o u t c r o p p i n g on the s o u t h s i d e o f t h e i s l a n d from Downes P o i n t 

t o t h e n o r t h e r n end o f T r i b u n e Bay. On t h e n o r t h c o a s t i t 

extends from e a s t o f H a r d i e P o i n t t o T r a l e e P o i n t . The Spray 

f o r m a t i o n conforms c l o s e l y w i t h t h e a r c u a t e n a t u r e o f t h e 

G e o f f r e y f o r m a t i o n w h i c h i t o v e r l i e s w i t h a g r a d a t i o n a l c o n t a c t . 

On the s o u t h shore t h e f o r m a t i o n i s composed o f t h i n l y 

i n t e r b e d d e d sandstones and s h a l e s . The sandstones are brown t o 

g r a y , f i n e g r a i n e d and p a r t l y c a l c a r e o u s . They show c r o s s b e d d i n g 

and s t r u c t u r e s o f s o f t r o c k d e f o r m a t i o n . Some i n t e r b e d d e d r e d -

w e a t h e r i n g m a r c a s i t e n o d u l e s e x i s t . Between t h e t h i n - b e d d e d 

and o c c a s i o n a l l y t h i c k - b e d d e d sandstones are d a r k g r a y , b l o c k y 

t o f i s s i l e , s i l t y , n o n - c a l c a r e o u s , g r e e n i s h - g r a y w e a t h e r i n g 

s h a l e s . The l a t t e r c o n t a i n l i m e s t o n e n o d u l e s vrtiich are g r a y , 

dense, m i c r o - g r a i n e d and weather l i g h t - g r a y . H i g h e r i n t h e 

f o r m a t i o n t h e r e are t h i c k e r sandstone h o r i z o n s , e s p e c i a l l y at 

Spray P o i n t . Here l i g h t - b r o w n , f i n e - g r a i n e d , n o n - c a l c a r e o u s , 

f r i a b l e , m a s s i v e , s l i g h t l y u n d u l a t o r y sandstone beds o c c u r . 

These e n c l o s e l a r g e h e m i s p h e r i c a l c a l c a r e o u s sandstone n o d u l e s , 

t h e s u r f a c e s o f w h i c h are weathered t o a l a c y network. The 

t h i c k beds are s e p a r a t e d by t h i n beds o f s h a l e and grade 



l a t e r a l l y i n t o t h i n l y - b e d d e d s a n d s t o n e s . 

The Spray f o r m a t i o n on t h e n o r t h shore i s v e r y much 

more arenaceous and t h i c k l y bedded. The sandstones are g r a y , 

f i n e t o medium g r a i n e d , and brown w e a t h e r i n g ; t h e y are composed 

o f a n g u l a r q u a r t z f e l d s p a r and m i c a f l a k e s . The beds w h i c h h e r e 

a g a i n have l a r g e l a c e - w e a t h e r i n g c a l c a r e o u s n o d u l e s , a re 

s e p a r a t e d from each o t h e r by s i l t y t o sandy s h a l e s . A l s o 

i n t e r b e d d e d are some peb b l e conglomerate l e n s e s . C r o s s b e d d i n g 

i s w e l l d i s p l a y e d ; t h e s t r a t a h e r e form a s t e p l i k e c o a s t l i n e . 

No f o s s i l s were found i n t h e Spray f o r m a t i o n . 

The exposed t h i c k n e s s was measured as 34-6+ f e e t , 

w h i l e the I n t e r v a l s c o n c e a l e d by the L i t t l e and B i g T r i b u n e 

Bays were e s t i m a t e d t o be 353 f e e t t h i c k . The 5 degree d i p was 

q u i t e u n i f o r m . The f a u l t r u n n i n g t h r o u g h t h e i s l a n d may account 

f o r a l o s s o f between lj.0 and 100 f e e t . R i c h a r d s o n ' s t o t a l o f 

776 f e e t agrees c l o s e l y . 

The Spray f o r m a t i o n was measured i n a s c e n d i n g o r d e r 

from the G e o f f r e y c o n t a c t i n t h e bay s o u t h o f Dunlop P o i n t . 

I n t e r v a l Remarks 

0 ' - 17' Co n c e a l e d 
(17«) 

1 7 ' - 2 8 ' Sandstone, brown t o d a r k g r a y , v e r y f i n e t o 
(11* ) f i n e g r a i n e d , f i s s i l e , pure t o v e r y 

a r g i l l a c e o u s . Some i n t e r b e d d e d b l a c k s i l t y 
s h a l e . 
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F i g . 1 
Hornby Formation 
East of Tralee 
Point 



I n t e r v a l Remarks 
28' - Sandstone, brown to l i g h t gray, f i n e grained, 

(17") - calcareous, w i t h interbedded dark gray to 
b l a c k , f i s s i l e to blocky, s i l t y to pure shale. 
In the upper part of t h i s i n t e r v a l dark gray, 
micro-grained, a r g i l l a c e o u s limestone nodules 
one foot i n diameter and three inches t h i c k 
occur. 

4-5' - 79' Interbedded sandstone and shale. Sandstone 
O V ) brownish to greenish gray, very f i n e to medium 

Sample 1C grained, porous, f r i a b l e , angular to sub-
angular, f a i r l y h i g h s p h e r i c i t y ( .7) , w e l l 
sorted. Composition: calcareous cement l+0°/6; 
quartz 35%; chert 10?b ; f e l d s p a r 6</6; b i o t i t e 
2°/o\ carbonaceous m a t e r i a l , c h l o r i t e , hematite, 
magnetite and p y r i t e 2°/o. Shale, dark gray, 
s l i g h t l y s i l t y , f i s s i l e to blocky. 

79' - 85' Concealed 
(6') 

85' - 92' Interbedded b l a c k , p l a t y , s i l t y shale and dark 
(7 ') gr ay> very f i n e grained, calcareous, f i s s i l e to 

thinly-bedded, a r g i l l a c e o u s sandstone. 

92' - 97' Sandstone, w h i t i s h brown, very f i n e j t o coarse 
(5 ') grained, calcareous and f r i a b l e . Interbedded 

are dark gray, s i l t y , p l a t y shales. 

97' - 108' T h i n l y interbedded very a r g i l l a c e o u s s i l t s t o n e s 
(11') and very s i l t y s h a l es. 

100' - 115' Interbedded w h i t i s h - g r a y calcareous sandstone 
(5 ' ) and s i l t y shale. 

113' - 136' T h i n l y interbedded dark gray, pure, p l a t y shale 
(23') and brownish-green, medium graine d , f i s s i l e 

sandstone c o n t a i n i n g r e d d i s h weathering marcasite 
nodules. J o i n t p a t t e r n N 35° E occurs, d i p p i n g 
at a hig h angle. 



I n t e r v a l Remarks 

1 3 6 ' - 114,2' 
( 6 ' ) 

llj-2' - 1^1' 
(9') 

151' - 17J4-' 
(23') 

17I4-' - 231' 
(57') 

231' - 2ii,8' 
(17') 

2lj,8' - 295' 
Ui-7 f) 

295' - 1+23* 
(128') 

lj.23 1 - l | i j ,0« 
(17') 

I4I4.O' - 452' 
(12') 

452' - 458' 
( 6 ' ) 

Sandstone, g r e e n i s h brown, medium t o co a r s e 
g r a i n e d , c a l c a r e o u s , t h i c k l y bedded, c o n t a i n i n g 
l a r g e f l a t t e n e d honey-combed n o d u l e s and some 
wood fr a g m e n t s . I n t e r b e d d e d are dark g r a y , 
s i l t y t o pure s h a l e s . 

I n t e r b e d d e d w h i t i s h t o gr e e n i s h - b r o w n , f i n e 
g r a i n e d , f i s s i l e t o t h i n l y bedded, c a l c a r e o u s 
sandstone c o n t a i n i n g p l a n t fragments and d a r k 
g r a y s h a l e w i t h l i m e s t o n e n o d u l e s . 

I n t e r b e d d e d d a r k g r a y , s i l t y , p l a t y , g r e e n i s h 
w e a t h e r i n g s h a l e and medium g r a i n e d sandstone 
c o n t a i n i n g honeycombed n o d u l e s . 

I n t e r b e d d e d l i g h t brox^n, f i n e t o medium g r a i n e d , 
c a l c a r e o u s sandstone w i t h d a r k g r a y , s i l t y t o 
pur e , p l a t y s h a l e s . J o i n t p a t t e r n s t r i k e s N 55° 
and d i p s a t a h i g h a n g l e . 

T h i n l y i n t e r b e d d e d , p l a t y , c a l c a r e o u s sandstone 
c o n t a i n i n g m a r c a s i t e n o d u l e s and da r k g r a y 
s i l t y s h a l e . 

As above w i t h some l i m e s t o n e n o d u l e s . The s t r a t 
i s warped i n t h i s i n t e r v a l due t o a major f a u l t . 
A c c u r a t e measurements c o u l d not be t a k e n . 

Concealed by beach o f L i t t l e T r i b u n e - B a y . 

I n t e r b e d d e d l i g h t broxm t o l i g h t g r a y , medium 
g r a i n e d , c a l c a r e o u s , t h i n l y bedded, c r o s s - b e d d e d 
somewhat u n d u l a t o r y sandstone and d a r k g r a y , 
s i l t y t o p u r e , p l a t y , r e d d i s h w e a t h e r i n g s h a l e . 

Sandstone, l i g h t brown, f i n e t o medium g r a i n e d , 
n o n - c a l c a r e o u s , u n d u l a t o r y , s l i g h t l y c r o s s -
bedded, f r i a b l e , t h i n l y t o mediumly bedded. 
I n t e r b e d d e d are some d a r k g r a y s i l t y s h a l e s . 

T h i n l y i n t e r b e d d e d sandstone and s h a l e . 



i n t e r v a l Remarks 

4 5 8 ' - 4 7 4 ' Sandstone. l i g h t brown, medium t o coar s e g r a i n e d , 
( 1 6 ' ) n o n - c a l c a r e o u s , t h i c k l y bedded, f r i a b l e , p o r o u s , 

s u b - a n g u l a r , f a i r s p h e r i c i t y ( . 7 ) , g e n e r a l l y 
w e l l s o r t e d w i t h some p o o r l y s o r t e d i n t e r v a l s . 
I n t e r b e d d e d are some d a r k g r a y , f i n e g r a i n e d 
carbonaceous sandstones c o n t a i n i n g s m a l l c o a l 
v e i n l e t s . At the top o f t h i s i n t e r v a l t h e r e 
are numerous c a l c a r e o u s l a c e - w e a t h e r e d sandstone 
n o d u l e s . C o m p o s i t i o n o f main sandstone: Q u a r t z 65 
c h e r t 2 0 ^ 6 ; p l a g i o c l a s e %°/o; r o c k fragments l\.°/o; 
Muscovite 1 % ; hornblende, hematite and c h l o r i t e - 2 

4 7 4 ' - 700' Conc e a l e d by t h e beach o f B i g T r i b u n e Bay. 

The Hornby F o r m a t i o n 

The Hornby f o r m a t i o n i s t h e youngest o f the Nanaimo 

s e r i e s i n the Comox b a s i n and co r r e s p o n d s t o t h e G a b r i o l a 

f o r m a t i o n i n t h e Nanaimo b a s i n . I t o u t c r o p s a l o n g p r e c i p i t o u s 

200 f o o t c l i f f s between T r i b u n e Bay and S t . John's P o i n t , and 

u n d e r l i e s the whole p e n i n s u l a . The f o r m a t i o n has a NNW s t r i k e 

and a d i p o f about 6 -8 d e g r e e s . I t s 500 t o 600 f e e t o f 

sandstone and conglomerate can be d i v i d e d i n t o t h r e e members: 

a b a s a l massive sandstone member, a m i d d l e m a s s i v e conglomerate 

member, and a topmost member o f i n t e r b e d d e d sandstone and 

conglomerate. 

The l o w e s t sandstone member co n f o r m a b l y o v e r l i e s t h e 

Spray f o r m a t i o n ; t h e c o n t a c t can be seen on the n o r t h - e a s t s i d e 

o f T r i b u n e Bay where t h i s m a ssive member forms a p e r p e n d i c u l a r 

100 f o o t c l i f f . The sandstone i s : 
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brown, medium g r a i n e d , n o n - c a l c a r e o u s , medium t o 
t h i c k l y bedded, a n g u l a r , p o r o u s , cross-bedded and 
f r i a b l e . I n p l a c e s i t i s w e l l s o r t e d , elsewhere 
p o o r l y s o r t e d . G e n e r a l l y i t s p a r t i c l e s have a low 
s p h e r i c i t y . C o m p o s i t i o n : q u a r t z 6$°/o; p l a g i o c l a s e 
1096; m a t r i x I5y°; r o c k fragments k°/°l b i o t i t e 3°/>; 
m u s c o v i t e , h e m a t i t e , c h l o r i t e and carbonaceous 
m a t e r i a l 370. 

W i t h i n t h e sandstone t h e r e are s t r i n g e r s o f g r a n u l e 

conglomerate and c a l c a r e o u s l a c e - w e a t h e r e d sandstone n o d u l e s . 

A l t h o u g h t h e y extend f o r some d i s t a n c e , l a t e r a l l y towards 

S t . John's P o i n t t h e massive beds become medium-bedded and t h e n 

t h i n - b e d d e d . Near t h e t o p o f t h e sandstone member conglomerate 

pebbles o c c u r , becoming more abundant towards t h e g r a d a t i o n a l 

c o n t a c t w i t h t h e o v e r l y i n g m a s s i v e conglomerate member. 

The m i d d l e member c o n s i s t s o f w e l l - r o u n d e d t o sub-

rounded p e b b l e - c o b b l e , and l e s s f r e q u e n t l y , b o u l d e r c o n g l o m e r a t e s . 

I t i s a t l e a s t 150 f e e t , p o s s i b l y 200 f e e t t h i c k . Sandstone 

s t r i n g e r s and l e n s e s become more abundant toi^ar d s t h e t o p . 

C h e r t , b a s a l t , l i m e s t o n e , g r e e n s t o n e , p o r p h y r i e s , 
q u a r t z , s h a l e and g r a n i t i c fragments make up t h e 
conglomerate. P i n e g r a i n e d t o a p h a n i t i c i g n e o u s 
r o c k s are most common. The sandstone m a t r i x i s 
g r e e n i s h - b r o w n , c o a r s e - g r a i n e d , c a l c a r e o u s , sub-
a n g u l a r , i s w e l l s o r t e d and has a h i g h s p h e r i c i t y . 
C o m p o s i t i o n : q u a r t z 5>0°/6; c a l c a r e o u s cement 25yb ; 
p l a g i o c l a s e IO76; c h e r t and r o c k fragments 1 0 % ; 
h e m a t i t e , carbonaceous m a t e r i a l and u n i d e n t i f i e d 
fragments 2°/6. 

O v e r l y i n g t h e m a s s i v e conglomerate c o n f o r m a b l y i s a 

s e r i e s o f i n t e r b e d d e d sandstone and conglomerate beds and l e n s e s . 

The sandstone h o r i z o n s are g r e e n i s h - b r o w n , medium t o c o a r s e 

g r a i n e d , medium-bedded, and c o n t a i n c a l c a r e o u s honeycombed 

nodules as w e l l as v e r y l a r g e s h a l e n o d u l e s . Some o f t h e 
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F i g . 1 
L i t t l e Tribune Bay. 
Looking at Spray Pt. 
and St. John's Pt. 
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n o d u l e s exposed a l o n g the c l i f f s have been weathered out t o 

form caves 10 f e e t i n d i a m e t e r . The s h a l e s a r e g r a y , s i l t y , 

b l o c k y , c o n t o r t e d and wea t h e r e d a r e d d i s h brown. 

The conglomerate beds are v e r y s i m i l a r t o t h e main 

second member conglomerate. The pe b b l e s and c o b b l e s are w e l l 

rounded. N o t i c e a b l e a r e t h e many l i m e s t o n e p e b b l e s and n o d u l e s , 

some o f which a r e two f e e t i n d i a m e t e r . I n t e r b e d d e d i n t h e 

conglomerate are numerous, s m a l l p e b b l y sandstone l e n s e s ; a l s o 

i n t e r b e d d e d a r e o c c a s i o n a l beds o f b l a c k , pure t o s i l t y , p l a t y 

s h a l e s . The t h i r d member i s p r o b a b l y t h e t h i c k e s t o f t h e t h r e e 

at about 280 f e e t . 

•;-. y J•"' J - . ' J ;,, S t r u c t u r a l Geology 

The s t r u c t u r a l g e o l o g y o f t h e i s l a n d appears t o be 

r e l a t i v e l y s i m p l e ; t o prove t h i s i s q u i t e d i f f i c u l t . The b e d r o c k 

i s almost c o m p l e t e l y c o n c e a l e d e x c e p t f o r the i n t e r t i d a l p o r t i o n 

a l o n g the c o a s t and t h e c l i f f s o f Mt. G e o f f r e y . As was 

mentioned p r e v i o u s l y , s t r i k e and d i p r e a d i n g s were c o m p l i c a t e d 

by t h e eroded n a t u r e o f t h e r o c k s , t h e s h a l l o w n e s s o f the t r u e 

and apparent d i p s and the u n d u l a t o r y n a t u r e o f the s t r a t a . On 

th e i s l a n d two major normal f a u l t s appear w h i c h p a r a l l e l one 

another and s t r i k e N 55° W, d i p p i n g a t a h i g h a n g l e t o the 

southwest. 

The l o n g e r o f t h e two f a u l t s , w h i c h t r a v e r s e s the 

whole i s l a n d . , can be seen a l o n g the c o a s t a t t h e south s i d e o f 

L i t t l e T r i b u n e Bay. Here the s t r a t a are c o n t o r t e d and have 





d i f f e r e n t s t r i k e s on e i t h e r s i d e o f t h e f a u l t . I t c u t s a c r o s s 

t h e i s l a n d t o a p o i n t h a l f - w a y between A r b u t u s and B o u l d e r 

P o i n t s . The beds he r e are f o l d e d but a f a u l t i s not a p p a r e n t . 

On t h e n o r t h e r n l i m b o f Mt. G e o f f r e y a 7 0 f o o t f a u l t o r f a u l t -

l i n e s c a r p o c c u r s . Wo a c t u a l s l i c k i n s l i d e s , m u l l i o n o r o t h e r 

f a u l t f e a t u r e s are n o t i c e a b l e on t h e s c a r p so t h a t a c l o s e 

e s t i m a t e o f t h e d i s p l a c e m e n t cannot be g i v e n . P r o b a b l y t h e 

d i s p l a c e m e n t i s t h e h e i g h t o f t h e s c a r p because t h e f a u l t i s 

s h a r p l y d e f i n e d and t h e f a u l t l i n e s t r a i g h t . A v a l l e y e x i s t s 

a l o n g the s c a r p . 

The second major f a u l t p a r a l l e l i n g t h e f i r s t i s a 

l a r g e h i n g e f a u l t w h i c h o r i g i n a t e s about 5 0 0 f e e t up on t h e 

m o u n t a i n midway between Ford's Cove and G r a v e y a r d P o i n t . From 

the h i n g e p o i n t a s e c t i o n o f t h e homocline has s l i p p e d down t o 

form a h o r i z o n t a l bench e x t e n d i n g t o S h i n g l e S p i t . The 

d i s p l a c e m e n t at the dropped end o f the f a u l t n e a r t h e S p i t i s 

about lj.00 f e e t . T h i s h i n g e f a u l t w h i c h was not o b s e r v e d by 

p r e v i o u s w o r k e r s perhaps a c c o u n t s f o r the e x c e s s i v e t h i c k n e s s e s 

quoted by R i c h a r d s o n and Usher f o r the G e o f f r e y f o r m a t i o n . 

M i n o r f a u l t s and f a u l t zones, w i t h a s i m i l a r s t r i k e 

and d i p as t h e major f a u l t s , e x i s t at A r b u t u s and B o u l d e r P o i n t s 

These have s m a l l d i s p l a c e m e n t s o f about 20 f e e t ; a s s o c i a t e d 

v r i t h them are numerous a u x i l i a r y o r b r a n c h f a u l t s . 



CHAPTER I I I 

SYSTEMATIC PALEONTOLOGY 

Phylum . 

C l a s s 

S u b c l a s s 

Order 

F a m i l y . 

. C OELENTERATA 

. ANTHOZOA 

. HEXACORALLA 

. MADREPORARIA 

. TURBINOLIDAE 

Genus: S m i l o t r o c h u s (Edwards and Haime) 

SMILOTROCHUS ( ? ) c f . v a n c o u v e r e n s i s .Whiteaves) 

P l a t e 8, f i g . 1 

1879 S m i l o t r o c h u s ( ? ) v a n c o u v e r e n s i s W h i t e a v e s , M e s o z o i c 
F o s s i l s , v. 1, p t . 2, p. 178, p i . 20, f i g s . 7, 7a. 

1903 S m i l o t r o c h u s (?) v a n c o u v e r e n s i s Whiteaves, M e s o z o i c 
F o s s i l s , v. 1, p t . P« 4-06. 

A s o l i t a r y , c u r v e d , t r o c h o i d h e x a c o r a l was c o l l e c t e d 

from the same l o c a l i t y xrtiere R i c h a r s o n , and l a t e r H a r v e y each 

found one specimen. F o r t h e s e , Whiteaves p r o p o s e d t h e name 

S m i l o t r o c h u s (?) v a n c o u v e r e n s i s . The d e s c r i p t i o n i s based on 

R i c h a r d s o n ' s specimen w h i c h was i m p e r f e c t and p o o r l y p r e s e r v e d ; 
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Harvey's specimen was i n t a c t . 

The w r i t e r found o n l y t h e upper p o r t i o n o f a c o r a U u m , 

w h i c h i s almost c i r c u l a r i n c r o s s - s e c t i o n w i t h a d i a m e t e r o f 

19 mm. and a h e i g h t o f 8 mm. Around the p e r i p h e r y t h e r e are 

numerous s e p t a ; major ones a l t e r n a t e w i t h t h r e e minor ones. I n 

a l l t h e r e are about I4.8 w h i c h have s m a l l nodes a l o n g t h e p e r i p h e r a l 

s t e r e o z o n e . C a l y x i s c o n c e a l e d but appears t o be q u i t e deep 

and wide w i t h a p o s s i b l e d i a m e t e r o f 11 ram. 

Whiteaves b e l i e v e d t h e c a l y x t o be s h a l l o w but he was 

d e a l i n g w i t h a much s m a l l e r specimen. 

Occurrence: L o c a l i t y 6 . 

Hypotype: K 58 -6 -1 

Phylum . 

C l a s s 

Order 

Suborder 

F a m i l y . 

MOLLUSCA 

GASTROPODA 

ASPIDOBRANCHIA 

DOCOGLOSSA 

ACMAEIDAE 

Genus: Acmaea E s c h s e h o l t z 1830 

Type S p e c i e s : Acmaea m i t r a E s c h s c h o l t z 

" l i k e P a t e l l a , b ut s h e l l h a v i n g g e n e r a l l y a 
d i f f e r e n t i a t e d m a r g i n a l band i n s i d e ; e x t e r n a l l y 
smooth, f i n e l y s t r i a t e d , o r r a d i a l l y r i b b e d . Beak 
a n t e r i o r t o m i d d l e . " 
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ACMAEA (?) sp. undet. 
P l a t e 8 , f i g . 2 

S h e l l s m a l l , t h i n , c o n i c a l , elevated; o u t l i n e 
e l l i p t i c a l , apex s u b - c e n t r a l , s i t u a t e d s l i g h t l y i n f r o n t of 
the middle, c o n i c a l and s t r a i g h t . 

Surface ornamented by r e g u l a r , n e a r l y e q u i d i s t a n t 
c o n c e n t r i c growth-lines, which are cut at r i g h t angles by much 
f i n e r r a d i a l s t r i a e not v i s i b l e to the naked eye. I n t e r n a l 
features not uncovered. 

Dimensions: Length 17 mm., width 15 mm., height 7 mm. 

Occurrence: L o c a l i t y 3 . 

Hypotype: K 5 8 - 3 - 1 . 

Family . . . . TURBINIDAE 

Genus: Turbo (Linne) 
Type Species: Turbo Petholatus (Linne) 

"Turbinate to c o n i c a l ; aperture, n e a r l y c i r c u l a r . 
Operculum calcareous, t h i c k , f l a t i n t e r n a l l y , 
e x t e r n a l l y convex, m u l t i s p i r a l w i t h s u b - c e n t r a l 
nucleus." 

TURBO s . l . sp. A 
Pl a t e 8, f i g . 3 

S h e l l of medium s i z e , t u r b i n a t e , s p i r a l angle about 
60°. Protoconch broken away. Whorls three, p o s s i b l y f o u r , 
g e n t l y convex on the s i d e s , expanding very r a p i d l y . The l a r g e s t 



w h o r l b e a r s f o u r strong,, narrow, s h a r p , t u b e r c u l a t e c o s t a e on 

the s i d e ; t h e s e are s e p a r a t e d by much w i d e r i n t e r s p a c e s . 

S u t u r e p a r t l y c o n c e a l e d , weak. G r o w t h - l i n e s not s t r o n g , 

c r o s s e d by f a i n t r e v o l v i n g l i n e s w h i c h p a r a l l e l t h e c o s t a e , 

p r o d u c i n g a f i n e l y r e t i c u l a t e d p a t t e r n . Diameter o f body w h o r l 

17 mm.; h e i g h t o f s h e l l ( e s t . ) 27 mm. 

Occurrence: L o c a l i t y I4.. 

Hypotype: K 58-I|.-23. 

TURBO s . l . sp. B 

A s m a l l , much d i s t o r t e d , v e r y f r a g i l e s h e l l has a l s o 

been t e n t a t i v e l y a s s i g n e d t o t h i s genus as i t c l o s e l y r e sembles 

t h e p r e v i o u s specimen I n shape and o r n a m e n t a t i o n . Whorls f o u r , 

a n g u l a t e d , s q u a r e l y o v a t e i n s e c t i o n . S u t u r e more s t r o n g l y 

i m p r e s s e d . Costae sharp and t u b e r c u l a t e s e p a r a t e d by w i d e r 

i n t e r s p a c e s . On t h i s s h e l l t h e c o s t a e are not r e s t r i c t e d t o 

t h e body w h o r l but a l s o o c c u r on the l o w e r w h o r l s o f t h e s p i r e . 

Diameter o f body w h o r l 9 mm.; h e i g h t o f t e s t , 13 ram. 

Occurrence: L o c a l i t y 6 . 

Hypotype: K 5 8 - 6 - 8 . 

Suborder . . . . RHIPIDOGLOSSA 

F a m i l y PLEUROT OMAEJXDAE 

Genus: P l e u r o t o m a r i a .Sowerby, 

" S h e l l b r o a d l y c o n i c a l o r t u r b i n a t e ; s p i r e sometimes 
h i g h , i n o t h e r cases d e p r e s s e d . U m b i l i c u s p r e s e n t o r • 
a b s e n t . Outer l i p w i t h s l i t ; growth l i n e s s t r o n g l y 
r e c u r v e d , m e e t i n g i n t h e s l i t - b a n d . " 



PLEUROTOMARIA sp. undet. 

P l a t e 8, f i g . I4. 

A l a r g e Pleurotoraarla type gastropod was c o l l e c t e d 

from the beach o f Hornby I s l a n d south of Phipps P o i n t . Much of 

the o r i g i n a l s h e l l m a t e r i a l has worn o f f . S h e l l t u r b i n a t e -

c o n i c a l , wider than h i g h , s p i r e about as h i g h as body whorl; 

u m b i l i c u s deep, l e s s than one t h i r d the diameter o f base, f i l l e d 

almost completely w i t h s h e l l m a t e r i a l . Whorls probably f o u r or 

f i v e , squarely-ovate i n s e c t i o n , angulated; two r a i s e d r i d g e s 

r e v o l v e around the s h e l l , the upper halfway, the lower at the 

base o f the whorls. 

S h e l l ornamented by r e v o l v i n g , r a i s e d l i n e s e s p e c i a l l y 

n o t i c e a b l e on the base. The grooves between are about equal to 

the l i n e s i n width. F a i n t v e s t i g e s o f nodes are d i s c e r n i b l e on 

the upper p a r t o f the s p i r e whorls. The specimen may p o s s i b l y 

be i d e n t i c a l w i t h P. s k i d e g a t e n s i s Whiteaves, but i t s poor s t a t e 

o f p r e s e r v a t i o n does not permit d e f i n i t e c o r r e l a t i o n . Diameter 

o f body whorl 55 mm. 

Occurrence: L o c a l i t y 2. 

Hypotype: K 58-2-1. 

Order CTENO BRAN CHIATA 

Suborder . . . PLATYPODA 

Sup e r f a m i l y . . TAENIOGLOSSA 

Fami l y . . . . NATICIDAE 



Genus: Gyrodes (Conrad) 

Type S p e c i e s : N a t i c a (Gyrodes) c r e n a t a (Conrad) 

" N a t i c o i d s h e l l s w i t h b r o a d and deep u m b i l i c u s g e n e r a l l y 
surrounded by an a n g u l a t i o n ; and a f l a t t e n e d o r concave 
band a t s u t u r e i n l a t e r w h o r l s . " — Conrad 

GYRODES c f . c o n r a d i a n a (Gabb) 

P l a t e 8 , f i g s . 5", 6 , 7 

l 8 6 l N a t i c a i n f r a c a r i n a t a (Gabb^ P r o c . Acad. Nat. S c i . , 
P h i l a d e l p h i a , v o l . 1 3 , p. 3 1 9 . 

l 8 6 l Gyrodes s p i l l m a n i i (Gabb). Idem., p. 320 . 

1861}. L u n a t i a (Gyrodes?) c o n r a d i a n a (Gabb). P a l e o n t . C a l i f . , 
v. 1 , p. 1 0 7 , p l . 2 9 , f i g . 2 1 9 . 

I869 L u n a t i a (Gyrodes?) c o n r a d i a n a (Gabb). P a l e o n t . C a l i f . , 
v. 2 , p. 2 2 2 . 

1 8 7 9 Gyrodes e x c a v a t a ( M i c h e l i n ) ( W h i t e a v e s ) . M e s o z o i c 
F o s s i l s , v. 1 , p t . 2 , p. 12lj., p l . 1 6 , f i g . 2 . 

1 8 8 9 Gyrodes c o n r a d i a n a (Gabb) ( W h i t e ) . B u l l . IT. S. G e o l . 
S u r v . No. 5 l 1 P« 4-5. 

1 9 0 3 Gyrodes c a n a d e n s i s ( W h i t e a v e s ) . M e s o z o i c F o s s i l s , v. 1 , 
P t . 5, P. 3 6 5 . 

1 9 2 6 Gyrodes c o n r a d i a n a (Gabb) ( S t e w a r t ) . Acad. Nat. S c i . , 
P h i l a d e l p h i a , P r o c , V o l . 7 8 , p. 3 2 9 , p l . 2 2 , f i g . 2 . 

1 9 ^ 8 N a t i c a (Gyrodes) c o n r a d i a n a (Gabb) ( A n d e r s o n ) . G e o l . 
Soc. Am. Men. 7 1 , p. 1^-9, p l . 2 1 , f i g s 2 , 3 . 

S h e l l d e p r e s s e d , s u b g l o b o s e ; s p i r e s h o r t , about one 

f i f t h o f e n t i r e l e n g t h ; w h o r l s f o u r or f i v e , rounded. A p e r t u r e 

narrow above rounded below, somewhat e l o n g a t e d . Outer l i p 

s i m p l e , t h i n , expanded i n t h e c e n t e r ; i n n e r l i p s i m p l e , n e a r l y 

s t r a i g h t , but c u r v e d c o n c a v e l y below. The u m b i l i c u s w h i c h i s 

c o n c e a l e d i n a l l t h e specimens, i s as Gabb s a y s , 

" . . . b r o a d l y - o p e n , p e r s p e c t i v e f o r m i n g about h a l f o f 
t h e d i a m e t e r o f t h e l o w e r a s p e c t o f the s h e l l ; m a r g i n 
sub a n g u l a r . " 



The s u r f a c e i n most specimens i s almost smooth, 

ornamented o n l y by numerous v e r y f i n e , g r o w t h l i n e s w h i c h 

c o n t i n u e i n t o the u m b i l i c u s . 

The dozen p o o r l y p r e s e r v e d examples a r e a l l s m a l l , 

the l a r g e s t m e a suring about 9 mm. These might be c o n s i d e r e d t o 

be young specimens o f G. c o n r a d i a n a . However, more l i k e l y t h e y 

b e l o n g t o a d i f f e r e n t s p e c i e s . D i f f e r e n c e s were n o t e d even 

between t h e v a r i o u s specimens, some o f w h i c h c l o s e l y r e s e m b le 

W h i t e a v e s ' G-. ca n a d e n s i s w h i l e o t h e r s resemble Stephenson's 

G. f l u v i a n u s . 

The specimens c o l l e c t e d were t o o poor t o d e f i n e t h e 

s p e c i e s , but t h e y c l o s e l y resemble G. c o n r a d i a n a sensu l a t o , 

w h i c h i s common i n the Nanaimo s e r i e s . 

O c c u r r e n c e : L o c a l i t i e s 6 and 7. 

Hypotype: K 58-6-7. 

F a m i l y . . . . XENOPHORIDAE 

Genus: Xenophora ( F i s c h e r ) 

Type S p e c i e s : Trochus c o n c h y l i o p h o r u s (Born) 

" S h e l l c o n i c a l o r p y r a m i d a l ; w h o r l s s l i g h t l y convex 
or f l a t ; base a n g u l a r at t h e p e r i p h e r y . I n n e r l i p 
o f t e n t r u n c a t e d a n t e r i o r l y , t h i c k e n e d o r w i t h t e e t h . " 

-- L i n n e 

XENOPHORA ( ? ) sp. un d e t . 

P l a t e 8, f i g . 8 

S h e l l s m a l l , t r o c h i f o r m , s p i r e h i g h e r t h a n body w h o r l , 



composed o f two b r o a d w h o r l s e x c l u d i n g t h e p r o t o c o n c h . Whorls 

s l i g h t l y convex, i n c r e a s i n g s l o w l y i n s i z e . T e s t ornamented 

by numerous r e v o l v i n g c o s t a e b e a r i n g s m a l l b l u n t nodes. 

A p e r t u r e subrounded, i n c o m p l e t e . 

Occurrence: L o c a l i t y 6 . 

Hypotype: K 5 8 - 6 - 3 . 

F a m i l y . . . . APORRHAIDAE 

Genus: Anchura (Conrad) 

Type S p e c i e s : Anchura a b r u p t a (Conrad) 

" S h e l l f u s i f o r m t u r r e t e d o r c o n i c a l o v a t e . A p e r t u r e 
produced a n t e r i o r l y i n a c a n a l . Outer l i p expanded 
i n a w i n g - l i k e o r d i g i t i f o r m f a s h i o n , o r t h i c k e n e d . 
Operculum h o r n y . " 

ANCHURA s . l . sp. un d e t . 

P l a t e 8 , f i g s . 9 , 9a 

The p o o r l y p r e s e r v e d s h e l l s o f t h i s genus c o u l d n ot 

be g i v e n s p e c i f i c names a l t h o u g h u n d o u b t e d l y more t h a n one 

s p e c i e s were o b t a i n e d . Some o f the specimens have w e l l 

d e v e l o p e d a x i a l r i b s , o t h e r s a r e almost smooth r e s e m b l i n g 

A. modesta ( C r a g i n ) as f i g u r e d by Stephenson. A l l p o s s e s s t h e 

conspicuous l o n g s i p h o n a l c a n a l . The l o n g s l e n d e r s p u r - l i k e 

p r o j e c t i o n o f t h e upper l i p was not p r e s e r v e d i n any o f the 

s h e l l s . 

The s m a l l e s t specimen measured a l i t t l e l e s s t h a n 

8 mm., the l a r g e s t 35 mm. w i t h a body w h o r l d i a m e t e r o f 18 mm. 



Occurrence: L o c a l i t i e s 6 , 7 . 

Hypotype: K 5 8 - 6 - 5 . 

Genus: Lispodesth.es 

Type Species: Ancbura n u p t i a l i s (White) 1877 

LISPODESTHES sp. undet. 

Plate 8 , f i g . 10 

Only the body whorl of t h i s s h e l l was found. It 

resembles Geinitz's species Aparrhais (Lispodesthes) r e u s s i , 

as figured by Z i t t e l , p. 5 5 1 , f i g . 9 9 1 . 

Growth l i n e s pronounced, sinuous, forming a smooth 

forward curve on the body whorl but slanting strongly backward 

on the siphonal canal, crossed by f a i n t revolving s t r i a e . 

Length of body whorl and part of siphon 11L mm., width 

of body whorl 9 mm. 

Occurrence: L o c a l i t y 6 . 

Hypotype: K 5 8 - 6 - 6 . 

Genus: Tessarolax (Gabb) 

"Shell fusiform, spire and aperture about equal; spire 
incrusted by a t h i n body whorl bearing two (or more) 
va r i x - l i k e processes. Aperture broad above, continued 
below i n a long curved canal. A posterior canal 
continues for some distance up the s p i r e . Columella 
incrusted, but without folds or teeth. Outer l i p 
produced i n two long spine-like canals." 

http://Lispodesth.es


PLATE 8 

S m i l o t r o c h u s c f . Vancouverense 
(Whiteaves) 
K 5 8 - 6 - 1 

Acmaea sp. u n d e t . 
K 58 -3 -1 

Turbo s . l . sp. A 
K 5 8 - 4 - 2 3 

P l e u r o t o m a r i a sp. u n d e t . 
N a t u r a l s i z e . 
K 58 -2 -1 

Gyrodes c f . c o n r a d i a n a '^Gabb 
K 58-6-7 

Xenophora (?) s p . u n d e t . 
K 5 8 - 6 - 3 

Anchura s . l . sp. u n d e t . 
K 5 8 - 6 - 5 

L i s p o d e s t h e s s p. u n d e t . 
K 5 8 - 6 - 6 



" P L A T E S 



TESSAROLAX d i s t o r t a (Gabb) 

P l a t e 9 , f i g . 1 

I86I4. T e s s a r o l a x d i s t o r t a (Gabb). G e o l . S u r v . C a l i f . P a l e o n t . 
v o l . 1, p. 1 2 6 , p l . 2 0 , f i g . 8 2 . 

1879 T e s s a r o l a x d i s t o r t a (Gabb) ( W h i t e a v e s ) . M e s o z o i c F o s s i l s 
v. 1 , p t . 2 , p. 1 2 3 . 

I 8 9 6 T e s s a r o l a x d i s t o r t a (Gabb) ( W h i t e a v e s ) . T r a n s . Roy. Soc. 
Canada, 2nd s e r . , v o l . 1, s e c t . i | , p. 1 2 7 . 

1903 T e s s a r o l a x d i s t o r t a (Gabb) ( W h i t e a v e s ) . M e s o z o i c F o s s i l s 
v o l . 1 , p t . ' 5 , p. 3 5 8 . 

" S h e l l e l o n g a t e d ; s p i r e h i g h ; w h o r l s f i v e o r s i x 
( f r o m c a s t s ) , s l i g h t l y convex i n m i d d l e , so as t o 
produce a f a i n t u n d u l a t i o n on t h e smooth s u r f a c e o f 
t h e s p i r e . Apex u s u a l l y f l a t t e n e d and somewhat 
t w i s t e d ; at o t h e r t i m e s b l u n t l y rounded. S u r f a c e o f 
body b i c a r i n a t e b e a r i n g on t h e upper c a r i n a at a 
p o i n t about a t h i r d o f the c i r c u m f e r e n c e o f t h e mouth, 
a s h o r t c l a v a t e p r o c e s s , a b r u p t l y t r u n c a t e d a t t h e end 
and f l a t t e n e d on the s i d e s . On t h e l o w e r c a r i n a i s 
another p r o c e s s , f l a t t e n e d above and below, prominent and 
a n g u l a r a t t h e e x t r e m i t y . T h i s i s p l a c e d about h a l f - w a y 
between the f i r s t and o u t e r l i p . A p e r t u r e s m a l l , b r o a d 
above, r a p i d l y narrowed and p r o l o n g e d below i n t o a 
c a n a l , w h i c h c u r v e s o b l i q u e l y f o r w a r d and t o t h e l e f t . 
Above, the mouth i s c o n t i n u e d i n t o a c a n a l , w h i c h r u n s 
b e s i d e t h e s p i r e f o r about t w o - t h i r d s o f i t s h e i g h t and 
t h e n c u r v e s o f f o b l i q u e l y backwards and t o t h e r i g h t . 
The o u t e r l i p i s p r o l o n g e d i n t o two l o n g , s l e n d e r , 
c h a n n e l l e d s p i r e s , c o n t i n u a t i o n s o f the c a r i n a e on the 
w h o r l , w h i c h d i v e r g e r a p i d l y , and w h i c h are n o t i n t h e 
same p l a n e , t h e l o w e r one b e i n g d i r e c t e d much i n advance 
o f the u p p e r . " — Gabb l 8 6 I i . 

The w r i t e r found o n l y p a r t o f an o u t e r w h o r l o r body 

chamber, w h i c h had t h r e e v a r i x - l i k e p r o c e s s e s i n t a c t as w e l l 

as t h e two l o n g s p i n e - l i k e a n t e r i o r and p o s t e r i o r c a n a l s . 

Occurrence: L o c a l i t y 

Hypotype: K 58-5-1. 



Order . . . . OPISTHOBRANCHIA 

Suborder . . TECTIBRANCHIATA 

F a m i l y . . . RINGICTJLIDAE 

Genus: O l i g o p t y c h i a (Meek) 1876 

Type S p e c i e s : A c t e o n concinnus ( H a l l and Meek) 

" S h e l l w i t h s p i r e much d e p r e s s e d and o b t u s e ; o u t e r l i p 
smooth w i t h i n , and v e r y s l i g h t l y s i n u o u s at the base 
o f t h e a p e r t u r e ; i n n e r l i p b e a r i n g a s i n g l e , v e r y 
p r o m i n e n t , n e a r l y t r a n s v e r s e p l i c a t i o n , o r t o o t h , a t 
the base o f t h e c o l u m e l l a . " — Meek. 

OLIGOPTYCHIA o b l i q u a (Gabb) 

P l a t e 9, f i g s . 2 , 2a, 3, 4 

I86/4 C i n u l i a o b l i q u a (Gabb). P a l e o n t . C a l i f . , v o l . 1, p. I l l , 
p l . 19, f i g s . 64-640. 

1879 C i n u l i a o b l i q u a (Gabb) ( W h i t e a v e s ) . M e s o z o i c F o s s i l s , 
v o l . 1, p t . 2, p. 131. 

I884 C i n u l i a p u s i l l a ( ? ) ( W h i t e a v e s ) . M e s o z o i c F o s s i l s , v o l . 
p t . 3, P. 217, p l . 28, f i g s . 5, 5a. 

I889 C i n u l i a o b l i q u a (Gabb) ( W h i t e ) . U. S. G e o l . S u r v . B u l l . 
51, p. 44. 

1958 O l i g o p t y c h a o b l i q u a (Gabb) ( A n d e r s o n ) . G e o l . Soc. Am. 
Mem. 71, p. 67. 

Numerous s h e l l s were found a t v a r i o u s l o c a l i t i e s on 

Hornby I s l a n d . A c c o r d i n g t o Whiteaves t h i s appears t o be one 

o f the commonest and most abundant g a s t r o p o d s i n t h e Nanaimo 

s e r i e s . U s u a l l y t h e s e are w e l l p r e s e r v e d , r e t a i n i n g a l l t h e i r 

o r n a m e n t a t i o n . 

Gabb d e s c r i b e s t h e s p e c i e s : 



il.8 

" S h e l l s u b g l o b o s e , o b l i q u e l y t r u n c a t e d below; w h o r l s 
f o u r , rounded; s u t u r e d i s t i n c t . S u r f a c e ornamented 
by numerous f i n e r e v o l v i n g r i b s , w i t h deep i n t e r s p a c e s , 
w h i c h a r e d i v i d e d i n t o m i n u t e , square compartments by 
c r o s s b a r s w h i c h do not r i s e t o t h e l e v e l o f the r i b s . 
Outer l i p heavy, smooth, a l i t t l e n o t c h e d or s i n u o u s 
a n t e r i o r l y . C o l u m e l l a c o a t e d by heavy c a l l u s , xtfhich 
u n i t e s at b o t h ends w i t h the l i p , and b e a r s a l a r g e 
f o l d a n t e r i o r l y , w i t h a s l i g h t intumescence i n advance 
o f i t . " 

W h iteaves mentions a s p e c i e s which he names C. p u s i l l a . 

However, h i s d e s c r i p t i o n and f i g u r e are v e r y s i m i l a r t o G-abb' s 

C. o b l i q u a and i n the p r e s e n t w r i t e r ' s o p i n i o n are n o t 

s u f f i c i e n t l y d i f f e r e n t t o w a r r a n t a new s p e c i e s name. Whiteaves 

s a y s , 

"On the l a s t v o l u t i o n and n e a r t h e mouth, t h e r e a r e 
f i f t e e n o r s i x t e e n rows o f s p i r a l p u n c t u r e s , the l a t t e r 
a r e about one h a l f as b r o a d as t h e smooth f l a t bands 
between them. Under an a n c h r o m a t i c m i c r o s c o p e . . . 
t h e s e s p i r a l p u n c t a t i o n s are seen t o be t r a n s v e r s e l y 
o v a l o r somewhat r e c t a n g u l a r i n o u t l i n e . " 

These o v a l p u n c t a t i o n s a r e l i k e t h o s e produced by t h e 

i n t e r s e c t i o n o f t h e r e v o l v i n g r i b s w i t h t h e c r o s s b a r s mentioned 

i n Gabb's d e s c r i p t i o n . Whiteaves a l s o says t h a t the l e n g t h and 

b r e a d t h o f C. p u s i l l a are almost e q u a l . T h i s i s t h e case w i t h 

C. o b l i q u a . He s p e c i f i e s the supposed a d u l t specimen's l e n g t h 

t o be s h o r t o f f i v e m i l l i m e t e r s . P o s s i b l y he had e i t h e r 

immature specimens o r a s m a l l e r v a r i e t y o f C. o b l i q u a . 

O c c u r r e n c e : L o c a l i t i e s 3, k-t 5, 6, 7. 

Hypotype: K 5B-6-2. 
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F a m i l y . . . . ACTEOCINIDAE 

Genus: Haminea (Leach) 

Type S p e c i e s : ' 

"Oval, t h i n - s h e l l e d , b r i t t l e ; t h e s p i r e c o n c e a l e d . " 
-- Leach. 

HAMINEA h o r n i i (Gabb) 

P l a t e 9 , f i g s . 5 , 6 

l 8 6 k B u l l a h o r n i i (Gabb). M e s o z o i c F o s s i l s , P a l e o n t . C a l i f . , 
v. 1 , p. 11L3, P i . 29, f i g . 235 . 

1879 Haminea h o r n i i (Gabb) ( W h i t e a v e s ) . M e s o z o i c F o s s i l s , 
v. 1 , p t . 2 , p. 1 3 2 , p i . 1 6 , f i g s . 8 , 8 a . 

S h e l l s m a l l , v e r y t h i c k , s ubovate, w i d e s t o n e - t h i r d 

from t o p . S i d e s curve downwards towards a n t e r i o r and where 

t h e y curve r a p i d l y i n w a r d s . Upper end s l i g h t l y o b l i q u e , t r u n c a t e d , 

rounded and u m b i l i c a t e d m a r k i n g p o s i t i o n o f sunken s p i r e . 

A p e r t u r e l o n g e r t h a n s h e l l , a r c u a t e , upper end p r o j e c t i n g a 

s h o r t d i s t a n c e beyond th e summit; a n t e r i o r end w i d e r . Outer 

l i p s i m p l e and t h i n . E n t i r e s u r f a c e ornamented by v e r y f i n e 

i m p r e s s e d r e v o l v i n g s t r i a e as w e l l as f i n e r l e s s numerous 

t r a n s v e r s e s t r i a e . 

O c c u r rence: 

Hypotype: 

A l l s t a t i o n s . 

K 58-6-1+. 



G l a s s . . . . SCAPHOPODA 

F a m i l y . . . DENTALIIDAE 

Genus: D e n t a l i u m ( L i n n e ) 

Type S p e c i e s : D e n t a l i u m e l e p h a n t i n u m ( L i n n e ) 

" S h e l l t u s k - l i k e , t u b u l a r , c u r v e d and r e g u l a r l y 
t a p e r i n g , w i t h c i r c u l a r c r o s s - s e c t i o n and open ends; 
s u r f a c e b e a r i n g s t r o n g l a r g e l o n g i t u d i n a l r i b s o r 
s t r i a e , or smooth; apex e n t i r e o r w i t h n o t c h o r s l i t . " 

— Shimer and Shrock. 

DENTAL l u l l nanaimoense (Meek) 

P l a t e 29, f i g . 7 

18^7 D e n t a l i u m nanaimoense (Meek). Trans A l b a n y I n s t . , 
v o l . 4 , p. I4J4.. 

1864? D e n t a l i u m stramineum (Gabb). P a l . C a l . v. 1 , p. 1 3 9 , 
• p l . 21, f i g . 101. 

I876 D e n t a l i u m koomooksense (Meek). B u l l . G e o l . & Geog., 
S u r v . o f t e r r . , v. 2, no. I}., p. 36I4., p l . 3, f i g . °. 

Meek d e s c r i b e d the s p e c i e s from a fragment o f t h e 

a n t e r i o r p o r t i o n o f t h e s h e l l n ot much more t h a n h a l f an i n c h 

i n l e n g t h . S i n c e t h e n the s h e l l has been found t o t a p e r much 

more g r a d u a l l y t h a n i s shown by Meek's p a r t l y r e s t o r e d d r a w i n g . 

Mr. R i c h a r d s o n c o l l e c t e d some specimens o v e r an i n c h i n l e n g t h ; 

t h e s e i f r e s t o r e d w o u l d p r o b a b l y g i v e t h e e n t i r e s h e l l a l e n g t h 

o f a p p r o x i m a t e l y two i n c h e s o r more. The p r e s e n t w r i t e r f o u n d 

some fragments m e a s u r i n g up t o 30 mm. i n l e n g t h . The t o t a l 

r e c o n s t r u c t e d l e n g t h w o u l d be at l e a s t 60 mm. 

The s h e l l i s s l i g h t l y c u r v e d , l o n g i n r e l a t i o n t o 

d i a m e t e r , and i n c r o s s - s e c t i o n almost c i r c u l a r . I t i s much 



more f r a g i l e and s l e n d e r t h a n D. w h i t e a v e s i . I t i s ornamented 

by p a r a l l e l t r a n s v e r s e l i n e s w h i c h are q u i t e f a i n t ; t h e s e are 

c r o s s e d at r i g h t a n g l e s by more pronounced l o n g i t u d i n a l l i n e s 

p r o d u c i n g a r e t i c u l a t e d p a t t e r n as on D. w h i t e a v e s i . However, 

i n t h e l a t t e r s p e c i e s t h e t r a n s v e r s e l i n e s are more pronounced 

and t h e l o n g i t u d i n a l ones v e r y f a i n t . 

Wear t h e apex about 16 l i n e s o r c o s t a e o c c u r w i t h v e r y 

f i n e s m a l l e r c o s t a e between them. The l a t t e r become major 

c o s t a e n e a r the m i d d l e o f t h e s h e l l w i t h f u r t h e r t h i n c o s t a e 

between them. At t h e l a r g e end t h e r e are over 80 f i n e c o s t a e . 

W hiteaves p o i n t s out t h a t Gabb's D. stramineum and 

Meek's D. g r a c i l e may w e l l be t h e same as D. nanaimoense because 

t h e i r d i f f e r e n c e s are p r o b a b l y v a r i e t a l r a t h e r t h a n s p e c i f i c . 

A l l may be j u s t g e o g r a p h i c a l forms o f Sox-;erby's D. decussatum. 

Occurrence: L o c a l i t y 6 . 

Hypotype: K 58 -6-17. 

DEWTALIUM (EWTALIS) w h i t e a v e s i (Anderson and Hanna) 

P l a t e 9 , f i g s . 8 , 9 

1879 E n t a l i s c o o p e r i ( W h i t e a v e s ) . M e s o z o i c F o s s i l s , v o l . 1, 
p t . 2 , p. 1 3 4 , p l . 1 6 , f i g . 1 0 . 

1903 E n t a l i s c o o p e r i ( W h i t e a v e s ) . M e s o z o i c F o s s i l s , v o l . 
p t . 5 , P. 3 7 2 . 

1935 D e n t a l i u m ( E n t a l i s ) w h i t e a v e s i (Anderson and Hanna). 
P r o c . C a l i f . Acad. S c i . i+th S e r . v o l . 2 3 , p. 27 , p l . 6 , 
f i g . 5 . 



Whiteaves gave the name E n t a l i s c o o p e r i t o t h e 

specimens found on Hornby I s l a n d by J . R i c h a r s o n r e f e r r i n g them 

t o Gabb's Eocene s p e c i e s , D e n t a l i u m c o o p e r i . 

S h e l l s l i g h t l y c u r v e d , l o n g , t a p e r i n g and c i r c u l a r 

i n c r o s s - s e c t i o n . O r i g i n a l s h e l l m a t e r i a l v e r y t h i c k e s p e c i a l l y 

t o ward t h e s m a l l e r end. The s u r f a c e i s ornamented m a i n l y by 

p a r a l l e l t r a n s v e r s e grooves w h i c h a r e j u s t v i s i b l e t o t h e naked 

eye; t h e s e i n t u r n a r e c r o s s e d a t r i g h t a n g l e s by v e r y f a i n t 

l o n g i t u d i n a l l i n e s . The r e t i c u l a t e d p a t t e r n i s o n l y v i s i b l e 

under a b i n o c u l a r m i c r o s c o p e i n most specimens. 

Whiteaves measured a maximum l e n g t h o f a p p r o x i m a t e l y 

i n c h e s on a specimen from t h e T r e n t R i v e r f o r m a t i o n . The 

specimens c o l l e c t e d by the w r i t e r on Hornby were c o n s i d e r a b l y 

s m a l l e r as t h e l a r g e s t , i f complete, w o u l d measure about 2-| 

i n c h e s . The l a r g e s t fragment measures 28 mm. w i t h a maximum 

di a m e t e r o f 7 mm. 

Occurrence: L o c a l i t i e s 6 and 7. 

Hypotype: K 5 8 - 6 - 1 6 . 

C l a s s PELECYPODA 

Order PRIONODESMAGEA 

Super f a m i l y . . MCULACEA 

F a m i l y . . . . NUCULIDAE 

Genus: N u c u l a (Lamarck) 

Type S p e c i e s : A r e a n u c l e u s ( L i n n e ) 
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NUCULA s . l . s p . -undet. 

P l a t e 9, f i g . 10 

Prom a f r a g i l e s h a l e h o r i z o n on the n o r t h w e s t s i d e o f 

Hornby, about a dozen v e r y p o o r l y p r e s e r v e d n u c u l i d s h e l l s were 

c o l l e c t e d . On most t h e o r i g i n a l s h e l l m a t e r i a l broke o f f when 

an attempt t o c o l l e c t them was made. T h e i r o u t l i n e and d e n t i t i o n 

i n d i c a t e a c l o s e a f f i n i t y t o t h e genus N u c u l a . 

Occurrence: L o c a l i t y 6 . 

Hypotype: K 5 8 - 6 - 1 5 . 

Genus: A c i l a (Adams) 

Type S p e c i e s : N u c u l a d i v a r i c a t a ( H i n d s ) 

" S h e l l n u c u l i d , w i t h p o s t e r i o r v e n t r a l m a r g i n o f 
v a l v e s produced i n t o a s h o r t r o s t r u m and s e t o f f 
from the r e s t o f s h e l l by s h a l l o w s i n u s e x t e n d i n g 
from near umbos t o v e n t r a l m a r g i n ; s u r f a c e s c u l p t u r e 
o f f i n e r a d i a l p l i c a t i o n s b i f u r c a t i n g a l o n g a l a t e r a l 
a x i s , sometimes w i t h more t h a n one a x i s o f b i f u r c a t i o n . " 

-- Shimer and Shrock. 

AGILA ( T r u n c a c i l a ) demessa ( F i n l a y ) 

P l a t e 9, f i g . 11 

186LL N u c u l a t r u n c a t a (Gabb). P a l e o n t . C a l i f . , v. 1 , p. 198, 
p l . 26, f i g . I8 I L . 

I869 N u c u l a ( a c i l a ) t r u n c a t a (Gabb). P a l e o n t . C a l i f . , v. 2, 
p. 197 and p. 250. 

1879 N u c u l a ( a c i l a ) t r u n c a t a (Gabb) ( W h i t e a v e s ) . M e s o z o i c 
F o s s i l s , v. 1 , p t . 2, p. 162. 

I88I4. N u c u l a ( a c i l a ) t r u n c a t a (Gabb) ( W h i t e a v e s ) . M e s o z o i c 
F o s s i l s , v. 1, p t . 2, p. 232. 

1903 N u c u l a ( a c i l a ) t r u n c a t a (Gabb) ( W h i t e a v e s ) . M e s o z o i c 
F o s s i l s , v. 1, p t . 5 , P. 389. 
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1927 A c i l a demessa ( P i n l a y ) . T r . P r o c . N. Z e a l a n d , v. 57 , 

P. 522. 

1930 A c i l a demessa ( P i n l a y ) ( S t e w a r t ) . Acad. Nat. S c i . , 
P h i l a d e l p h i a , p. 45> p l . 3 , f i g . 6 . 

1958 A c i l a ( T r u n c a c i l a ) demessa ( P i n l a y ) ( A n d e r s o n ) . G-eol. 
Soc. Am. Mem. 71, p. 6 8 . 

S t o l i c z k a p o i n t e d out t h a t the name proposed by Gabb 

f o r t h i s s p e c i e s was a homonym. The s p e c i e s was i n d i s c r i m i n a t e l y 

renamed by P i n l a y as A c i l a demessa a l t h o u g h i t was w i t h o u t a 

d e s i g n a t e d t y p e . T h i s p r a c t i c e o f i n d i s c r i m i n a t e l y renaming 

homonyms i s condemned by many p a l e o n t o l o g i s t s . 

The Hornby I s l a n d specimens f i t Gabb's o r i g i n a l 

d e s c r i p t i o n . 

" S h e l l moderate i n s i z e , o b l i q u e , a n t e r i o r end a b r u p t l y 
t r u n c a t e d ; p o s t e r i o r end produced, rounded, c a r d i n a l and 
b a s a l margins s u b p a r a l l e l , convex, beaks s m a l l , a n t e r i o r , 
t e r m i n a l and n e a r l y t o u c h i n g . S u r f a c e marked by 
d i v a r i c a t i n g r i b s ; t h e s e r i b s s e p a r a t e a l o n g an i m a g i n a r y 
l i n e , drawn from t h e beaks t o t h e p o s t e r i o r b a s a l m a r g i n ; 
near t h e beaks t h e y are r e g u l a r , but towards the base, 
e s p e c i a l l y near t h e p o s t e r i o r end, t h e y become i r r e g u l a r , 
sometimes becoming dichotomous, and a t t i m e s p r e s e n t i n g 
a "hacked" appearance, f r o m t h e c r o s s i n g o f s m a l l i m p r e s s e d 
l i n e s a t a c u t e a n g l e s . A n t e r i o r end almost e n t i r e l y 
o c c u p i e d by a l a r g e , sunken, s u b c o r d a t e l u n u l e , f a i n t l y 
marked by minute r i b s . " 

The h i n g e l i n e was not d e s c r i b e d by Gabb. P o s s i b l y 

i t was not exposed on h i s specimens. Those c o l l e c t e d from 

Hornby show a s h o r t somewhat obtuse h i n g e l i n e . Many were 

c o l l e c t e d from s h a l e h o r i z o n s , as a r e s u l t t h e y a r e compressed 

and f r a g i l e . On t h e s e s h e l l s t h e r i b s are r e g u l a r a l l the x-ray 

t o t h e b a s a l m a r g i n . Only a few r i b s near t h e a n t e r i o r d o r s a l 

r e g i o n are dichotomous. 
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Occurrence: L o c a l i t i e s L)., 5 and 7 . 

Hypotype: K 5 8 - 6 - 1 2 . 

S u p e r f a m i l y . . TELLINACEA 

F a m i l y . . . . DENACIDAE 

Genus: Protodonax (Vokes) 

Type S p e c i e s : Protodonax e l o n g a t u s (Vokes) 

PROTODONAX sp. undet. 

P l a t e 9 , f i g . 12 

S h e l l s l e n d e r , e l o n g a t e d a n t e r i o r l y , s m a l l , e x t r e m e l y 

i n e q u i l a t e r a l . The s h e l l as a whole t h i n s w e d g e - l i k e t o the 

f r o n t . TJmbonal r i d g e w e l l rounded. Beaks, h i n g e and i n t e r i o r 

not exposed. 

S u r f a c e marked by v e r y f i n e c o n c e n t r i c growth l i n e s 

and g e n t l e , f a i n t growth u n d u l a t i o n s . 

Dimensions o f s i n g l e l e f t v a l v e : l e n g t h 12 mm., 

h e i g h t 5 . 5 mm., c o n v e x i t y c o u l d not be measured. 

Occurrence: L o c a l i t y 6 . 

Hypotype: K 5 8 - 6 - 1 3 . 

S u p e r f a m i l y . . ARCACEA 

F a m i l y . . . . ARCIDAE 

Genus: P a r a l l e l o d o n (Meek) 

Type S p e c i e s : Macrodon rugosus ( L y c e t t ) 



"Elongate t o sub-quadrate; a n t e r i o r end a n g u l a r at 
c a r d i n a l l i n e and rounded below; p o s t e r i o r rounded 
o r o b l i q u e l y s u b - t r u n c a t e ; beaks a n t e r i o r t o m i d d l e ; 
h i n g e l i n e l o n g and s t r a i g h t ; c o n c e n t r i c s t r i a e o f t e n 
l a m e l l o s e , h i n g e w i t h s e v e r a l s m a l l , d i v e r g i n g t e e t h 
b eneath t h e beak and two o r f o u r l o n g , l a t e r a l t e e t h 
near p o s t e r i o r e x t r e m i t y ; l i g a m e n t e x t e r n a l ; p a l l i a l 
l i n e s i m p l e . " — Shimer and Shrock. 

PARALLELODON (Nanonavis) nanaimoensis (Anderson) 

P l a t e 9 , f i g s . 1 3 , Ik 

1879 Nemodon V a n c o u v e r e n s i s (Meek) ( W h i t e a v e s ) . M e s o z o i c 
F o s s i l s , v o l . 1 , p t . 2 , p. 1 6 3 , p l . 1 9 . 

1930 P a r a l l e l o d o n (Nanonavis) b r e w e r i a n u s (Gabb) ( S t e w a r t ) 
( i n p a r t ) Acad. N at. S c i . , P h i l a d e l p h i a , S p e c i a l Pub. 
no. 3 , p . 6 9 . 

1935 Nemodon v a n c o u v e r e n s i s (Meek) (Anderson & Hanna). P r o c . 
C a l i f . Acad. S c i . , l+th s e r . , v. 2 3 , p. 2 8 . 

1937 P a r a l l e l o d o n (Nanonavis) v a n c o u v e r e n s i s ( R e i n h a r t ) . 
J l . P a l a e o n t . , v. 1 1 , no. 3 , p l . 27 , f i g . I4.. 

1943 P a r a l l e l o d o n (Nanonavis) v a n c o u v e r e n s i s ( R e i n h a r t ) . 
G e o l . Soc. Am., S p e c i a l Paper, no. 4 7 , p. 8 5 . 

1958 P a r a l l e l o d o n (Nanonavis) nanaimoensis ( A n d e r s o n ) . 
G e o l . Soc. Am. Mem., 7 1 , p. 9 4 . 

These specimens are e x c e p t i o n a l l y w e l l p r e s e r v e d 

a l t h o u g h b r i t t l e ; i n some t h e o r i g i n a l s h e l l m a t e r i a l i s 

c o m p l e t e l y i n t a c t . The l a r g e s t i s I4.O mm. i n l e n g t h ; t h e 

s m a l l e s t 20 mm. Some s l i g h t l y l a r g e r , - 50 mm., were o b s e r v e d 

i n t h e f i e l d but c o u l d n o t be c o l l e c t e d because o f e x c e s s i v e 

f r a g i l i t y . Some o f Mr. R i c h a r s o n ' s specimens have a l e n g t h o f 

over 3 i n c h e s and a h e i g h t o f 1 .85 i n c h e s . 

The s h e l l has a h e i g h t - l e n g t h r a t i o o f 3 t o 5 ; i t i s 

r o u g h l y r e c t a n g u l a r i n o u t l i n e w i t h the a n t e r i o r end c u r v e d . 



I n most the h i n g e l i n e i s almost p a r a l l e l t o the b a s a l m a r g i n 

and the p o s t e r i o r end i s more o r l e s s s q u a r e l y t r u n c a t e d . 

The s h e l l i s ornamented by b o t h growth l i n e s and 

p l i c a t i o n s . The l a t t e r are much more o b v i o u s t h a n the growth 

l i n e s i n the younger specimens. 

The d e n t i t i o n o f t h e h i n g e l i n e i s v e r y u n i f o r m ; t h 

h i n g e p l a t e , w h i c h i s n e a r l y as l o n g as t h e s h e l l i t s e l f , i s 

s t r a i g h t , and widens out at each end. The w r i t e r f o u n d t h e 

d e n t i t i o n on h i s specimens r a t h e r o b s c u r e . Mr. W hiteaves say 

"Opposite t o t h e beaks o r a l i t t l e b e h i n d them, are 
a few m i nute, crowded, g r a n u l a r d e n t i c l e s , a r r a n g e d 
o b s c u r e l y i n t h r e e o b l i q u e l y a s c e n d i n g but n e a r l y 
t r a n s v e r s e rows. The whole o f t h e t e e t h p r o p e r are 
l a r g e , e l o n g a t e d , h o r i z o n t a l , and n e a r l y p a r a l l e l 
w i t h t h e c a r d i n a l m a r g i n , but a t t h e i r i n n e r 
t e r m i n a t i o n s t h e y curve d i s t i n c t l y downwards. I n 
t h e a d u l t s h e l l t h e r e a r e t h r e e o r f o u r a n t e r i o r and 
f i v e p o s t e r i o r t e e t h i n t h e r i g h t v a l v e , w h i l e i n t h e 
l e f t t h e r e are t h r e e a n t e r i o r and f o u r p o s t e r i o r . 
The a n t e r i o r t e e t h o f b o t h v a l v e s are g r ooved 
t r a n s v e r s e l y , but the p o s t e r i o r t e e t h are smooth. 
The n e a r e r the t e e t h are t o the i n n e r m a r g i n the 
s h o r t e r t h e y a r e , and v i c e v e r s a . The upper p o s t e r i o r 
t o o t h i s more t h a n h a l f the l e n g t h o f the h i n g e l i n e . " 

— Whiteaves 1 8 7 9 . 

Occurrence: L o c a l i t y 6 

•Hypotype: K 5 8 - 6 - 1 1 . 

S u p e r f a m i l y . . . OSTRACEA 

F a m i l y OSTREIDAE 

Genus: O s t r e a ( L i n n e ) 

Type S p e c i e s : O s t r e a e d u l i s ( L i n n e ) 



PLATE 9 

P i g . 1 T e s s a r o l a x d i s t o r t a (Gabb) 
Very s l i g h t l y m a g n i f i e d . 
K 58 -5 -1 

P i g s . 2 , O l i g o p t y c h a o b l i q u a (Gabb) 
2a Note a p e r t u r e t h i c k e n i n g and 

ornament at i o n 
K 5 8 - 6 - 2 

P i g s . 3, k O l i g o p t y c h a o b l i q u a (Gabb) 
K 5 8 - 6 - 2 

P i g s . 5 , 6 Haminae h o r n i i (Gabb) 
K 58-6-IL 

P i g . 7 D e n t a l i u m nanaimoense (Meek) 
K 5 8 - 6 - 1 5 

F i g s . 8 ,9 D e n t a l i u m w h i t e a v e s i (Anderson) K 58 -6 -16 

F i g . 10 N u c u l a sp. u n d e t . 
K 5 8 - 6 - 1 5 

F i g . 11 A c i l a ( T r u n c a c i l a ) demessa 
( F i n l a y ) 
K 5 8 - 6 - 1 2 

F i g . 12 Protodonax sp. u n d e t . 
K 5 8 - 6 - 1 3 

F i g . 13 P a r a l l e l o d o n (Nanonavis) 
nanaimoensis (view o f h i n g e l i n e ) 
K 58 -6 -11 

F i g . II4. P a r a l l e l o d o n (Nanonavis) 
nanaimoensis 
E x t e r n a l o r n a m e n t a t i o n 
K 58 -6 -11 
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" S h e l l d i s t o r t e d by adherence t o e x t r a n e o u s o b j e c t s ; 
s t r u c t u r e l a m e l l a r ; i n e q u i v a l v e , f i x e d by l e f t o r 
l a r g e r v a l v e ; beaks t e r m i n a l ; l e f t v a l v e convex o f t e n 
marked by r a d i a t i n g r i b s ; r i g h t v a l v e f l a t o r concave, 
o f t e n smooth; s c u l p t u r e u s u a l l y d i f f e r e n t on t h e two 
v a l v e s ; t e e t h g e n e r a l l y a b s e n t , a n t e r i o r muscle 
i m p r e s s i o n a b s e n t , p o s t e r i o r n e a r l y c e n t r a l , l i g a m e n t 
c a v i t y c o n s p i c u o u s , t r i a n g u l a r o r e l o n g a t e , p a l l i a l 
l i n e d i s t i n c t . " -- Shimer and Shrock. 

OSTREA sp. undet. c f . 0 . s k i d e g a t e n s i s (Whiteaves) 

P l a t e 10, f i g . 1 

The s h e l l s are h i g h l y i r r e g u l a r i n shape and o u t l i n e , 

r a n g i n g f r o m h i g h narrow s h e l l s t o tho s e l o n g e r t h a n h i g h . 

Some are s h a l l o w l y convex, o t h e r s almost f l a t . The h i n g e l i n e 

i s v e r y s h o r t ; i n t h i s a r e a a l l t h e s h e l l s a re n a r r o w e s t , 

f l a r i n g out below i t . Muscle s c a r s a r e l a r g e and sometimes 

almost c i r c u l a r . The s u r f a c e s a r e marked by d i s t i n c t i r r e g u l a r 

growth l i n e s . 

O c c u r r e n c e : L o c a l i t i e s 6 and 7. 

Hypotype: K . 

S u p e r f a m i l y . . . PTERIACEA 

F a m i l y PEDALIONIDAE 

Genus: Inoceramus (Sovierby) 

Type S p e c i e s : Inoceramus c u v i e r i (Sowerby) 

S h e l l rounded, ornamented w i t h more o r l e s s prominent 

c o n c e n t r i c u n d u l a t i o n s and s t r i a t i o n s ; umbos prominent, somewhat 

a n t e r i o r ; h i n g e l i n e l o n g , s t r a i g h t , w i t h o u t t e e t h , but w i t h 

numerous s m a l l l i g a m e n t p i t s . 
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INOCERAMUS c h i c o e n s i s (Anderson) 

P l a t e 1 0 , f i g s . 2 and 3 

1958 Inoceramus c h i c o e n s i s ( A n d e r s o n ) . G e o l . Soc. Am. Mem. 7 1 , 
p. 1 0 3 , p l . 5 5 , f i g s . 1, 2 . 

" S h e l l l a r g e at m a t u r i t y , s u b - c i r c u l a r i n o u t l i n e , 
e q u i v a l v e , somewhat l e n t i c u l a r i n form; h i n g e l i n e 
s t r a i g h t , beaks s u b t e r m i n a l , s m a l l , f o r m i n g t h e apex 
o f an angle o f about 95° o r more between t h e h i n g e l i n e 
and t h e a n t e r i o r m a r g i n o f t h e s h e l l ; s u r f a c e marked by 
c o n c e n t r i c r i d g e s , o r u n d u l a t i o n s ; the spaces between 
th e r i b s w i d e n i n g r a p i d l y w i t h growth; s u r f a c e o t h e r w i s e 
smooth." 

T h i s s p e c i e s has not p r e v i o u s l y been r e c o r d e d from 

the Nanaimo s e r i e s . Two w e l l p r e s e r v e d specimens were found 

i n the Upper Lambert s h a l e s . 

Dimensions o f i n c o m p l e t e hypotype K 5 8 - 3 - 9 ' l e n g t h 

31 mm.; h e i g h t 26 mm.; t h i c k n e s s o f r i g h t v a l v e 5 mm. 

Dimensions o f hypotype K 58-4-1> a l s o i n c o m p l e t e : 

l e n g t h 110 mm.; h e i g h t 130 mm. 

O c c u r r e n c e : L o c a l i t i e s 3 and I 4 . . 

Hypotype: K 5 8 - 3 - 9 . 

K 5 8 - 4 - 1 . 

INOCERAMUS subundatus (Meek) 

P l a t e 1 0 , f i g s . 4 , 5 , 6 

l 8 6 l Inoceramus subundatus (Meek). Acad. Nat. S c i . P h i l a d e l p h i a , 
P r o c . , v o l . 1 3 , p. 3 1 5 . 

1876 Inoceramus c r i p s i i v a r . subundatus (Meek). G e o l . and 
Geog. S u r v . , v o l . 2 , no. 4> P. 3 5 8 , p l . 1 , f i g . 6 ; p l . 3 , 
f i g s . 1 , 3 . 
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1895 Inoceramus subundatus (Meek) ( W h i t e a v e s ) . T r a n s . Roy. 
Soc., Canada, v o l . 1 , s e c . 4 , p. 1 1 2 . 

1958 Inoceramus subundatus (Meek) ( A n d e r s o n ) . G-eol. Soc. Am. 
Mem. 7 1 , p. 1 0 1 , p l . 2 2 , f i g s . 1 , 2 , 3 ; p l . 2 6 , f i g . 4 . 

Meek's d e s c r i p t i o n i s as f o l l o w s : 

" S h e l l ( r i g h t v a l v e ) subovate o r t r u n c a t o - s u b - c i r c u l a r , 
r a t h e r g i b b o u s , a n t e r i o r and p o s t e r i o r margins rounded 
more o r l e s s r e g u l a r l y I n t o t b e base so as t o form w i t h 
the l a t t e r t h r e e - f o u r t h s o f a c i r c l e ; h i n g e e q u a l l i n g 
a l i t t l e more t h a n t w o - t h i r d s o f t h e e n t i r e l e n g t h o f 
the s b e l l ; beak s m a l l , r a t h e r obtuse near t h e a n t e r i o r 
m a r g i n , and r i s i n g above t h e h i n g e . S u r f a c e ornamented 
by r e g u l a r c o n c e n t r i c u n d u l a t i o n s , s e p a r a t e d by concave 
spaces o f n e a r l y u n i f o r m s i z e , and obscure c o n c e n t r i c 
s t r i a e . L e n g t h , 2.23 i n c h e s ; h e i g h t 1 . 9 5 i n c h e s ; 
c o n v e x i t y o f r i g h t v a l v e , .70 i n c h . " 

S e v e r a l w e l l p r e s e r v e d I n o c e r a m i d s c l o s e l y r e s e m b l i n g 

Meek's d e s c r i p t i o n and f i g u r e s were found on Hornby I s l a n d . 

f o l l o w i n g d i m e n s i o n s : l e n g t h 115 mm.; h e i g h t 93 mm.; t h i c k n e s s 

l e f t v a l v e 30 mm. The f o l l o w i n g h ypotypes c o u l d be i d e n t i f i e d 

a c c u r a t e l y : 

The l a r g e s t specimen K 5 8 - 3 - 1 3 ( i n c o m p l e t e ) has the 

K 5 8 - 3 - 4 K 5 8 - 3 - 2 K 5 8 - 3 - 7 

K 58 -3 -8 K 5 8 - 3 - 1 3 K 5 8 - 7 - 1 

An a d d i t i o n a l seven specimens were t e n t a t i v e l y 

i d e n t i f i e d as I . subundatus. These were h y p o t y p e s : 

K 5 8 - 2 - 2 K 5 8 - 2 - 3 K 5 8 - 4 - 3 

K 5 8 - 5 - 2 K 5 8 - 5 - 3 K 5 8 - 3 - 3 

K 5 8 - 7 - 1 

O c c u r r e n c e : L o c a l i t i e s 2, 3 , k-> 5 and 7 . 



INOCERAMUS d u p l i c o s t a t u s (Anderson) 

19^8 Inoceramus d u p l i c o s t a t u s ( A n d e r s o n ) . G e o l . Soc. Am. 
Mem. 71, p. 1 0 0 , p l . 1 7 , f i g s . 3 , 1+. 

" S h e l l i s s m a l l oif medium s i z e , n a r r o w l y o v a t e i n 
o u t l i n e , i n e q u i l a t e r a l , and s l i g h t l y c u r v e d , umbonal 
r i d g e c u r v i n g g e n t l y upward to w a r d a n t e r i o r end. 
Beaks t e r m i n a l n a r r o w l y acuminate. S u r f a c e 
c h a r a c t e r i s t i c a l l y marked by narrow, c o n c e n t r i c f o l d s 
( u n d u l a t i o n s ) t h a t show a d e c i d e d d i s p o s i t i o n t o 
d u p l i c a t i o n , a p p e a r i n g as do u b l e s o r t r i p l e t s . " 

The specimen from Hornby d i s t i n c t l y e x h i b i t s f o l d 

d u p l i c a t i o n . The s h e l l i s not complete and does not show t h e 

p o s i t i o n and n a t u r e o f t h e beaks; i t does have the n a r r o w l y 

ovate o u t l i n e . 

O c c u r rence: S t a t i o n l i . 

Hypotype: K 5 8 - [ r - 2 . 

INOCERAMUS sp. A 

P l a t e 1 0 , f i g . 7 

S h e l l o f medium s i z e , n a r r o w l y o v a t e i n o u t l i n e , 

m a r g i n e l l i p t i c a l . Umbonal r e g i o n convex, a n t e r i o r r e g i o n 

somewhat compressed; c o n c e n t r i c a l l y c o s t a t e , r i b s narrow, r i d g 

l i k e and v e r y numerous, s e p a r a t e d by concave i n t e r - c o s t a l 

grooves o f e q u a l w i d t h . 

Dimensions o f sepcimen K 5 8 - 2 - 7 : l e f t v a l v e : l e n g t h 

105 mm., h e i g h t 55 mm., t h i c k n e s s a p p r o x i m a t e l y 2I4. mm.; r i g h t 

v a l v e : l e n g t h 115 mm., h e i g h t 65 mm., t h i c k n e s s not a v a i l a b l e 



PLATE 10 

Page 

P i g . 1 O s t r e a sp. u n d e t . 
One o f many specimens c o l l e c t e d . 
N a t u r a l s i z e . 
K 5B-6-1/4 58 

P i g . 2 Inoceramus c h i c o e n s i s 
(Anderson) 
K 5-8-/4-I 59 

P i g . 3 Inoceramus c h i c o e n s i s 
( A n d e r s o n ) . Ornamentation o f 
young speicimen. Twice n a t u r a l 
s i z e . 
K 5 8 - 3 - 9 59 

F i g . 4 Inoceramus subundatus (Meek) 
L e f t v a l v e . 
K 58-3-13 59 

F i g s . 5 J 6 Inoceramus subundatus (Meek) 
K 5 8 - 3 - 2 and K 5 8 - 4 - 3 59 

P i g . 7 Inoceramus sp. A 
K 58-2-7 61 





Dimensions o f i n c o m p l e t e specimen K 5 8 - 2 - 8 : l e n g t h 

65 mm.; h e i g h t 38 mm. 

Occurrence: L o c a l i t y 2 . 

Hypotype: K 5 8 - 2 - 7 . 
K 5 8 - 2 - 8 . 

IKOCERAMUS sp. B 

P l a t e 1 1 , f i g . 1 

S h e l l medium i n s i z e , s u b c i r c u l a r i n o u t l i n e ; 

m o d e r a t e l y i n f l a t e d ; a n t e r i o r and p o s t e r i o r m a rgins rounded, 

f o r m i n g a c o n t i n u o u s s e m i c i r c u l a r o u t l i n e w i t h t h e b a s a l m a r g i 

Hinge l i n e s t r a i g h t ; beak s m a l l , about l e v e l w i t h t h e h i n g e . 

S u r f a c e ornamented by r e g u l a r c o s t a e , w h i c h become 

more pronounced and r i d g e - l i k e w i t h age; t h e c o s t a e on t h e 

umbonal r e g i o n a re q u i t e f i n e ; b i f u r c a t i o n o c c u r s midway on 

s h e l l . 

Dimensions o f specimen K 5 8 - 3 - 1 0 : l e n g t h 72 mm.; 

h e i g h t 54 mm.; e s t i m a t e d c o n v e x i t y o f s i n g l e v a l v e 15 mm. 

Occurrence: L o c a l i t y 3 . 

Hypotype: K 5 8 - 3 - 1 0 

K 5 8 - 3 - 5 . 



INOCERAMUS sp. C 

P l a t e 11, f i g . 2 

S h e l l medium s i z e d , s u b c i r c u l a r , compressed. 

A n t e r i o r , b a s a l and p o s t e r i o r margins form a c o n t i n u o u s smooth 

c i r c u l a r o u t l i n e . Hinge l i n e s t r a i g h t , more t h a n t h r e e - f o u r t h 

l e n g t h o f s h e l l ; beaks s m a l l . S h e l l ornamented by w e l l 

d e v e l o p e d r a r e l y b i f u r c a t i n g c o n c e n t r i c c o s t a e , each t r a c i n g 

a s e m i c i r c l e and p a r a l l e l i n g o u t l i n e o f s h e l l . 

D i mensions: l e n g t h 96 mm.; h e i g h t 73 mm. 

Occurrence: L o c a l i t y 2 . 

Hypotype: K 5 8 - 2 - 6 . 

INOCERAMUS sp. D 

Two s m a l l i m p e r f e c t l y p r e s e r v e d s h e l l s appear t o be 

d i f f e r e n t from t h e o t h e r i n o c e r a m i d s . They are n a r r o w l y o v a t e 

i n o u t l i n e and ornamented by numerous a l t e r n a t i n g major and 

minor c o s t a e w h i c h a r e e s s e n t i a l l y c o n c e n t r i c . 

Dimensions: l e n g t h 23 mm.; h e i g h t I4.5 mm. 

Occurrence: L o c a l i t y 5« 

Hypotype: K 5 8 - 5 - 5 -



INOCERAMUS (Endocostaea) s t a n i s l a u s e n s i s (Anderson) 

P l a t e 11, f i g s . 3, i+, 5, 6 

1958 Inoceramus (Endocostaea) s t a n i s l a u s e n s i s ( A n d e r s o n ) . 
G e o l . Soc. Am. Mem. 71, p. 105", p l . 7k-1 f i g s . 3-6. 

T h i s s p e c i e s does not appear t o have been r e c o r d e d 

p r e v i o u s l y f o r t h e Nanaimo s e r i e s . 

Anderson's d e s c r i p t i o n i s as f o l l o w s : 

" S h e l l o f medium s i z e , subovate as viewed l a t e r a l l y , 
s l i g h t l y compressed b e h i n d , somewhat i n f l a t e d b e f o r e , 
e s p e c i a l l y i n umbonal r e g i o n , c o n c e n t r i c a l l y c o s t a t e , 
r i b s narrow and r i d g e - l i k e , s e p a r a t e d by r a t h e r b r o a d 
c o n c e n t r i c i n t e r - s p a c e s , w h i c h become b r o a d e r w i t h 
growth o f s h e l l , e s p e c i a l l y n e a r i t s b a s a l b o r d e r . . . 
These specimens were found i n t h e upper p a r t o f t h e 
Moreno f o r m a t i o n and t h e r e f o r e are o f M a a s t r i c h t ! a n 
(and Danian?) age." 

Dimensions o f hypotype K 58-1+-1+: l e f t v a l v e : 

( i n c o m p l e t e ) l e n g t h 85 mm.; h e i g h t 50 mm.; t h i c k n e s s 25 mm. 

R i g h t v a l v e ( i n c o m p l e t e ) : l e n g t h 80 mm.; h e i g h t 50 mm. 

These two v a l v e s were t o u c h i n g one a n other i n a 

s i n g l e n o d u l e . Whether t h e y b e l o n g t o t h e same organi s m o r 

whether a l e f t and r i g h t v a l v e were c o i n c i d e n t a l l y p r e s e r v e d 

t o g e t h e r cannot be d e t e r m i n e d . The s h e l l s were not t o u c h i n g 

i n a l i f e - l i k e p o s i t i o n . 

Dimensions o f hypotype K 58-3-11: i n c o m p l e t e r i g h t 

v a l v e : l e n g t h 75 mm.; h e i g h t $0 mm. 

O ccurrence: 

Hypotype: 
L o c a l i t i e s 2 and 3 . 

K 58-2-1+. 

K 5 8 - 3 - H , K 58-3-6. 



Order TELEODESMACEA 

S u p e r f a m i l y . . VANERACEA 

F a m i l y . . . . YENERIDAE 

Genus: F l a v e n t i a (Jukes-Brown) 

Type S p e c i e s : C l e m e n t i a ( F l a v e n t i a ) o v a l i s (Sowerby) 

FLAVENTIA h o r n b y e n s i s (Gabb) 

1 8 7 9 C y p r i m e r i a l e n s (Gabb) ( W h i t e a v e s ) . M e s o z o i c F o s s i l s , 
v o l . 1 , p t . 2, p. 1^2, p l . 1 7 , f i g . 1 5 . 

I889 C y p r i m e r i a l e n s (Gabb) ( W h i t e ) . U. S. G e o l . Surv. B u l l . 
5 l , p. I4.2. 

I895 C y p r i m e r i a l e n s (Gabb) ( W h i t e a v e s ) . T r a n s . Roy. Soc. 
Canada, v o l . 1 , s e c . IJ., p. 126. 

1 9 0 3 C y p r i m e r i a l e n s (Gabb) ( W h i t e a v e s ) . M e s o z o i c F o s s i l s , 
v o l . 1 , p t . 5*, P. 3 7 9 . 

1 9 3 0 F l a v e n t i a ? l e n s (Whiteaves) ( S t e w a r t ) . Acad. Nat. S c i . 
P h i l a d e l p h i a , S p e c i a l Pub. no. 3 , P. 2i|7, 2l+8. 

1 9 3 7 F l a v e n t i a l e n s (Gabb) (Popenoe). J o u r . G e o l . , v o l . 1 1 , 
no. 5, p. 3 9 3 , P l . k-8, f i g . 4 . 

1 9 5 8 F l a v e n t i a h o r n b y e n s i s (Gabb) ( A n d e r s o n ) . G e o l . Soc. Am. 
Mem. 7 1 , p. 1 3 4 . 

These s h e l l s were e x t r e m e l y f r a g i l e and t h e w r i t e r 

succeeded i n c o l l e c t i n g o n l y one complete r i g h t v a l v e . 

Whiteaves d e s c r i b e s them: 

" S h e l l compressed, convex, m o d e r a t e l y i n f l a t e d , o v a t e l y 
c i r c u l a r i n m a r g i n a l o u t l i n e and n e a r l y as h i g h as l o n g ; 
p o s t e r i o r s i d e a l i t t l e l o n g e r , and i n some specimens 
r a t h e r more, n a r r o w l y rounded t h a n t h e a n t e r i o r ; b a s a l 
m a r g i n b r o a d l y convex; s u p e r i o r b o r d e r d e s c e n d i n g r a p i d l y 
and o b l i q u e l y i n f r o n t o f t h e beaks, g e n t l y convex and 
s l i g h t l y prominent i m m e d i a t e l y b e h i n d them, thence 
c u r v i n g g r a d u a l l y downward t o the p o s t e r i o r end, beaks 
p l a c e d a l i t t l e i n advance o f the raidlength, s m a l l , 



d e p r e s s e d , a p p r e s s e d and c u r v e d f o r w a r d . No d e f i n i t e 
nor d i s t i n c t l y margined l u n u l e , and a p p a r e n t l y no 
w e l l d e f i n e d e s c u t c h e o n . " 

S h e l l ornamented x ^ i t h numerous crowded c o n c e n t r i c 

s t r i a e as w e l l as s e v e r a l c o a r s e r grooves p a r a l l e l i n g t h e growth 

l i n e . 

c o l l e c t e d specimen from Hornby. What was t h e r e f i t t e d Popenoe's 

d e s c r i p t i o n and f i g u r e . 

" Right a n t e r i o r and median c a r d i n a l s s et c l o s e t o g e t h e r , 
d i v e r g i n g v e n t r a l l y , d i r e c t e d o b l i q u e l y a n t e r i o r l y ; 
r i g h t p o s t e r i o r c a r d i n a l s l o n g , heavy, d e e p l y b i f i d , 
the a n t e r i o r element b e i n g s h o r t . " 

The h i n g e l i n e was o n l y p a r t i a l l y p r e s e r v e d on the 

Dimensions: l e n g t h 19 mm.; h e i g h t 15" mm.; t h i c k n e s s 

5 mm. 

Occurrence: L o c a l i t y 6 . 

Hypotype: K 5 8 - 6 - 2 1 . 

S u p e r f a m i l y . MAOTRACEA 

F a m i l y MACTRIDAE 

Genus: Cymbophora (Gabb) 

Type S p e c i e s : M a c t r a a s b u r n e r i i (Gabb) 

CYMBOPHORA c f . C. s c h u c h e r t i (Stephenson) 

P l a t e 1 1 , f i g . 8 
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" S h e l l l a r g e , t h i c k w a l l e d , s u b t r i g o n a l i n o u t l i n e , 
i n f l a t e d , i n e q u i l a t e r a l , e q u i v a l v e . Beaks o f moderate 
prominence, s t r o n g l y i n - c u r v e d . Antero and p o s t e r o 
d o r s a l s l o p e s s t e e p , making wide obtuse a n g l e s w i t h the 
main s u r f a c e . L u n u l e wide and l o n g , t a k i n g up n e a r l y 
a l l t h e a r e a o f t h e a n t e r o d o r s a l s l o p e , c i r c u m s c r i b e d 
by a w e a k l y i m p r e s s e d l i n e and r i s i n g g e n t l y a l o n g t h e 
m a r g i n a l c o n t a c t t o form a low k e e l . " 

The o n l y o r n a m e n t a t i o n on t h e s h e l l c o n s i s t s o f f i n e 

crowded growth l i n e s . I n t e r i o r not u n c o v e r e d . 

Occurrence: L o c a l i t y 3 . 

Hypotype: K 58-3-12. 

S u p e r f a m i l y . . . MYACEA 

F a m i l y . . . . . . CORBULIDAE 

Genus: C o r b u l a (Lamarck) 

Type S p e c i e s : C o r b u l a s u l c a t a (Lamarck) 

" S h e l l o v a t e , v e r y i n e q u i v a l v e , c l o s e rounded i n f r o n t , 
c o n t r a c t e d b e h i n d , umbos prominent; r i g h t v a l v e convex, 
t h e l a r g e r w i t h a s t r o n g c a r d i n a l t o o t h ; p a l l i a l l i n e 
s l i g h t l y s i n u o u s p o s t e r i o r l y , marine t o f r e s h w a t e r . " 

-- Shimer and Shrock. 

CORBULA sp. un d e t . 

About h a l f a dozen n a t u r a l i n t e r n a l c a s t s o f t h i s 

genus were f o u n d . On some fragments o f t h e o r i g i n a l s h e l l s t i l l 

e x i s t . P o s s i b l y as d i f f e r e n c e s o f o r n a m e n t a t i o n o c c u r , more 

t h a n one s p e c i e s was c o l l e c t e d . 

One specimen ornamented by f i v e . c r o w d e d c o n c e n t r i c 

growth l i n e s c l o s e l y r e sembles C. h o r n i i (Gabb) as shown by 

S t e w a r t . Another resembles C. p r i m o r s a (Gabb). 



S h e l l s s m a l l t o medium, t h i c k - w a l l e d , i n f l a t e d , 

i n e q u i l a t e r a l . Beaks p r o m i n e n t , i n - c u r v e d , s i t u a t e d i n some 

about o n e - t h i r d t h e l e n g t h o f the s h e l l from t h e a n t e r i o r 

e x t r e m i t y , i n o t h e r s almost c e n t r a l l y . The umbonal r i d g e i s 

o b t u s e l y s u b a n g u l a r i n c r o s s - s e c t i o n . The m a r g i n a l o u t l i n e 

v a r i e s c o n s i d e r a b l y b e i n g s u b - t r i a g o n a l i n some, o v a l i n o t h e r s 

S u r f a c e s marked g e n e r a l l y by f i v e c o n c e n t r i c growth 

l i n e s . I n some r a d i a l s t r i a t i o n s a r e a p p a r e n t . Hinge and 

i n t e r n a l f e a t u r e s not u n c o v e r e d . 

Dimensions: maximum l e n g t h , w i d t h and c o n v e x i t y : 

18 mm., 13 mm., and mm. r e s p e c t i v e l y . 

Occurrence: L o c a l i t i e s 6 and 7 . 

Hypotype: K 5 8 - 6 - 1 0 . 

C l a s s CEPHALOPODA 

Order AMMONOIDEA 

Suborder . . . EXTRA SIPHONATA 

F a m i l y . . . . DESMOCERATIDAE 

Genus: J o a q u i n i t e s (Anderson) 

Anderson has proposed t h e genus name J o a q u i n i t e s f o r 

a s m a l l group o f ammonites found i n the upper p a r t o f the 

Panoche f o r m a t i o n on the w e s t e r n b o r d e r o f t h e San J o a q u i n 

V a l l e y . He mentions t h a t two s p e c i e s have been r e c o g n i z e d . 

O n l y one o f t h e s e , J . f a s c i c o s t a t u m , was s u f f i c i e n t l y w e l l 

p r e s e r v e d f o r d i a g n o s t i c u s e . The s u t u r e l i n e , a l t h o u g h 



PLATE 11 

Paee 

Inoceramus sp. B 
K 5 8 - 3 - 1 0 62 

Inoceramus sp. C 
K 58- 2 -6 6 3 

Inoceramus (Endocostea) 
s t a n i s l a u s e n s i s ( A n d e r s o n ) . 
Note t h e d e p r e s s i o n w h i c h extends 
from b e h i n d t h e beak o b l i q u e l y 
downward t o t h e p o s t e r i o r m a r g i n . 
K 5 8 - 2 - 4 6I4, 

Inoceramus (Endocostea) 
s t a n i s l a u s e n s i s (Anderson) 
K 5 8 - 3 - 6 64 

Inoceramus (Endocostea) 
s t a n i s l a u s e n s i s ( A n d e r s o n ) . 
L e f t v a l v e . N a t u r a l s i z e shox-m. 
K 58 -3 -11 61j, 

Inoceramus (Endocostea) 
s t a n i s l a u s e n s i s (Anderson) 
K 5 8 - 2 - 4 64 

Cymbophora sp. u n d e t . 
C o n s i s t s o f a fragment o f the 
r i g h t v a l v e m a g n i f i e d one and a 
h a l f t i m e s . 
K 5 8 - 3 - 1 2 66 





imperfectly exposed, i s desmoceratid; he unfortunately does 

not i l l u s t r a t e i t . 

JOAQUINITES cf. fascicostatum (Anderson) 

Plate 12, f i g s . 1, l a , l b , 2, 3 

1958 Joaquinites fascicostatum (Anderson). Geol. Soc. Am. 
Mem. 71, p. 219 , p l . 9 , f i g s . 3 , 3 a , Ij.. 

He describes the Maastrichtian species as: 

"Shell of medium size, d i s c o i d a l or somewhat l e n t i c u l a r 
i n section, of desmoceratid aspect, having a moderately 
broad and deep umbilicus, neatly rounded on shoulder; 
sides but l i t t l e i n f l a t e d , sloping gently to periphery 
which i s s l i g h t l y flattened on ventral zone; sides of 
whorl marked by rather fine sinuous costal threads 
ar i s i n g on small bullae on umbilical border, forming 
bundles of four or more, some of which subdivide near 
the middle of the side into minor groups, but tend to 
disappear before reaching ventral border; suture l i n e 
showing only strong l a t e r a l lobe and elevated saddles 
deeply cut by minor elements." 

Dimensions of Hornby Island specimens: hypotype 

K 5 8 - 5 - 1 9 ^ greater diameter 165 mm.; width of umbilicus 38 mm 

height of whorl 71 mm.; breadth of whorl Lj.8 mm. 

Hypotype K 5 8 - 5 - 2 0 : greater diameter 190 mm. (est.) 

width of umbilicus 36 mm.; height of whorl 91 mm.; breadth of 

whorl 60 mm. 

Hypotype K 58-1+-20: greater diameter 230 mm.; width 

of umbilicus I4.6 mm.; height of whorl 110 mm.; breadth of whorl 

not a v a i l a b l e . 

Whether these specimens are i d e n t i c a l with Anderson' 

w i l l depend on further c o l l e c t i o n s i n the type l o c a l i t y . 



P L A T E 12 

Page 

J o a q u i n i t e s f a s c i c o s t a t u m 
(Anderson) 
S u t u r e p a t t e r n and e x t e r n a l 
o rnament at'ion. 
K 58-5-19 69 

J o a q u i n i t e s f a s c i c o s t a t u m 
(Anderson) 
K 58-5-20 69 

J o a q u i n i t e s f a s c i c o s t a t u m 
(Anderson) 
K 58-4-20 69 

P a c h y d i s c u s o o t a c o d e n s i s 
( S t o l i x z k a ) 
Note p a t t e r n . N a t u r a l s i z e shown. 
K 58-3-26 70 



P T - A T E . \-L 



70 

Anderson's d e s c r i p t i o n i s based on a s m a l l i m p e r f e c t specimen 

w i t h a g r e a t e r d i a m e t e r o f o n l y 58 mm. M o r p h o l o g i c a l l y t h e y 

are v e r y s i m i l a r , but t h e g r e a t e r s i z e o f t h e Hornby I s l a n d 

specimens may i n d i c a t e a d i f f e r e n t s p e c i e s . 

Occurrence: L o c a l i t i e s l r , 5 . 

Hypotype: K 5 8 - 4 - 2 0 

K 5 8 - 5 - 1 9 

K 58 - 5 - 2 0 . 

Genus: P a c h y d i s c u s ( Z i t t e l ) 

Type S p e c i e s : Ammonites n e u b e r g i c u s ( v o n H a u e r ) 

"Compressed to m o d e r a t e l y s t o u t s h e l l , w i t h r e l a t i v e l y 
s m a l l u m b i l i c u s , g e n t l y rounded u m b i l i c a l s h o u l d e r , 
rounded e x t e r n a l m a r g i n ; s u r f a c e c o s t a t e , no v e n t r a l 
nodes; c o s t a e g e n e r a l l y f l e x u o u s , i n c l u d i n g b o t h 
u m b i l i c a l and I n t e r c a l a t e d c o s t a e ; l a t e s t a g e s m o s t l y 
smooth. S u t u r e much d i s s e c t e d , crowded, w i t h l o n g 
s l e n d e r elements; f i r s t l a t e r a l l o b e t h e l o n g e s t , 
t o p s o f s a d d l e s i n n e a r l y s t r a i g h t l i n e s . " 

— R e e s i d e 1 9 4 7 . 

PACHYDISCUS o o t a c o d e n s i s ( S t o l i c z k a ) 

P l a t e 1 2 , f i g . 4 ; p l . 1 3 , f i g s . 1, l a , 2 , 2 a 

1862 Ammonites c o l l i g a t u s ( B i n k h o r s t ) . Mon. des Gasteropodes 
e t des Cephalopodes du Limbourg, p a r s I I , p. 2 5 , non 
idem Hoeninghaus. 

1865 Ammonites o o t a c o d e n s i s ( S t o l i c z k a ) . C r e t . Rocks o f S. 
I n d i a , P a l . I n d i c a , v o l . 1 , p. 1 0 9 , p l . L I V , f i g s . 3 , 4> 
p l . L V I . 

1894 P a c h y d i s c u s o t a c o d e n s i s ( S t o l i c z k a ) (Kossmat, J a h r b ) . 
K. K. C-eol. R e i c h Wien, v o l . ijl}., p. ij . 7 2 . 

1895 P a c h y d i s c u s o t a c o d e n s i s ( S t o l i c z k a ) ( W h i t e a v e s ) . T r a n s . 
Roy. S o c , Canada, 2nd s e r . , v o l . 1 , s e c . 4> P. 1 3 1 . 

1903 P a c h y d i s c u s o t a c o d e n s i s ( S t o l i c z k a ) ( W h i t e a v e s ) . M e s o z o i c 
F o s s i l s , v o l . 1, p t . 5 J P. 3 4 0 , p l . 4 ° , f i g . 1 . 
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1922 P a r a p a c h y d i s c u s a f f . o o t a c o d e n s i s ( S t o l i c z k a ) ( S p a t h ) . 
T r a n s . Roy. Soc. S. A f r i c a , v o l . 10, p t . 8, p. 132, 
p l . v i i , f i g . 6. 

1935 P a r a p a c h y d i s c u s o o t a c o d e n s i s ( S t o l i c z k a ) (Anderson and 
Hanna). P r o c . C a l i f . Acad. S c i . , J+tb. s e r . , v o l . 23, 
no. 1, p. 20, p l . 6, f i g s . 1 and 2. 

1952 P a c h y d i s c u s o o t a c o d e n s i s ( S t o l i c z k a ) ( U s h e r ) . G-eol. 
Surv. Can., B a l l . 21, p. 8.5, p l . 17, 18, 19 and 20. 

1958 P a r a p a c h y d i s c u s o o t a c o d e n s i s ( S t o l i c z k a ) ( A n d e r s o n ) . 
G e o l . Soc. Am. Mem. 71, p . 229. 

S h e l l smooth and rounded i n y o u t h , becoming d i s c o i d a l 

and c o s t a t e w i t h age; w h o r l s i n c r e a s e r a p i d l y i n s i z e , h i g h e r 

t h a n w i d e , convex, w i t h an i n v o l u t i o n o f about t w o - t h i r d s ; 

u m b i l i c u s deep, s t e p l i k e , smooth, l e s s t h a n o n e - f o u r t h d i a m e t e r 

o f s h e l l ; u m b i l i c a l w a l l s t e e p , rounded, o v e r h a n g i n g ; u m b i l i c a l 

s h o u l d e r smooth, rounded; f l a n k s f l a t t e n e d , s l i g h t l y convex; 

v e n t e r b r o a d l y rounded. 

Ornamentation c o n s i s t s o f r i b s and s t r i a e . The former 

do not appear u n t i l t h e a d o l e s c e n t stage and d i s a p p e a r almost 

c o m p l e t e l y i n t h e g e r o n t i c s t a g e . They are r e s t r i c t e d t o the 

v e n t e r and v e n t r o - l a t e r a l s i d e s where t h e y are bent f o r w a r d . 

The s t r i a e c o n t i n u e , almost t o t h e u m b i l i c u s . The o r i g i n a l 

s h e l l m a t e r i a l i s c o v e r e d w i t h f i n e p u s t u l e s . 

S u t u r e l i n e was w e l l p r e s e r v e d . E x t e r n a l l o b e i s 

b r o a d stemmed w i t h two p r i n c i p a l l o b u l e s on each s i d e o f t h e 

s i p h o n ; t h e s m a l l b r o a d s i p h o n a l saddle has l o b a t e a n t e r i o r 

c o r n e r s . F i r s t l a t e r a l l o b e b r o a d , t r i f i d , deeper t h a n e x t e r n a l 

l o b e ; f i r s t a u x i l i a r y l o b e on u m b i l i c a l s h o u l d e r ; r e m a i n i n g 

l o b e s d e c r e a s e r a p i d l y i n s i z e t o u m b i l i c a l s u t u r e . F i r s t 
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l a t e r a l s a d d l e , b r o a d , much l a r g e r t h a n second l a t e r a l s a d d l e ; 

r e m a i n i n g s a d d l e s decrease g r a d u a l l y i n s i z e towards u m b i l i c u s . 

Dimensions o f hypotype K 58-4 -17: g r e a t e r d i a m e t e r 

160 mm.; w i d t h o f u m b i l i c u s 33 mm.; h e i g h t o f w h o r l 78 mm.; 

b r e a d t h o f w h o r l ( e s t . ) 70 mm. 

Occurrence: L o c a l i t i e s 2 , 3 and 4 . 

Hypotype: K 58 -2 -16 K 58 -3 -16 

K 58-4-17 K 58-3-H4-

K 58-3-26 

PACHYDISCTJS s u c i a e n s i s (Meek) 

P l a t e 1 3 , f i g s . 3 , k-l Pl« 14, f i g s . 1 , l a 

l 8 6 l Ammonites complexus v a r . s u c i a e n s i s (Meek). P r o c . Acad. 
Nat. S c i . , P h i l a d e l p h i a , v o l . 1 3 , p. 317 . 

I876 Ammonites complexus v a r . s u c i a e n s i s (Meek). B u l l . U. S. 
G e o l . & Geog. Surv. T e r r . , v o l . 2 , no. 4 , p. 369 , p l . 5 , 
f i g . 2 . 

1879 Ammonites complexus v a r . s u c i a e n s i s (Meek) ( W h i t e a v e s ) . 
M e s o z o i c F o s s i l s , v o l . 1 , p t . 2 , p. 1 0 6 . 

1898 P a c h y d i s c u s s u c i a e n s i s (Meek) (Kossmat). 

1903 P a c h y d i s c u s s u c i a e n s i s (Meek) ( W h i t e a v e s ) . M e s o z o i c 
F o s s i l s , v o l . 1 , p t . 5 , P. 3kk-» 

1921 Canadoceras s u c i a e n s i s (Meek) ( S p a t h ) . T r a n s . Roy. Soc. 
S. A f r i c a , v o l . X I 2 , p t . 3 , p. 1 2 5 . 

1952 P a c h y d i s c u s s u c i a e n s i s (Meek) ( U s h e r ) . G e o l . Surv. 
Canada, B u l l . 2 1 , p. 68, p l . 9 , f i g s . 1 - 1 1 ; p l . 1 0 , 
f i g s . 1 - 3 ; p l . 3 1 , f i g s . 2 - 3 . 

1958 E u p a c h y d i s c u s ? s u c i a e n s i s (Meek) ( A n d e r s o n ) . G e o l . Soc. 
Am. Mem. 7 1 , p. 2 2 3 . 
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S h e l l smooth, round and I n f l a t e d i n y o u t h becoming 

d i s c o i d a l and c o s t a t e w i t h age. Whorls h i g h e r t h a n wide i n 

o l d e r specimens w i t h g r e a t e s t w i d t h j u s t above the u m b i l i c a l 

s h o u l d e r . P l a n k s somewhat f l a t t e n e d , s l i g h t l y convex, meeting 

u m b i l i c a l w a l l a t a s h a r p l y rounded c u r v e . Venter b r o a d , rounded 

and convex. U m b i l i c u s about o n e - q u a r t e r o f t o t a l d i a m e t e r , 

c o n c e a l i n g t w o - t h i r d s o f a l l i n n e r w h o r l s ; u m b i l i c a l w a l l a lmost 

v e r t i c a l . 

S h e l l ornamented by about e l e v e n major c o s t a e w h i c h 

o r i g i n a t e j u s t o v e r the edge o f t h e u m b i l i c u s from r a i s e d s h a r p 

r a d i a l l y e l o n g a t e d b u l l a e . Costae s t r o n g e s t n e a r u m b i l i c u s 

and a c r o s s v e n t e r , d e c r e a s i n g I n h e i g h t and w i d t h t o w a r d mid-

f l a n k . Between t h e major o r p r i m a r y c o s t a e t h e r e are secondary 

r i b s w h i c h extend' from the v e n t e r over h a l f t o t h r e e - q u a r t e r s 

o f t h e f l a n k s . One o r two minor r i b s o c c u r between the major 

r i b s . On t h e v e n t e r p r i m a r y and secondary r i b s a re 

i n d i s t i n g u i s h a b l e . I n o l d specimens t h e s e c o n d a r i e s become o f 

eq u a l s t r e n g t h as t h e p r i m a r i e s and e x t e n d down t o t h e u m b i l i c u s . 

On t h e g e r o n t i c examples t h e r i b s become almost o b s o l e t e . I n 

a d d i t i o n t o the r i b s , f i n e crowded r a d i a t i n g l i n e s c o v e r a l l of 

the o u t e r s h e l l . Very f i n e p u s t u l e s were p r e s e r v e d on. one 

specimen. I t i s u n c e r t a i n whether t h e l a t t e r are p e c u l i a r t o 

the i n d i v i d u a l o r common t o a l l . 

The s u t u r e p a t t e r n i s e x c e l l e n t l y p r e s e r v e d . E x t e r n a l 

l o b e not as d e e p l y cut as t h e f i r s t l a t e r a l l o b e . The former 

c o n s i s t s o f two b i f i d branches one on each s i d e o f the s i p h o n . 



F i r s t l a t e r a l l o b e t r i f i d ; second l a t e r a l l o b e s m a l l e r 

r e p r o d u c t i o n o f t h e f i r s t ; f i r s t a u x i l i a r y l o b e b i f i d and 

s i t u a t e d on u m b i l i c a l s h o u l d e r . F i r s t l a t e r a l s a d d l e narrow, 

b i f i d , o u t e r b r a n c h l a r g e r ; second l a t e r a l s a d d l e much s m a l l e r 

t h a n f i r s t , b i f i d , i n n e r b r a n c h l a r g e r . Remaining l o b e s and 

s a d d l e s s i m i l a r t o f i r s t , r a p i d l y d e c r e a s i n g i n s i z e p a s s i n g 

o b l i q u e l y backward i n t o t h e u m b i l i c u s . 

Occurrence: L o c a l i t i e s 2 and 3 . 

Hypotype: K 5 8 - 2 - 9 K 5 8 - 2 - 1 0 K 58 -2 -11 

K 5 8 - 2 - 1 2 K 5 8 - 2 - 1 3 K 58 -3 -17 

K 58 -3 -19 K 5 8 - 3 - 2 0 K 5 8 - 3 - 2 3 

PACHYDISCUS s p . A 

P l a t e l i t , f i g s . 2 , 2a 

S h e l l d i s c o i d a l , c o s t a t e , about t w o - t h i r d s i n v o l u t e ; 

w h o r l s rounded, h i g h e r t h a n wide i n o l d e r specimens, w i t h 

g r e a t e s t w i d t h j u s t above t h e u m b i l i c a l s h o u l d e r . F l a n k s 

f l a t t e n e d , m e e t i n g u m b i l i c a l w a l l a t a r a t h e r sharp but w e l l 

rounded d o r s o - l a t e r a l a n g l e . V e n t e r b r o a d l y rounded. U m b i l i c u s 

b r o a d , deep; u m b i l i c a l w a l l s h o r t . A p e r t u r e s q u a r e l y o v a t e , 

about t w o - t h i r d s emarginate by p r e c e d i n g w h o r l . 

About 35 s h a r p , w e l l d e f i n e d c o s t a e c r o s s t h e f l a n k s 

and v e n t e r . The major c o s t a e a r i s e at t h e u m b i l i c a l ' s h o u l d e r . 

From two t o f o u r minor c o s t a e o c c u r between the major ones. 

The former a r i s e between t h e u m b i l i c a l s h o u l d e r and m i d - f l a n k . 



PIATE 13 

Page 

P i g . 1, l a P a c h y d i s c u s o o t a c o d e n s i s 
( S t o l i c z k a ) 
K 5 8 - 3 - 1 4 70 

P i g . 2 P a c h y d i s c u s o o t a c o d e n s i s 
( S t o l i c z k a ) 
K 5 8 - 4 - 1 7 70 

F i g . 2a I n t e r n a l w h o r l o f K 58-4-17 70 

P i g . 3 P a c h y d i s c u s s u c i a e n s i s (Meek) 
K 5 8 - 3 - 1 9 72 

F i g . 4 P a c h y d i s c u s s u c i a e n s i s (Meek) 
Note smooth i n n e r w h o r l . 
K 5 8 - 2 - 1 2 72 





The c o s t a e are r a t h e r s i n u o u s , d e s c r i b i n g a f o r w a r d a r c u i t y on 

the d o r s o - l a t e r a l f l a n k s and a backward a r c u i t y on t h e v e n t r o 

l a t e r a l f l a n k s . On t h e v e n t e r t h e y a g a i n d i s p l a y a s l i g h t 

f o r w a r d a r c u i t y . W i t h age the minor c o s t a e become fewer b u t 

e q u a l i n s t r e n g t h t o the major ones; t h e n b o t h l o s e t h e i r 

sharpness and appear as u n d u l a t i o n s s e p a r a t e d by concave grooves 

o f e q u a l w i d t h . 

E x t e r n a l l o b e b r o a d , b i f i d , l a n c e o l a t e ; f i r s t l a t e r a l 

l o b e deeper t h a n e x t e r n a l l o b e , t r i f i d , w i t h a s t r o n g stem; 

second l a t e r a l l o b e l i k e t h e f i r s t o n l y s m a l l e r . F i r s t a u x i l i a r y 

l o b e u n e q u a l l y t r i f i d ; r e m a i n i n g a u x i l i a r y l o b e s d e c r e a s e r a p i d l y 

i n s i z e as t h e y r e c e d e backward i n t o t h e u m b i l i c u s . F i r s t 

l a t e r a l s a d d l e narrow, b i f i d , o u t e r b r a n c h l a r g e r t h a n i n n e r ; 

second l a t e r a l s m a l l e r t h a n f i r s t , b i f i d , i n n e r b r a n c h l a r g e r ; 

f i r s t a u x i l i a r y s a d d l e l i k e second but s m a l l e r . 

D i m ensions: g r e a t e r d i a m e t e r 73 mm.; w i d t h o f 

u m b i l i c u s 20 mm.; h e i g h t o f w h o r l 29 mm.; b r e a d t h o f w h o r l 23 mm. 

Occurrence: L o c a l i t y It. 

Hypotype: K 58-/+-1$. 

PACHYDISCUS sp. B 

P l a t e 1/+, f i g s . 3 and i+; p l . 2 0 , f i g . 1+ 

S h e l l d i s c o i d a l , somewhat compressed, c o s t a t e i n y o u t h 

becoming smooth w i t h age; w h o r l s t w o - t h i r d s i n v o l u t e , h i g h , 

narrow, t h i c k e s t a t u m b i l i c a l s h o u l d e r ; f l a n k s f l a t t e n e d , v e r y 



s l i g h t l y convex, c o n v e r g i n g g r a d u a l l y t o t h e narrow, b r o a d l y 

rounded v e n t e r ; u m b i l i c u s deep w i t h s h a r p l y rounded s h o u l d e r s 

and s t e e p w a l l s , o n e - f o u r t h o f t o t a l s h e l l d i a m e t e r . W i t h i n 

t h e u m b i l i c u s o n e - t h i r d o f a l l t h e w h o r l s are exposed f o r m i n g 

a s t e p l i k e arrangement. These specimens c l o s e l y resemble 

J o a q u i n i t e s c f . f a s c i c o s t a t u m except f o r t h e i r w i d e r u m b i l i c u s . 

S h e l l ornamented by numerous f i n e , f l e x u o u s s t r i a t i o n s . 

On t h e d o r s o - l a t e r a l f l a n k s and on t h e v e n t e r t h e s t r i a t i o n s 

c u rve f o r w a r d . -They curve backward at m i d - f l a n k . The c o s t a e 

on t h e i n n e r w h o r l s c l o s e l y resemble t h o s e o f P. o o t a c o d e n s i s . 

The d e e p l y cut and r a m i f i e d s u t u r e i s w e l l p r e s e r v e d 

on one o f t h e two specimens c o l l e c t e d ; i t i s almost i d e n t i c a l 

w i t h the s u t u r e o f J . c f . f a s c i c o s t a t u m . E x t e r n a l l o b e b r o a d 

w i t h two b i f u r c a t e d t e r m i n a l branches almost equal i n l e n g t h 

t o t h e f i r s t l a t e r a l l o b e , w h i c h i s as deep as t h e e x t e r n a l l o b e 

and u n e q u a l l y t r i f i d . C e n t r a l l o b u l e t r i f i d , two l a t e r a l 

l o b u l e s u n e q u a l l y b i f i d . Second l a t e r a l l o b e v e r y s i m i l a r t o 

f i r s t , o n l y s h o r t e r . F i r s t a u x i l i a r y l o b e s i t u a t e d on u m b i l i c a l 

s h o u l d e r , u n e q u a l l y b i f i d , s m a l l e r t h a n second l a t e r a l l o b e . 

Remaining l o b e s are s l a n t e d , d e c r e a s i n g v e r y l i t t l e i n l e n g t h t o 

u m b i l i c a l s u t u r e . F i r s t l a t e r a l s a d d l e s t r a i g h t , u n e q u a l l y 

b i f i d , o u t e r b r a n c h l a r g e r , each b r a n c h a g a i n b i f i d ; second 

l a t e r a l s a d d l e n a rrower and s h o r t e r , n e a r l y e q u a l l y b i f i d , 

i n n e r b r a n c h l a r g e r ; f i r s t a u x i l i a r y s a d d l e u n e q u a l l y b i f i d , 

s h o r t e r t h a n second l a t e r a l s a d d l e . Remaining s a d d l e s s h o r t 

and o b l i q u e . 



77 

Dimensions: hypotype K 5 8 - 4 - 1 2 : greater diameter 
185 mm.; width of u m b i l i c u s ij.6 mm.; height of whorl 8 l mm.; 
breadth of whorl 62 ram. Hypotype K 5 8 - 5 - 2 4 : g r e a t e r diameter 
112 mm.; width of umbilicus 26 mm.; height of whorl 51 mm.; 
breadth of whorl I4 .0 mm. 

Occurrence: L o c a l i t i e s Ij. and 5 . 

Hypotype: K 5 8 - 4 - 1 2 

K 5 8 - 5 - 2 4 . 

PACHYDISCUS species G 
P l a t e 1 5 , f i g s . 1 , l a 

S h e l l d i s c o i d a l , c o s t a t e , i n c r e a s i n g r a p i d l y i n s i z e , 
i n v o l u t i o n not exposed, whorls higher than wide, s l i g h t l y 
convex, greatest w i d t h between u m b i l i c a l w a l l and mid-flank, 
umbilicus small and deep, about o n e - f i f t h of t o t a l s h e l l diameter. 
U m b i l i c a l shoulder narrowly rounded; u m b i l i c a l w a l l s steep and 
apparently q u i t e smooth. 

Ornamented by numerous shallow rounded costae, major 
a l t e r n a t i n g w i t h s e v e r a l minor ones. These cross from the 
umbilicus to the venter i n a s t r a i g h t l i n e and are separated 
by shallow concave grooves about twice the width of the costae. 
F i n e r s t r i a e l i e between, p a r a l l e l i n g the costae. V e n t r a l 
r e g i o n worn o f f . 

Suture l i n e s complex but c h a r a c t e r i s t i c . E x t e r n a l 
lobe as h i g h or higher than f i r s t l a t e r a l lobe; the l a t t e r i s 



PLATE 111. 

Page 

P i g . 1 P a c h y d i s c u s s u c i a e n s i s (Meek) 
K 58-2-13 72 

P i g . l a P a c h y d i s c u s s u c i a e n s i s (Meek) 
I n n e r v r t i o r l 
M a g n i f i e d o f specimen K 58-4-3 
K 58-2-13 72 

P i g s . 2, 2a P a c h y d i s c u s s p. A 
Note d i s t i n c t s u t u r e p a t t e r n 
and o r n a m e n t a t i o n . 
K 58-4-15 • 74 

P i g . 3 P a c h y d i s c u s sp. B 
K 58-5-24 75 

P i g . 4 P a c h y d i s c u s 
K 58-4-12 

sp. B 
75 





broadstemmed and u n e q u a l l y t r i f i d . F i r s t l a t e r a l s a d d l e l a r g e s t , 

b i f i d , e x t e r n a l b r a n c h most d e v e l o p e d . Second l a t e r a l s a d d l e 

as f i r s t , i n n e r b r a n c h more de v e l o p e d . Remaining a u x i l i a r y 

l o b e s and s a d d l e s not exposed. 

Dimensions: d i a m e t e r ( e s t . ) 250 mm.; w i d t h o f 

•umbilicus 50 mm.; h e i g h t o f w h o r l 120 mm.; b r e a d t h o f w h o r l 

not a v a i l a b l e . 

O c c u r r e n c e : L o c a l i t y 5 . 

Hypotype: K 58- 5 - 2 5 . 

PACHYDISCUS ( ? ) sp. D 

P l a t e 1 5 , f i g . 2 

S h e l l o f d e s m o c e r a t i d a s p e c t , d i s c o i d a l , smooth, 

about t w o - t h i r d s i n v o l u t e ; w h o r l s much h i g h e r t h a n w i d e , w i t h 

g r e a t e s t w i d t h on d o r s o - l a t e r a l f l a n k s . F l a n k s f l a t t e n e d , 

s l i g h t l y convex, m e e t i n g u m b i l i c a l w a l l a t an 8 5 ° - 9 5 ° a n g l e . 

V e n t r o l a t e r a l angle more sm o o t h l y rounded. U m b i l i c u s b r o a d b u t 

deep, e q u a l t o o n e - q u a r t e r o f s h e l l d i a m e t e r ; u m b i l i c a l w a l l 

s t e e p , smooth. A p e r t u r e narrow, about t w o - t h i r d s emarginate by 

p r e c e d i n g w h o r l . 

No o r n a m e n t a t i o n e x i s t s on t h e t h i c k s h e l l m a t e r i a l 

except f o r v e r y f a i n t u n d u l a t i o n s . S u t u r e p a t t e r n not exposed. 

Dimensions: hypotype K 5 8 - 4 - 2 1 : ( e s t . ) g r e a t e r 

d i a m e t e r 350 ram.; w i d t h o f u m b i l i c u s 89 mm.; h e i g h t o f w h o r l 

llj - 0 mm.; b r e a d t h o f whor l n ot a v a i l a b l e . 
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Hypotype K 5 8 - 5 - 2 6 : ( e s t . ) greater diameter 230 mm.; 
width of -umbilicus 6 0 mm.; height of whorl 9 0 mm.; breadth of 
whorl 70 (?) mm. 

Occurrence: L o c a l i t i e s 4 and 5 . 

Hypotype: K 5 8 - 4 - 1 3 

K 5 8 - 4 - 2 1 

K 5 8 - 5 - 2 6 . 

Genus: Desmophyllites (Spath) 
Type Species: Desmoceras l a r t e t i seunes 

Desmophyllites i s a smooth, d.eeply i n v o l u t e , c o n s t r i c t e d 
desmoceratid, w i t h w e l l rounded whorls and deep u m b i l i c u s . 
.Suture l i n e s i m i l a r to Desmoceras. 

DESMOPHYLLITES selwynianus (Whiteaves) 

Plat e 1 5 , f i g . 3 

1 8 7 9 Ammonites selwynianus (Whiteaves). Mesozoic F o s s i l s , 
v o l . 1 , p t . 2 , p. 10 )+ , p l . 1 3 , f i g . 1 . 

1 9 0 3 Desmoceras selwynianum (Whiteaves), (Kossmat). 
1 9 5 2 S c h u l t e r i a selwyniana (Whiteaves) (Usher). Geol. Surv. 

Canada B u l l . 2 1 , p. 6 3 , p l . 5 , f i g s . 3 , k-', p l . 6 , 
f i g s . 1 - 3 , p l . 3 1 , f i g . 2 0 . 

1 9 5 8 Desmophyllites selwynianus (Whiteaves) (Anderson). Geol. 
Soc. Am. Mem. 7 1 , p. 2 1 5 , p l . i ( -0 , f i g . 2 . 

The specimen c o l l e c t e d from Hornby I s l a n d does not 
show the f i n e r surface ornamentation nor the suture p a t t e r n but 
i s m o r p h o l o g i c a l l y p e r f e c t and appears to be i d e n t i c a l w i t h 
Whiteaves' species. 
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S h e l l d i s c o i d a l , h i g h l y i n v o l u t e , somewhat compressed 

at the s i d e s , rounded on t h e p e r i p h e r y . Whorls h i g h e r t h a n wide 

w i t h g r e a t e s t w i d t h at m i d - f l a n k , m o d e r a t e l y i n f l a t e d . P l a n k s 

f l a t t e n e d o r s l i g h t l y convex, mee t i n g smooth rounded v e n t e r w i t h 

g e n t l e c o n t o u r . U m b i l i c u s v e r y narrow, about o n e - f i f t e e n t h o f 

t h e g r e a t e s t d i a m e t e r o f t h e s h e l l , deep w i t h v e r t i c a l w a l l s ; 

u m b i l i c a l s h o u l d e r s h a r p l y rounded. 

Test i s ornamented by f a i n t and v e r y d e l i c a t e , crowded, 

f l e x u o u s s t r i a t i o n s w h i c h t r a c e s i g m o i d a l c u r v e s , b e g i n n i n g 

r a d i a l l y on the u m b i l i c a l w a l l , t h e n sweeping o b l i q u e l y f o r w a r d 

t o m i d - f l a n k . On t h e o u t e r f l a n k t h e y bend s l i g h t l y backward 

and t h e n f o r w a r d a g a i n . P a s s i n g o v e r the v e n t e r t h e y f orm a 

s e r i e s o f b e a k - l i k e p r o c e s s e s w i t h concave s i d e s . 

F i v e t o seven deep c o n s t r i c t i o n s o r grooves o c c u r 

u n d e r n e a t h the s h e l l m a t e r i a l . These p a r a l l e l t h e s t r i a e on 

the o u t e r w h o r l a t p e r i o d i c i n t e r v a l s and a r e b e l i e v e d t o be 

the remains o f former l i p s . C r o s s - s e c t i o n s o f t h e c o n s t r i c t i o n s 

show them t o be asymmetric, w i t h t h e s t e e p e s t p a r t o f the groove 

on t h e l e a d i n g edge. 

"Suture l i n e complex, almost i d e n t i c a l w i t h S. d i p h y l l o i d e s 
... :Kossmat sp. E x t e r n a l l o b e b r o a d , as deep as the f i r s t 

l a t e r a l , w i t h a s h o r t median, s i p h o n a l s a d d l e and l o n g , 
w e l l d e v e l o p e d , secondary l a t e r a l s a d d l e s c u t t i n g each 
b r a n c h , on e i t h e r s i d e o f t h e s i p h o n , i n t o two e q u a l 
p a r t s ( a f e a t u r e t h a t d i s t i n g u i s h e s i t from Desmoceras 
l a t i d o r s a t u s ) ; f i r s t and second l a t e r a l l o b e s 
s y m m e t r i c a l l y t r i f i d ; 5" a u x i l i a r y l o b e s d e c r e a s i n g 
r e g u l a r l y i n s i z e t o t h e u m b i l i c a l s h o u l d e r . F i r s t 
l a t e r a l s a d d l e , b i f i d b o t h branches p r o j e c t i n g an e q u a l 
d i s t a n c e f o r w a r d ; second l a t e r a l s a d d l e n a r r o w e r , b i f i d , 
6 a u x i l i a r y s a d d l e s . " — Usher, p. 63. 
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Occurrence: Usher b e l i e v e s i t t o be r e s t r i c t e d t o the Cedar 

d i s t r i c t and T r e n t R i v e r f o r m a t i o n s i n t h e Nanairao s e r i e s . 

T h i s i s t h e f i r s t r e c o r d e d f rom t h e M a a s t r i c h t i a n . L o c a l i t y 3 . 

Hypotype: K 5 8 - 3 - 1 8 . 

F a m i l y . . . LYT0CERATIDAE 

Genus: E p i g o n i c e r a s (Spath) 

Type S p e c i e s : L y t o c e r a s ( T e t r a g o n i t e s ) epigonura (Kossraat) 

" E p i g o n i c e r a s i s m a i n l y a s e n o n i a n l y t o c e r a t i d , w i t h 
a rounded w h o r l , a smooth s h e l l and a s u t \ i r e l i n e i n 
w h i c h the a u x i l i a r y elements d e c r e a s e r a p i d l y i n an 
o b l i q u e d i r e c t i o n i n t o t h e u m b i l i c u s ; t h e i n t e r n a l 
s u t u r e has two l a r g e s a d d l e s . " -- U s h e r , p. %k> 

EPIGONICERAS eoigonum (Kossmat), 1895 

P l a t e 1 5 , f i g . Ik 

1865 (pro p a r t e ) Ammonites timotheanus ( P i c t e t and Roux) 
( S t o l i c z k a ) . C r e t . Rocks S. I n d i a , P a l . I n d i c a , 
v o l . 1, p. 1/+6, p l . 7 3 , f i g s , k, 5". 

1903 T e t r a g o n i t e s timotheanus (?) ( P i c t e t and Roux) 
( W h i t e a v e s ) . M e s o z o i c F o s s i l s , v o l . 1 , p t . 5> P. 329 . 

1908 L y t o c e r a s t e t r a g o n i t e s epigonum (Kossmat) ( s i c ) 
. ( K a l i a n and R e b o u l ) . Schwed. Su d p o l a r - E x p e d . , v o l . 3 , 
p t . 6 , p. l l j , . 

1926 E p i g o n i c e r a s epigonum (Kossmat) ( M a r s h a l l ) . T r a n s . N. 
Z e a l a n d I n s t . , v o l . $6, p. 11+9, p l . 2 9 , f i g s . 6 , 7 . 

1952 E p i g o n i c e r a s epigonum (Kossmat) ( U s h e r ) . G e o l . S u r v . 
Canada B u l l . 2 1 , p. 55, p l . 2 , f i g s . 6 , 7 ; p l . 3 , 
f i g . 1 ; p l . 3 1 , f i g - 1 3 . 

1958 L y t o c e r a s ( T e t r a g o n i t e s ) epigonum (Kossmat) ( A n d e r s o n ) . 
G e o l . Soc. Am. Mem. 7 1 , p l . 6 5 , p. 187 , f i g s , k, 5 ; 
p l . 6 7 , f i g s . 3 , 3 a . 
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S h e l l d i s c o i d a l , w h o r l s r a p i d l y i n c r e a s i n g i n s i z e 

w i t h an i n v o l u t i o n o f about o n e - h a l f t o t w o - t h i r d s . Whorls 

w i d e r t h a n h i g h , w i t h the g r e a t e s t w i d t h j u s t above t h e u m b i l i c a l 

s h o u l d e r . U m b i l i c u s f a i r l y deep, s m a l l , s t e p l i k e , showing one-

h a l f o f a l l i n n e r w h o r l s ; u m b i l i c a l w a l l s t e e p , m e e t i n g f l a t t e n e d 

f l a n k s w i t h a smooth s h a r p l y rounded c u r v e . 

S h e l l ornamented by f i n e s t r i a t i o n s w h i c h r i s e 

o b l i q u e l y f o r w a r d up t h e u m b i l i c a l w a l l f rom the u m b i l i c u s . 

On the u m b i l i c a l s h o u l d e r t h e y p o i n t more f o r w a r d , c o n t i n u i n g 

a c r o s s the f l a n k as s t r a i g h t s t r i a e . They c r o s s t h e v e n t e r 

w i t h a smooth s l i g h t l y f o r w a r d c o n v e x i t y . 

S u t u r e p a t t e r n c l o s e l y resembles S t o l i c z k a ' s . 

E x t e r n a l l o b e w i d e , deep, w i t h a pr o m i n e n t , narrow, b l u n t 

s i p h o n a l s a d d l e . F i r s t l a t e r a l l o b e b i f i d , b r o a d , not as deep 

as the e x t e r n a l l o b e ; second l a t e r a l l o b e much s m a l l e r , t r i f i d ; 

f o u r a u x i l i a r y l o b e s d e c r e a s e r a p i d l y i n s i z e and pass o b l i q u e l y 

backward i n t o t h e u m b i l i c u s . 

The Hornby I s l a n d specimen I s s i m i l a r t o t h e example 

f i g u r e d by S t o l i c z k a . 

Occurrence: L o c a l i t y Ij.. 

Hypotype: K 58-I+-9. 

Genus: P s e u d o p h y l l i t e s (Kossmat) 

Type S p e c i e s : Ammonites i n d r a ( F o r b e s ) 



" P s e u d o p h y l l i t e s i s a v e r y i n v o l u t e form, w i t h a s m a l l , 
deep u m b i l i c u s ; the w h o r l s are rounded i n y o u t h , 
becoming more e l l i p t i c a t m a t u r i t y , w i t h a l a r g e , 
convex v e n t e r and somewhat f l a t t e n e d f l a n k s . Ornament 
c o n s i s t s o f f i n e s t r i a e i n f l e c t e d f o r w a r d and p a s s i n g . 
r a d i a l l y a c r o s s v e n t e r ; f a i n t s p i r a l bands appear at 
m a t u r i t y . The s u t u r e c o n s i s t s o f b i f i d l o b e s and 
s a d d l e s ; f i r s t l a t e r a l l o b e deeper t h a n e x t e r n a l l o b e ; 
f i r s t l a t e r a l s a d d l e w i t h l a r g e e x t e r n a l b r a n c h whereas 
i n t e r n a l b r a n c h o f second l a t e r a l aaddle i s the l a r g e r . " 

-- U s h e r , p. 56 . 

PSEUDOPHYLLITES i n d r a ( F o r b e s ) , l 8 l i 5 

P l a t e 1 5 , f i g . 5 ; P l . 1 6 , f i g s . , 1 , 2 , 3 , k, 5 

l8i | .5 Ammonites i n d r a ( F o r b e s ) . T r a n s . G e o l . Soc. London, 
2nd s e r . , v o l . 6 , p. 1 0 5 , p l . 1 1 , f i g . 7 . 

1865 Ammonites i n d r a ( F o r b e s ) ( S t o l i c z k a ) . G r e t . Rocks S. 
I n d i a , P a l . I n d i c a , v o l . 1 , p. 1 1 2 , p l . 58 , f i g s . 2 , 
2 a , 2b . 

1879 Ammonites i n d r a ( F o r b e s ) ( W h i t e a v e s ) . M e s o z o i c F o s s i l s , 
v o l . 1 , p t . 2 , p. 1 0 5 , p l . 1 3 , f i g s . 2 , a, b. 

1895 P s e u d o p h y l l i t e s i n d r a ( F o r b e s ) (Kossmat). 

1895 P h y l l o c e r a s i n d r a ( v a r . ) ( F o r b e s ) ( W h i t e a v e s ) . T r a n s . 
Roy. Soc. Canada, 2nd s e r . , v o l . 1 , s e c . k» p. 219 . 

1903 P s e u d o p h y l l i t e s i n d r a ( F o r b e s ) ( W h i t e a v e s ) . M e s o z o i c 
F o s s i l s , v o l . 1 , p t . 5 , P. 3 3 1 . 

1906 P s e u d o p h y l l i t e s i n d r a ( F o r b e s ) (Woods). Ann. S. A f r i c a n 
Museum, v o l . k> p. 334 , P l • 4-1, f i g s ' 6 , 6 a . 

1908 P s e u d o p h y l l i t e s i n d r a ( F o r b e s ) ( K i l i a n and R e b o u l ) . 
Schwed. Sudpolar-Exped. G e o l . U P a l . v o l . 3 , p t . 6 , p. 111. 

1926 P s e u d o p h y l l i t e s i n d r a ( F o r b e s ) ( M a r s h a l l ) . T r a n s . N. 
Z e a l a n d I n s t . v o l . 56 , p. l 5 2 , p l . 2 0 , f i g . 1 ; p l . 2 9 , 
f i g s . 3 - 5 . 

1938 P s e u d o p h y l l i t e s i n d r a ( F o r b e s ) (Roman). Les Ammonites 
J u r a s s i q u e s et c r e t a c e e s ; p. 44-, p l . 5 , f i g s . 4 2 , i+2a. 

1952 P s e u d o p h y l l i t e s i n d r a ( F o r b e s ) ( U s h e r ) . G e o l . S urv. 
Can. B u l l . 2 1 , p. 57 , p l . 3 , f i g s . 2-13. 



PLATE 15 

Page 

P i g . 1, l a P a c h y d i s c u s sp. C 
K 58-5-25 77 

P i g . 2 P a c h y d i s c u s ( ? ) sp. D 
K 58-14,-21 78 

P i g . 3 D e s m o p h y l l i t e s s e l w y n i a n u s 
(Whiteaves) 
Note c o n s t r i c t i o n s . 
K 58-3-18 79 

P i g . Ij, E p i g o n i c e r a s epigonum 
(Kossmat) 
N a t u r a l s i z e . 
K 58-1+-9 81 

P i g . 5 P s e u d o p h y l l i t e s i n d r a ( F o r b e s ) 
Note s m a l l e r u m b i l i c u s t h a n 
e p i g o n i c e r a s epigonum. 
N a t u r a l s i z e shown. 
K 58-5-13 83 
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"Shell d i s c o i d a l , whorls increasing rap i d l y i n size, 
with an involution of about two-thirds i n the early 
stages, increasing to about three-quarters at maturity. 
Except i n the l a r v a l stage, inhere the whorls are nearly 
round and s l i g h t l y wider than high, the whorls are 
higher than wide, the greatest width being at the 
umbilical shoulder." — Usher, p. 5 7 . 

Umbilicus small, deep, steplike, showing between 

one-third to one-quarter of inner whorls; umbilical x-jall steep, 

high, meeting somewhat flattened flank with a smooth sharply 

rounded curve. 

Ornamentation consists of numerous very f i n e 

s t r i a t i o n s . These are p a r t i c u l a r l y w ell developed i n the 

younger specimens but almost disappear with age. The largest 

specimen collected was p r a c t i c a l l y smooth. The s t r i a e r i s e 

perpendicularly up the umbilical wall; swing strongly forward 

on the umbilical shoulder and sweep across the flanks i n a broad 

forward arcuity. They straighten out and then form an almost 

imperceptible backward arcuity across the venter. 

The suture pattern was not easy to expose on the 

specimens collected but i s e s s e n t i a l l y the same through a l l 

stages. External lobe a l i t t l e deeper than f i r s t l a t e r a l lobe, 

which i s wide and unequally b i f i d , with a long median secondary 

saddle, second l a t e r a l lobe much smaller. F i r s t and second 

l a t e r a l lobes unsymmetrically b i f i d . 

Occurrence: L o c a l i t i e s 2 , 3 , 5 and 7 . 

Hypotype: K 58-2-17 K 5 8 - 2 - 1 8 K 5 8 - 5 - 1 7 

K 5 8 - 3 - 2 7 K 5 8 - 5 - 1 4 K 5 8 - 7 - 2 

K 5 8 - 5 - 1 8 K 5 8 - 5 - 1 5 K 58-5-16 



F a m i l y . . . PHYLL0CKRATIDAE 

Genus: N e o p h y l l o c e r a s ( S h i m i z u ) 

Type S p e c i e s : P h y l l o c e r a s subramosum ( S h i m i z u ) 

N e o p h y l l o c e r a s s . s . d i f f e r s from P h y l l o c e r a s s . s . 

i n h a v i n g a more f i n e l y i n c i s e d s u t u r e l i n e X N f h i c h l a c k s t h e 

s t r o n g p h y l l o i d a l endings o f t h e s a d d l e s . The former i s more 

compressed and s t r a t i g r a p h i c a l l y more r e c e n t . N e o p h y l l o c e r a s 

i s t y p i c a l l y a c o n i a c i a n o r l a t e r form, w h i l e P h y l l o c e r a s 

r a r e l y extends beyond the T u r o n i a n . 

NEOPHYLLOCERAS ramosum (Meek) 

P l a t e 1 6 , f i g . 6; p l . 1 7 , f i g . 1 

1857 Ammonites ( s c a p h i t e s ? ) ramosus (Meek). T r a n s . A l b a n y 
I n s t . , v o l . Ij., p. I4.5. 

I876 P h y l l o c e r a s ramosum (Meek). B u l l . U. S. G e o l . & Geog. 
Su r v . T e r r . , v o l . 2 , no. I+, p. 3 7 1 , p l . 5 , f i g s . 1 , a,b, 

1879 Ammonites v e l l e d a e ( M i c h e l l n ) ( W h i t e a v e s ) . M e s o z o i c 
F o s s i l s , v o l . 1 , p t . 2 , p. 1 0 3 . 

1895 P h y l l o c e r a s ramosum (Meek) ( W h i t e a v e s ) . T r a n s . Roy. 
Soc. Canada, 2nd s e r . , v o l . 1 , s e c . I4., p. 1 2 8 . 

1902 P h y l l o c e r a s ramosum (Meek) ( A n d e r s o n ) . P r o c . C a l i f . 
Acad. S c i . , 3 r d s e r . , v o l . 2 , p. 5 8 , 6 1 , 8 6 , 9 9 . 

1903 P h y l l o c e r a s ramosum (Meek) ( W h i t e a v e s ) . M e s o z o i c F o s s i l 
v o l . 1, p t . 5 , P. 3 2 . ' 

1920 P h y l l o c e r a s ramosum (Meek) ( G i g n o u x ) . C o n t r . a Etude de 
Ceph. P a l e o c r e t . du S. E. de l a F r . Mem. E x p l . C a r t e 
G e o l . , F r a n c e , p. 9 3 . 

1921 P h y l l o c e r a s ramosum (Meek) ( S p a t h ) . Ann. Durban Mus. 
v o l . 3 , p t . 2 , p. l+O. 

1927 P h y l l o c e r a s c f . ramosum (Meek) (Yabe). Tohuku. Imp. 
U n i v . S c i . R p t s . , 2nd s e r . , v o l . 1 1 , p. 31, p l . 9 , 
f i g s . 3 0 , 3 6 . 
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1928 P h y l l o c e r a s a f f . ramosum (Meek) ( C o l l i g n o n ) . P a l e o n t . 
v o l . 17, p. 7, p l . 1, f i g s . 2-4. 

194-2 N e o p h y l l o c e r a s ramosum (Meek) (Matsumoto). P r o c . Imp. 
Acad. Tokyo, v o l . 1 8 , no. 133, p. 6 7 4 . 

1952 N e o p h y l l o c e r a s ramosum (Meek) ( U s h e r ) . G e o l . Surv. 
Canada, B u l l . 21, p. I4.9, p l . 1, f i g s . I4., 5". 

19^8 P h y l l o c e r a s ramosum (Meek) ( A n d e r s o n ) . G e o l . Soc. Am. 
Mem. 71, p. 8 1 , p l . I4.0, f i g s . 4 , i+a. 

S h e l l compressed, narrow, u m b i l i c u s v e r y s m a l l , deep, 

w i t h s h o r t s t e e p w a l l s ; v o l u t i o n s i n c r e a s e r a p i d l y i n d i a m e t e r 

but not as much i n t h i c k n e s s ; f l a n k s s t r o n g l y f l a t t e n e d , 

r o u n d i n g towards t h e u m b i l i c u s and v e n t e r . 

On t h e s e ammonites t h e c o s t a e were w e l l p r e s e r v e d , 

e x t e n d i n g from t h e u m b i l i c a l r e g i o n a c r o s s the v e n t e r . These, 

as Usher p o i n t e d o u t , are more f l e x u o u s t h a n d e s c r i b e d and 

f i g u r e d by Meek. Usher's d e s c r i p t i o n o f the r i b s f i t s c l o s e l y . 

"They r i s e out o f t h e u m b i l i c u s w i t h a s l i g h t f o r w a r d 
i n c l i n a t i o n and e x t e n d thus a l o n g about o n e - t h i r d o f 
the f l a n k . Here t h e y bend f o r w a r d even more and on 
t h e m i d d l e t h i r d o f the f l a n k t h e y t r a c e a w e l l marked 
s i g m o i d a l c u r v e , b e n d i n g f i r s t f o r w a r d , t h e n backward, 
and a g a i n s l i g h t l y f o r w a r d . Thence t o and a c r o s s t h e 
v e n t e r t h e y are i n c l i n e d almost i m p e r c e p t i b l y f o r w a r d . " 

The c o s t a e or r i b s are d i s t i n c t on t h e f l a n k s and 

v e n t e r , but to w a r d the u m b i l i c a l r e g i o n t h e y become much f i n e r 

and t e n d t o c o a l e s c e . S u t u r e complex, not u n c o v e r e d on Hornby 

I s l a n d specimens. 

Usher proposes a new s p e c i e s N e o p h y l l o c e r a s 

l a m b e r t e n s e as d i s t i n c t from N. ramosum, because t h e former 

has more sinuo u s r i b s , a deeper u m b i l i c u s and more f l a t t e n e d 



PLATE 16 

P s e u d o p h y l l i t e s i n d r a ( F o r b e s ) 
I n n e r w h o r l o f l a r g e r specimen 
m a g n i f i e d t h r e e t i m e s . 
K 5 8 - 5 - 1 7 

P. i n d r a ( F o r b e s ) 
K 58 -3 -27 

P. i n d r a ( F o r b e s ) 
N a t u r a l s i z e shown. 
K 58-5-15" 

P. I n d r a ( F o r b e s ) 
N a t u r a l s i z e shown. 
K 5 8 - 5 - 1 4 

P. i n d r a ( F o r b e s ) 
K 58 -5 -18 

N e o p h y l l o c e r a s ramosum (Meek) 
M a g n i f i e d 1.6 t i m e s . 
K 5 8 - 2 - 1 5 





f l a n k s . P o s s i b l y the l a r g e r specimen K 58-2-1+ may be 

N. lambertense. The present w r i t e r b e l i e v e s the d i f f e r e n c e 

between the two to be v a r i a b l e r a t h e r t han s p e c i f i c . 

Occurrence: L o c a l i t y 2 . 

Hypotype: K 58-2-11+ 

K 5 8 - 2 - 1 5 . 

F a m i l y . . . BAGULITIDAE 

Genus: B a c u l i t e s (Lamarck) 

Type S p e c i e s : B a c u l i t e s anceps (Lamarck) 

" S h e l l with minute, c l o s e l y c o i l e d i n i t i a l stage but 
q u i c k l y becoming s t r a i g h t and assuming the form o f a 
s t a f f , which w i t h i n c r e a s i n g age i n c r e a s e s s l o w l y i n 
diameter; t r a n s v e r s e s e c t i o n s u b t r i g o n a l to o v a l , or 
s u b c i r c u l a r , though u s u a l l y compressed l a t e r a l l y , 
l i v i n g chamber l a r g e , a p e r t u r e w i t h long, s t r a i g h t , 
rounded e x t e n s i o n on s i p h o n a l s i d e and l a t e r a l 
s i n u s e s ; s u r f a c e smooth or w i t h low rounded r i b s 
p a r a l l e l to aperture and as a r u l e d i s t i n c t o n l y on 
f l a n k s , or w i t h low rounded nodes on f l a n k s ; suture 
g e n e r a l l y has s i x saddles and s i x l o b e s , b i f i d except 
f o r the a n t i s i p h o n a l . " -- Shimer and Shrock. 

BACULITES o c c i d e n t a l i s (Meek) 

P l a t e 17, f i g s . 2 , 3 , 1+ 

1857 B a c u l i t e s ovatus (Say?) (Meek). Trans. Albany I n s t , 
v o l . 1+, p. 1+8. 

l 8 6 l B a c u l i t e s o c c i d e n t a l i s (Meek). Proc. Acad. Mat. S c i . 
P h i l a d e l p h i a , v o l . 1 3 , p. 3 1 6 . 

1876 B a c u l i t e s o c c i d e n t a l i s (Meek). B u l l . U. S. Geol. & Gee 
Surv. T e r r . , v o l . I I , no. 1+, p. 3 6 6 , p l . 1+, f i g . 1 . 

1879 B a c u l i t e s o c c i d e n t a l i s (Meek) (Whiteaves). Mesozoic 
F o s s i l s , v o l . 1 , p t . I I , p. 1 1 5 . 



B a c u l i t e s O c c i d e n t a l i s (Meek) ( W h i t e a v e s ) . T r a n s . Roy. 
Soc. Canada, 2nd s e r . , v o l . 1, s e c . l i , p. 117. 

B a c u l i t e s o c c i d e n t a l i s (Meek) (Anderson & Hanna). P r o c . 
C a l i f . Acad. S c i . , l+th s e r . , v o l . 2 3 , no. 1, p. 21}., 
p l . 8 , f i g s . 3 , 1|. 

B a c u l i t e s o c c i d e n t a l i s (Meek) ( U s h e r ) . G e o l . Surv. 
Canada, B u l l . 21, p. 9 8 , p l . 28, f i g . 1; p l . 31, f i g . 1 9 , 
t e x t f i g . I t . 

S h e l l v e r y l o n g , s t r a i g h t , t a p e r i n g g r a d u a l l y . S e c t i o n 

ovate i n y o u t h , s u b t r i g o n a l i n a d o l e s c e n c e , almost t r i a n g u l a r 

i n m a t u r i t y . F l a n k s s l i g h t l y convex, c o n v e r g i n g a b r u p t l y t o 

acute rounded v e n t e r ; f l a n k s meet the b r o a d f l a t t e n e d dorsum 

w i t h rounded d o r s o - l a t e r a l a n g l e s . 

" S u r f a c e ornamented w i t h f l e x u o u s p a r a l l e l growth l i n e s 
and c o s t a e . Growth l i n e s c r o s s dorsum w i t h a smooth 
s e m i - c i r c u l a r , f o r w a r d c o n v e x i t y , t h e n pass backwards 
on the d o r s o - l a t e r a l f l a n k s t r a c i n g t h e r e a deep f o r w a r d 
c o n c a v i t y . At m i d - f l a n k t h e y bend f o r w a r d a g a i n and 
sweep i n an o b l i q u e s t r a i g h t l i n e towards t h e v e n t e r 
and c r o s s the l a t t e r i n an a b r u p t l y rounded a n g l e . 
Costae, v a r y i n g from smooth narrow r i b s t o b r o a d , deep, 
f o l d - l i k e c o r r u g a t i o n s are c o n f i n e d m o s t l y t o the d o r s o 
l a t e r a l f l a n k s where t h e y p a r a l l e l t h e growth l i n e s and 
where t h e y are s t r o n g e s t on the f o r w a r d c o n c a v i t y 
d e s c r i b e d above. S p a c i n g o f the c o s t a e v a r i e s w i t h the 
specimens and w i t h change i n s i z e . " -- U s h e r . 

S u t u r e p a t t e r n much t h e same as shown by Meek. 

E x t e r n a l l o b e i s b r o a d , b i f i d w i t h a b r o a d s q u a r i s h s i p h o n a l 

s a d d l e ; f i r s t l a t e r a l l o b e deeper t h a n e x t e r n a l l o b e , b i f i d , 

b r o a d stemmed, c o n t a i n i n g a s h o r t median secondary s a d d l e ; 

a n t i s i p h o n a l l o b e s h o r t , d i v i d i n g t h e l a r g e b i f i d a n t i s i p h o n a l 

s a d d l e . F i r s t and second l a t e r a l s a d d l e s b r o a d , b i f i d , e q u a l 

i n s i z e ; each b r a n c h e n d i n g i n t h r e e s h o r t e r b r a n c h e s . 

1895 

1935 

1952 



B. o c c i d e n t a l i s was at one time grouped w i t h B. 

c h i c o e n s i s ; i t d i f f e r s m a r k e d l y from t h e l a t t e r i n i t s t r i g o n a l 

c r o s s - s e c t i o n w i t h b r o a d f l a t t e n e d dorsum and acute v e n t e r . 

A l s o B. o c c i d e n t a l i s p o s s e s s e s f o l d - l i k e c o s t a e t h a t appear at 

an e a r l y stage and p e r s i s t i n t o t h e l a t e s t s t a g e s o f m a t u r i t y . 

G e n e r a l l y s p e a k i n g t h e s u t u r e o f B. o c c i d e n t a l i s has l o n g e r 

s a d d l e s , deeper l o b e s and i s more d i g i t a t e d t h a n B. c h i c o e n s i s . 

Occurrence: L o c a l i t i e s 5 a ^ d 6. 

Hypotype: K 58-4-10 K 58-4-16 ' K 58-5-11 

K 58-5-12 K 58-6-18 K 5 8 - 6 - 1 9 

BACULITES c h i c o e n s i s ( T r a s k ) 

P l a t e 17 , f i g . 5 

1856 B a c u l i t e s c h i c o e n s i s ( T r a s k ) . P r o c . San F r a n c i s c o Acad. 
Wat. S c i . , v o l . I , p. 8 5 , p l . I I , f i g . 2. 

1857 B a c u l i t e s o v a t u s (Say) (Meek). T r a n s . A l b a n y I n s t . , 
v o l . l i , p. I18. 

l 8 6 l B a c u l i t e s i n o r n a t u s (Meek). P r o c . Acad. Nat. S c i . 
P h i l a d e l p h i a , v o l . 1 3 , p. 3 1 6 . 

1864 B a c u l i t e s c h i c o e n s i s ( T r a s k ) (Gabb). P a l e o n t . C a l i f . 
v o l . 1, p. 8 0 , p l . 1 4 , f i g s . 27, 29a; p l . 1 7 , f i g s . 2 7 , 
2 7 a . 

I876 B a c u l i t e s c h i c o e n s i s ( T r a s k ? ) (Meek). B u l l . U. S. G e o l . 
& Geog. Su r v . T e r r . , v o l . I I , no. 4> P« 3 6 4 , p l . 4> f i g . 2. 

1879 B a c u l i t e s c h i c o e n s i s ( T r a s k ) ( W h i t e a v e s ) . M e s o z o i c 
F o s s i l s , v o l . 1, p t . I I , p. 114. 

I889 B a c u l i t e s c h i c o e n s i s ( T r a s k ) ( W h i t e ) . B u l l . U. S. G e o l . 
S u r v . no. 5l> p. 4 7 . 

1895 B a c u l i t e s c h i c o e n s i s ( T r a s k ) ( W h i t e a v e s ) . T r a n s . Roy. 
S o c , Canada, 2nd s e r . , v o l . 1, s e c . 4> P« 1 1 6 . 
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1903 B a c u l i t e s c h i c o e n s i s ( T r a s k ) ( W h i t e a v e s ) . M e s o z o i c 
F o s s i l s , v o l . 1, p t . V, p. 339. 

1935 B a c u l i t e s i n o r n a t u s (Meek) (Anderson and Hanna). P r o c . 
C a l i f . Acad. S c i . , !rth s e r . , v o l . 23, no. 1, p. 21+, p l . 8. 

194-0 B a c u l i t e s c h i c o e n s i s ( T r a s k ) ( T a f f , Hanna and C r o s s ) . 
B u l l . G e o l . Soc. Am., v o l . 51, no. 9, p. 1321, p l . 1. 

1952 B a c u l i t e s c h i c o e n s i s ( T r a s k ) ( U s h e r ) . G e o l . S u r v . 
Canada, B u l l . 21, p. 96, p l . 26, 31. 

1958 B a c u l i t e s c h i c o e n s i s ( T r a s k ) ( A n d e r s o n ) . G e o l . Soc. 
Am. Mem. 71, p. 190, p l . 1+8, 60. 

S h e l l l o n g and s t r a i g h t , t a p e r i n g v e r y g r a d u a l l y . 

I n t r a n s v e r s e s e c t i o n t h e s p e c i e s i s egg-shaped t h r o u g h o u t i t s 

h i s t o r y , changing o n l y s l i g h t l y i n o u t l i n e . Dorsum w e l l rounded 

'becoming b r o a d e r i n l a t e r s t a g e s ; f l a n k s convex; v e n t e r rounded 

but n a rrower t h a n dorsum. W i t h age the maximum w i d t h s h i f t s 

f rom t h e d o r s o - l a t e r a l r e g i o n t o m i d - f l a n k . A l t h o u g h c o s t a e 

are l a c k i n g the s h e l l s u r f a c e i s ornamented by c l o s e l y spaced 

growth l i n e s . These c r o s s t h e dorsum w i t h a smooth serai-

c i r c u l a r f o r w a r d c o n v e x i t y b e n d i n g backward i n a s i m i l a r 

c o n v e x i t y on the d o r s o - l a t e r a l f l a n k s . The l i n e s s t r a i g h t e n i n 

raid-flank, p r o c e e d o b l i q u e l y f o r w a r d i n a s t r a i g h t l i n e a c r o s s 

the v e n t r o - l a t e r a l f l a n k s , and meet on the v e n t e r i n a n o t h e r 

f o r w a r d c o n v e x i t y . 

"Suture l i n e not as d e e p l y cut as Meek's I l l u s t r a t i o n ; 
e x t e r n a l l o b e v e r y b r o a d , b i f i d w i t h a broad, s h o r t , 
s i p h o n a l s a d d l e ; f i r s t l a t e r a l l o b e same depth as 
e x t e r n a l , not as p e r f e c t l y b i - s y m m e t r i c a l as t h e f i r s t 
l a t e r a l l o b e o f B. o c c i d e n t a l i s ; second l a t e r a l l o b e 
b r o a d e r t h a n f i r s t , almost as deep but w i t h a much 
s h o r t e r , n a r r o w e r , d i v i d i n g s econdary s a d d l e ; a n t i s i p h o n a l 
l o b e s h o r t but deeper t h a n o f B. o c c i d e n t a l i s . F i r s t 
l a t e r a l s a d d l e b r o a d , b i f i d , s h o r t e r t h a n t h a t o f B. 
o c c i d e n t a l i s ; second l a t e r a l s a d d l e h i g h e r t h a n t h e f i r s t ; 
a n t i s i p h o n a l s a d d l e much as i n B. o c c i d e n t a l i s , but not 
as d e e p l y cut and w i t h t h i c k e r b r a n c h e s . " -- U s h e r , p. 97. 
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Occurrence: ' L o c a l i t y 5« 

Hypotype: K 5 8 - 5 - 6 K 5 8 - 5 - 7 K 5 8 - 5 - 9 

BACULITES sp. undet. 

Two v e r y s m a l l smooth immature specimens were found. 

The l a r g e r has a d i a m e t e r j u s t s h o r t o f 5 mm., t h e s m a l l e r about 

2 mm. On b o t h the s u t u r e i s w e l l p r e s e r v e d but b e a r s no 

r e l a t i o n to a d u l t specimens o f B. o c c i d e n t a l i s o r B. c h i c o e n s i s . 

They may be immature specimens o f e i t h e r . S i n c e known immature 

specimens o f t h e s e are not a v a i l a b l e f o r comparison, no 

i d e n t i f i c a t i o n has been made. 

Occu r r e n c e : L o c a l i t y 5« 

Hypotype: K 5 8 - 5 - 2 3 . 

F a m i l y . . . . NOSTOCERATIDAE 

H y a t t p l a c e d a number o f l a t e r c r e t a c e o u s p h y l o g e r o n t i c 

ammonoid t y p e s i n t h i s f a m i l y . The f o l l o x ^ i n g g e n e r a are 

r e f e r a b l e : N o s t o c e r a s ( H y a t t ) , Didymoceras ( H y a t t ) (Meek's 

H e t e r o c e r a s ) ; Emperoceras ( H y a t t ) , D i p l o m o c e r a s ( H y a t t ) , 

E x i t e l o c e r a s ( H y a t t ) , B o s t r y c h o c e r a s ( H y a t t ) ( W h i t f i e l d ' s 

P t y c h o c e r a s ) ; O x y b e l o c e r a s ( H y a t t ) , and S o l e n o c e r a s ( C o n r a d ) . 

V a r i a t i o n s i n t h e forms, s p i r a l s , r e t r o v e r s a l l o o p s 

and o r n a m e n t a t i o n s o f P a c i f i c Coast W o s t o c e r a t i d s make i t 

d i f f i c u l t t o s e p a r a t e any o f t h e gen e r a u n l e s s t h e specimens 

are complete. F o r example a t u r r i c o n e t y p e w i t h i t s a p i c a l 

p o r t i o n m i s s i n g c o u l d be a s s i g n e d to e i t h e r N b s t o c e r a s o r 
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Didymoceras. S i m i l a r d i f f i c u l t i e s are e n c o u n t e r e d w i t h o t h e r 

g e n e r a . 

Genus: Dip l o m o c e r a s ( H y a t t ) 

Type S p e c i e s : Hamites c y l i n d r a c e u m (d'Orbigny) 

"Loose h e l i c o i d s p i r e f o l l o w e d by two o r t h r e e sub-
p a r a l l e l s t r a i g h t o r c u r v e d s h a f t s ; s e c t i o n c i r c u l a r 
t o o v a l ; f i n e , dense, r a t h e r subdued r i b b i n g ; weaker 
on i n s i d e t h a n o u t s i d e o f s h e l l ; c o l l a r e d c o n s t r u c t i o n 
a t a p e r t u r e . S u t u r e v e r y f l o r i d . " — Moore. 

DIPLOMOCERAS j i m b o i (Anderson) 

P l a t e 1 7 , f i g s . 6 , 6 a , 7 

1958 D i p l o m o c e r a s j i m b o i ( A n d e r s o n ) . G e o l . Soc. Am. Mem. 
71, p. 1 9 9 , p l . 6 8 , f i g . 5 . 

The h o l o t y p e c o n s i s t s o f a fragment from t h e p r o x i m a l 

l i m b o f t h e s h e l l , w h i c h i s s u b c i r c u l a r I n s e c t i o n and s l i g h t l y 

f l a t t e n e d on t h e d o r s a l s i d e . The s p e c i e s appears t o be c l o s e l y 

r e l a t e d t o Whi t e a v e s ' D i p l o m o c e r a s n o t a b i l e group. 

"The r i b s are w i t h o u t nodes and a r e s l i g h t l y o b l i q u e 
t o t h e a x i s o f t h e l i m b ; s u t u r e l i n e s as shown on t h e 
h o l o t y p e are l y t o c e r a t i d i n c h a r a c t e r , w i t h b i f i d 
l o b e s , much d i v i d e d and somewhat crowded." — Anderson. 

Dimensions o f hypotype K 5 8 - 4 - 1 4 : l e n g t h 185 mm.; 

l a t e r a l d i a m e t e r 1x0 mm.; v e n t r o - d o r s a l d i a m e t e r 58 mm. 

Hypotype K 5 8 - 4 - 8 has a l e n g t h o f liO mm.; i t s d i a m e t e r s cannot 

be measured a c c u r a t e l y as t h e specimen i s c r u s h e d . 

I n t h e m i d d l e o f t h e s m a l l e r specimen K 5 8 - 4 - 8 , a 

c o n s t r i c t i o n o c c u r s w h i c h i s about t w i c e as wide and deep as 

the normal concave grooves between t h e r i b s . 



Occurrence: 

Hypotype: 

L o c a l i t y It. 

K 58-I*--8 

K 58-lt-lix. 

DIPLOMOCERAS n o t a b i l e t W h i t e a v e s ) 

P l a t e 18, f i g . 1 

1903 Dipl o m o c e r a s n o t a b i l e ( W h i t e a v e s ) . M e s o z o i c F o s s i l s , 
v o l . 1, p t . V, p. 335", p l . kk, f i g s . It, a, b. 

1908 A n i s o c e r a s n o t a b i l e ( W hiteaves) ( K i l i a n & R e b o u l ) . 
Schwed. Su d p o l a r - E x p e d . v o l . I l l , p t . 6, p. l£, p l . I I , 
f i g . 1; p i s . I l l , I V , V; p l . V I , f i g . 1. 

1952 D i p l o m o c e r a s n o t a b i l e (Whiteaves) ( U s h e r ) . G e o l . S u r v . 
Can., B u l l . 21, p. 109, p l . 29 and 30. 

Whiteaves d e s c r i b e s t h e s p e c i e s as f o l l o w s : 

" S h e l l v e r y l a r g e when p e r f e c t , s u b - c y l i n d r i c a l and 
t r a n s v e r s e l y r i b b e d , r i b s s i m p l e , l e a v i n g no impress 
upon the c a s t . The o n l y specimen known t o the w r i t e r 
i s a n e a r l y s t r a i g h t p i e c e o f t h e p r o l o n g e d p o r t i o n 
from Hornby I s l a n d , about t e n i n c h e s and t h r e e - q u a r t e r s 
l o n g , and s e p t a t e f o r by f a r t h e g r e a t e r p o r t i o n o f i t s 
l e n g t h . I t i s s l i g h t l y compressed a t t h e s i d e s , b r o a d l y 
o v a l and not f a r from c i r c u l a r i n t r a n s v e r s e s e c t i o n . 
Near the s m a l l e r end i t measures f o r t y - s e v e n m i l l i m e t r e s 
i n i t s d i a m e t e r from t h e s i p h o n a l t o t h e a n t i s i p h o n a l 
s i d e and t h i r t y - e i g h t m i l l i m e t r e s i n i t s l a t e r a l d i a m e t e r . 
Near the l a r g e r end t h e c o r r e s p o n d i n g measurements are 
f i f t y - f i v e m i l l i m e t r e s by f o r t y - s i x . ' 

"The r i b s are numerous, c l o s e l y and r e g u l a r l y d i s p o s e d , 
n e a r l y t r a n s v e r s e , but s l i g h t l y o b l i q u e , rounded, and 
about as wide as the s h a l l o w l y concave grooves between 
them. On the m i d d l e o f each s i d e t h e r e are about e i g h t 
and a h a l f r i b s t o t h e i n c h n e a r t h e s m a l l e r end, and 
seven a t t h e l a r g e r . I n a d d i t i o n t o t h e r i b s t h e r e a re 
two w i d e l y d i s t a n t narrow, t r a n s v e r s e c o n s t r i c t i o n s , 
r u n n i n g p a r a l l e l w i t h them. 

". . . t h e s e p t a t i o n o f t h i s specimen i s e s s e n t i a l l y 
s i m i l a r t o t h a t o f Hamites c y l i n d r a c e u s , as f i g u r e d by 
d'Orbigny on p l a t e 136, f i g . Ix, o f t h e A t l a s t o t h e f i r s t 
volume o f t h e ' T e r r a i n s cretaces'* w h i c h i s the t y p e o f 
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H y a t t ' s r e c e n t l y p r o p o s e d genus D l p l o m o c e r a s . I n b o t h 
t h e r e are s i x l o b e s , v i z . , two l a r g e l a t e r a l s ( t h e 
' l a t e r a l s u p e r i e u r ' and t h e ' l a t e r a l i n f e r i e u r ' o f 
d'Orbigny) on each s i d e ; one s i p h o n a l l o b e and one 
a n t i s i p h o n a l . I n b o t h , a l s o , the two l a t e r a l l o b e s , 
on each s i d e , are v e r y n e a r l y e q u a l i n s i z e . But t h e 
l o b e s and s a d d l e s o f the Hornby I s l a n d specimen are 
s t i l l more numerously i n c i s e d t h a n are t h o s e o f the 
Fr e n c h f o s s i l , and t h i s may be e a s i l y seen by comparing 
the s i p h o n a l s a d d l e , the l a r g e s t o f the t h r e e a c c e s s o r y 
s a d d l e s between t h e f i r s t and second l a t e r a l s , and t h e 
a n t i s i p h o n a l l o b e , o f b o t h . The f i g u r e o f t h e s i p h o n a l 
s a d d l e o f H. c y l i n d r a c e u s i n the A t l a s t o t h e T e r r a i n s 
c r e t a c e s , f o r example r e p r e s e n t s i t as e n t i r e at t h e 
summit and o n l y t w i c e i n c i s e d on each s i d e , whereas i n 
t h e Hornby I s l a n d specimen, t h e same s a d d l e i s t w i c e 
i n c i s e d a t t h e summit and f o u r times on each s i d e . " 

— Whiteaves 1 9 0 3 , p. 335-

I n t h e specimen c o l l e c t e d by t h e w r i t e r t h e s u t u r e 

cannot be seen; i n o t h e r r e s p e c t s W h i t e a v e s ' d e s c r i p t i o n f i t s 

c l o s e l y . 

D i mensions: b u c c a l l i m b 21+0 mm. i n l e n g t h ; d o r s o -

v e n t r a l h e i g h t 105 mm.; l e n g t h o f s m a l l e r l i m b 90 mm.; h e i g h t 

88 mm.; d i a m e t e r a c r o s s l o o p 210 mm.; l a t e r a l d i a m e t e r was n o t 

measured as the s h e l l i s s l i g h t l y compressed. 

Occurrence: L o c a l i t y 5-

Hypotype: K ^ 8 - I + - l l 

K 5 8 - 5 - 2 1 . 

Genus: Didymoceras ( H y a t t ) 

Whiteaves i d e n t i f i e d v a r i o u s t y p e s o f n o s t o c e r a t i d s 

as A n i s o c e r a s c o o p e r i . He b e l i e v e d t h e s e t o be i d e n t i c a l w i t h 

Gabb's Ammonites c o o p e r i , w h i c h the l a t t e r p roposed f o r Wo o r 

t h r e e very, much compressed fragments from P o i n t Loma near San 

Diego, C a l i f o r n i a . 
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The w r i t e r f e e l s c e r t a i n t h a t at l e a s t f o u r d i f f e r e n t 

s p e c i e s o f n o s t o c e r a t i d s o c c u r w h i c h have been p r e v i o u s l y 

lumped t o g e t h e r as A n i s o c e r a s c o o p e r i . These are Didymoceras 

kernense ( A n d e r s o n ) , Didymoceras h a r d i e n s i s , n. sp., N o s t o c e r a s 

l a m b e r t e n s e n. sp., A n i s o c e r a s (Didymoceras) vancouverense 

( W h i t e a v e s ) , and E x i t e l o c e r a s s p . u n d e t . Didymoceras h a r d i e n s i s 

may be i d e n t i c a l w i t h W h i t e a v e s ' D. hornbyense. 

DIDYMOCERAS c f . k ernense (Anderson) 

P l a t e 1 8 , f i g s . 2 , 3 

Genus: Didymoceras ( H y a t t ) 

1958 Didymoceras kernense ( A n d e r s o n ) . G e o l . Soc. Am. Mem. 
7 1 , p. 196 , p l . 6 5 , f i g s . 1 , l a , 2 . 

"The h o l o t y p e i s l a r g e , s t r o n g l y c o s t a t e , and 
t u b e r c u l a t e ; s e c t i o n o f l i m b s s u b q u a d r a t e , o r sub-
c i r c u l a r i n d i f f e r e n t p a r t s ; r i b s s t r o n g , e l e v a t e d , 
b r a n c h i n g i r r e g u l a r l y , o r s i n g l e , and a c c o r d i n g l y o f 
two s o r t s : on s m a l l e r l i m b , r i b s are s t r o n g l y o b l i q u e , 
e x t e n d i n g s h a r p l y backward on a p p r o a c h i n g d o r s a l b o r d e r , 
but s u p p r e s s e d on dorsum i t s e l f ; on b u c c a l l i m b r i b s 
c r o s s t h e s i d e s n e a r l y at r i g h t a n g l e s t o i t s a x i s ; r i b s 
on t h e upper p o r t i o n o f t h e l o o p - l i k e body chamber, 
b r a n c h i n g i n t o f o u r s m a l l e r r i b s , more o r l e s s 
t u b e r c u l a t e ; t h e t u b e r c l e s a r e i n two rows on v e n t r a l 
b o r d e r ; t h r o u g h t h e s e r i b s p a s s , b r a n c h i n g from them 
i n a l t e r n a t e manner, branches from each row c r o s s i n g 
t h e v e n t r a l a r e a o b l i q u e l y . On the h o l o t y p e o n l y t h e 
l a s t septum i s v i s i b l e , but not c l e a r l y . The s i n g l e 
r i b s r a r e l y pass t h r o u g h more t h a n one t u b e r c l e ; t h e 
o t h e r s pass t h r o u g h two. 

"The h o l o t y p e i s r a t h e r l a r g e , h a v i n g t h e f o l l o w i n g 
d i m e n s i o n s : l e n g t h o f l a r g e l i m b 112 mm.; g r e a t e s t 
w i d t h a c r o s s t h e l o o p 8 l mm.; g r e a t e s t v e n t r o - d o r s a l 
d i a m e t e r o f b u c c a l l i m b , 38 mm.; d i a m e t e r o f s m a l l e r 
l i m b 32 mm." — Anderson. 
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The one example o f D. kernense c o n s i s t s o f p a r t o f 

the r e t r o v e r s a l l o o p w h i c h was s l i g h t l y compressed by r o c k 

p r e s s u r e . I t does n o t e x h i b i t the a n t i s i p h o n a l s i d e . The 

o r n a m e n t a t i o n on the v e n t e r and f l a n k s i s w e l l p r e s e r v e d and 

i d e n t i c a l w i t h Anderson's d e s c r i p t i o n and f i g u r e 2 on p l a t e 6 5 . 

A complete r e t r o v e r s a l l o o p was a l s o found; i t c l o s e l y 

resembles Anderson's f i g u r e 1 , p l a t e 6 5 o f D. kernense e x c e p t 

t h a t t h e r i b s do not b i f u r c a t e as much. I t t o o has been 

t e n t a t i v e l y a s s i g n e d to t h i s s p e c i e s as i t s d i m e n s i o n s , form 

and o r n a m e n t a t i o n are v e r y s i m i l a r . 

Dimensions o f complete r e t r o v e r s a l l o o p : K 5 8-2 - 2 1 : 

l e n g t h o f b u c c a l l i m b 8 0 mm.; w i d t h o f l o o p 8 2 mm.; d i a m e t e r o f 

b u c c a l l i m b 39 mm.; d i a m e t e r o f p r o x i m a l l i m b 3 5 mm. 

Occu r r e n c e : L o c a l i t i e s 2 and 3 . 

Hypotype: K 5 8 - 2 - 2 1 

K 5 8 - 3 - 1 5 . 

DIDYMOCERAS hornbyense (Whiteaves) 

P l a t e 1 8 , f i g s . It, l i a , 5 

1 8 9 5 H e t e r o c e r a s hornbyense ( W h i t e a v e s ) . Can. Rec. S c i . , 
v o l . It, no. 6 , p. 3 1 6 . 

1 9 0 3 H e t e r o c e r a s hornbyense ( W h i t e a v e s ) . M e s o z o i c F o s s i l s , 
v o l . 1 , p t . 5 , P. 332, p l . 4 2 , f i g s . 1-lt. 

1 9 2 1 Didymoceras hornbyense (Whiteaves) ( S p a t h ) . Ann. S. 
A f r i c a Mus., v o l . 1 2 , no. 1 6 , p. 2 5 l • 

1 9 i t 3 N o s t o c e r a s hornbyense (Whiteaves) ( U s h e r ) . G e o l . S u r v . 
Canada, B u l l . 2 1 , p. 103, p l . 2 7 , f i g s . 1 , 2; p l . 2 8 , 
f i g . 2 . 



1958 N o s t o c e r a s hornbyense (Whiteaves) ( A n d e r s o n ) . G e o l . Soc. 
Am. Mem. 7 1 , p. 19.5. 

W h i t e a v e s ' o r i g i n a l d e s c r i p t i o n was based on a s m a l l 

d e x t r a l c o i l : 

" S h e l l d e x t r a l , d e p r e s s e d , t u r b i n a t e , much b r o a d e r t h a n 
h i g h , and composed, so f a r as i s known, o f f i v e o r s i x 
rounded, v e n t r i c o s e v o l u t i o n s , w h i c h a r e i n c c l o s e c o n t a c t 
but w i t h o u t embracing, s p i r e m o d e r a t e l y e l e v a t e d ; 
u m b i l i c u s b r o a d and deep, e x p o s i n g t h e whole o f t h e i n n e r 
v o l u t i o n s . 

" S u r f a c e marked w i t h s i m p l e and not v e r y f l e x u o u s 
t r a n s v e r s e r i b s . " 

The r i b s are s e p a r a t e d by deep smooth concave f u r r o w s 

and are i n c l i n e d f o r w a r d from the t o p t o t h e bottom o f t h e 

w h o r l . The r i b s f l e x s h a r p l y f o r w a r d at t h e i m p r e s s e d zone 

f o r m i n g a deep, f o r w a r d c o n v e x i t y on t h e i n n e r p a r t o f t h e 

w h o r l . 

Usher d i s c u s s e s t h e d e t a i l e d o r n a m e n t a t i o n : 

"At s p a r s e i n t e r v a l s i n t h e mature s t a g e s , deep 
c o n s t r i c t i o n s , b o r d e r e d on each s i d e by a h i g h , t h i c k 
r i b , a r e w e l l marked. Two rows o f h i g h , s h a r p , commonly 
e l o n g a t e d t u b e r c l e s appear at e a r l y m a t u r i t y , t h e upper 
row l o c a t e d about mid-whorl and t h e l o w e r row a s h o r t 
d i s t a n c e below on t h e l o w e r , o u t e r p a r t o f the v o l u t i o n . 
Between the two rows i s t h e s i p h u n c l e . As t h e w h o r l s 
become l a r g e r , t h e t u b e r c l e s m i g r a t e l o w e r on t h e s h e l l 
t o where the upper rows s p r i n g from t h e s h e l l d i r e c t l y 
o v e r t h e s i p h u n c l e and t h e n pass o v e r i t . At a w h o r l 
d i a m e t e r o f 1 i n c h , b o t h rows are on the l o w e r , o u t e r 
p a r t o f the v o l u t i o n . At t h e i r f i r s t appearance, t h e 
nodes o c c u r on e v e r y o t h e r t h i r d o r f o u r t h r i b , and a t 
l a t e r s t a g e s on e v e r y o t h e r second o r t h i r d r i b . Where 
c o s t a e b i f u r c a t e t h e y do so a t t h e nodes. R a r e l y 
f i b u l a t i o n o f t h e r i b s between th e two rows o f nodes 
may be o b s e r v e d . " 

Anderson does not agree t h a t W h i t e a v e s ' d e x t r a l l y 

and s i n i s t r a l l y c o i l e d examples r e p r e s e n t the same s p e c i e s . 



He c a l l s t h e s i n i s t r a l t y p e s D. perversum. Anderson r e g a r d s 

o n l y t h e d e x t r a l l y c o i l e d examples as D. hornbyense. 

Two d e x t r a l specimens were found. The l a r g e r one 

w i t h a di a m e t e r o f 33 mm. e x h i b i t s an unsymmetric s u t u r e l i n e 

w h i l e t h e s m a l l e r one has l o n g extended nodes. 

Oc c u r r e n c e : L o c a l i t y J|. 

Hypotype:. K 5 8 - 4 - 4 

K 5 8 - 4 - 6 . 

DIDYMOCERAS perversum ( w h i t e a v e s ) 

P l a t e 1 9 , f i g . 1 

1 8 9 5 H e t e r o c e r a s perversum ( W h i t e a v e s ) . Can. Rec. S c i . 
v o l . 4 , P. 3 5 . 

1903 H e t e r o c e r a s hornbyense ( W h i t e a v e s ) . M e s o z o i c F o s s i l s , 
v o l . 1 , p t . 5 , P. 3 3 2 , p l . 4 2 , f i g s . 2 , 3 . 

1958 Didymoceras perversum (Whiteaves) ( A n d e r s o n ) . G e o l . So 
Mem. 7 1 , p. 1 9 7 . 

The examples c o l l e c t e d by t h e w r i t e r a r e t o o 

fr a g m e n t a r y t o add new i n f o r m a t i o n . 

O c c u r r e n c e : L o c a l i t i e s 3 and 4-. 

Hypotype: K 5 8 - 3 - 2 4 

K 5 8 - 4 - 5 . 
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DIDYMOCERAS hardiensis N. sp. 

Plate 1 9 , f i g s . 2, 3 , k 

Three b e a u t i f u l l y preserved examples were collected. 

On these, the ornamentation and form i s so unique that a new 

species i s proposed. One fragment of a large buccal limb and 

two retroversal loops were found. On one of the l a t t e r the 

smaller limb i s complete and begins to curve at the proximal end. 

Shell costate and tuberculate; flanks on buccal limb 

stronger flattened, meeting dorsum and broad venter with sharply 

rounded contours; section sub-quadrate. On smaller limb flanks 

and venter more convex, section sub-rounded. 

The s h e l l i s ornamented by flexuous costae, and by 

two rows of small sharp nodes, one on each side of the siphon. 

The costae slant towards the retroversal loop from the dorsum 

to mid-flank on both the larger and smaller limb. At mid-flank 

they slant away from the retroversal loop. At the bend the 

costae cross at right angles to the periphery and are straight. 

Bifurcating r i b s are common,! esp e c i a l l y i n the curved portion. 

On the holotype (K 58-5-27) the smaller limb i s complete; at 

i t s proximal end the costae curve towards the apical portion. 

Dimensions of holotype: length of buccal limb i+0 mm.; 

ventro-dorsal diameter 1+5 mm.; l a t e r a l diameter \\2 mm.; length 

of smaller limb 160 mm.; loop diameter 110 mm. Distance 

between limbs 25 mm. 



The o r n a m e n t a t i o n and s u t u r e are s i m i l a r t o 

D. hornbyense, w h i c h may be the a p i c a l p o r t i o n o f D. h a r d i e n s i s 

Whether t h i s i s t h e case w i l l depend on f u r t h e r c o l l e c t i o n s . 

C e r t a i n l y D. hornbyense i s not t h e a p i c a l p o r t i o n o f A n i s o c e r a s 

vancouverense as s u g g e s t e d by W h i t e a v e s . 

Occurrence: L o c a l i t i e s 2 and 5 . 

H o l o t y p e : K 5 8 - 5-27 

P a r a t y p e : K 58-2-20 

K 5 8 - 5-22. 

N0ST0CERAS l a m b e r t e n s e N. sp. 

P l a t e 19, f i g . 5 

T h i s s p e c i e s i s r e p r e s e n t e d by v a r i o u s almost complet 

r e t r o v e r s a l , U-shaped l o o p s . Some o f t h e s e , t h e n c a l l e d 

A n i s o c e r a s c o o p e r i were c o l l e c t e d by Harvey i n t h e l a t e 19th 

c e n t u r y and are now kept i n t h e P r o v i n c i a l Museum at V i c t o r i a . 

The w r i t e r found one complete l o o p and some f r a g m e n t s . The 

s p e c i e s i s common and d i s t i n c t i v e , but so f a r o n l y t h e 

r e t r o v e r s a l l o o p has been c o l l e c t e d . 

S h e l l ornamented by numerous s t r o n g s h a r p r i d g e - l i k e 

c o s t a e ; on t h e s m a l l e r l i m b t h e y are s i m p l e , a n n u l a r , and at 

r i g h t a n g l e s t o t h e p e r i p h e r y . On t h e b u c c a l l i m b t h e c o s t a e 

s l a n t s t r o n g l y backward from t h e a n t i s i p h o n a l s i d e toward t h e 

l o o p . They c r o s s t h e f l a n k s i n a smooth b a c k w a r d l y d i r e c t e d 

a r c u i t y . Near t h e v e n t e r minor c o s t a e d e v e l o p between t h e 

major ones and e x t e n d h a l f w a y down t h e f l a n k s . On the l i m b s 



t h e r e are 5 c o s t a e t o the i n c h ; t h e s e r a r e l y b i f u r c a t e . On 

t h e curved p o r t i o n t h e numerous r i b s are much f i n e r , l e s s 

d i s t i n c t , more rounded and b i f u r c a t e r e g u l a r l y . I n a d d i t i o n 

t o t h e c o s t a e N. l a m b e r t e n s e i s ornamented by two rows o f l a r g e 

b l u n t nodes, one on e i t h e r s i d e o f the s i p h o n . On t h e h o l o t y p e 

t h e nodes a r e p r e s e r v e d o n l y i n t h e bent p o r t i o n but may w e l l 

extend a l o n g t h e f u l l l e n g t h o f t h e l o o p . T h i s s p e c i e s c l o s e l y 

resembles N. mexicanum (Anderson) except f o r i t s o r n a m e n t a t i o n . 

I n N. mexicanum the c o s t a e are s t r a i g h t and s i n g l e ; secondary 

c o s t a e do not d e v e l o p between p r i m a r y ones. 

Dimensions o f h o l o t y p e K 5 8 - 2 - 1 9 : maximum l e n g t h o f 

b u c c a l l i m b 71mm.; l e n g t h o f s m a l l e r l i m b 88 mm.; maximum 

di a m e t e r o f s m a l l e r l i m b 1|3 mm.; d i a m e t e r o f l o o p 113 mm.; 

maximum space between l i m b s 23 ram. 

O c c u rrence: L o c a l i t y 2 . 

H o l o t y p e : K 5 8 - 2 - 1 9 . 

ANISOCERAS (DIDYMOCERAS) vancouverense (Whiteaves) 

P l a t e 2 0 , f i g . 1 

1895 A n i s o c e r a s vancouverense ( W h i t e a v e s ) . Can. Rec. S c i . 
v o l . 4, no. 6 , pp. 3 1 3 - 3 1 8 . 

One specimen was c o l l e c t e d from Hornby w h i c h f i t s 

W h i t eaves' d e s c r i p t i o n o f A. vancouverense. He i n c o r p o r a t e d 

t h i s s p e c i e s w i t h Meek's H e t e r o c e r a s c o o p e r i and Gabb's 

Ammonites c o o p e r i . The l a s t two appear t o be d i s t i n c t from 

A. vancouverense. 
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"The s u r f a c e i s s t r o n g l y r i b b e d , and many o f t h e 
r i b s b ear a l a r g e c o n i c a l t u b e r c l e on each s i d e o f 
t h e p e r i p h e r y , b u t t h e r e i s much i r r e g u l a r i t y i n t h e 
d i s p o s i t i o n o f t h e r i b s and t u b e r c l e s . On t h e s i d e s 
o f t h e s h e l l t h e r i b s are u s u a l l y s i m p l e and d i s p o s e d 
w i t h c o m p a r a t i v e r e g u l a r i t y , b u t t h e y o c c a s i o n a l l y 
b i f u r c a t e , or a s h o r t r i b i s i n t e r c a l a t e d between 
two l a r g e r ones, and two r i b s f r e q u e n t l y c o a l e s c e 
on b o t h s i d e s , a t one o f t h e t u b e r c l e s on t h e o u t e r 
m a r g i n o f t h e p e r i p h e r y . " -- W h i t e a v e s . 

Both l i m b s seem t o have t h e same d i a m e t e r on e i t h e r 

s i d e o f t h e l o o p . T h i s f e a t u r e d i s t i n g u i s h e s t h e s p e c i e s from 

Didymoceras h a r d i e n s i s where t h e b u c c a l l i m b i s much l a r g e r 

t h a n t h e l i m b on the o t h e r s i d e o f t h e l o o p . The s u t u r e , 

s p i n e s and o r n a m e n t a t i o n a r e a l s o v e r y d i f f e r e n t i n A. 

vancouverense and D. h a r d i e n s i s . 

The specimen from Hornby i s almost c o m p l e t e l y 

p r e s e r v e d except f o r p a r t s o f t h e v e n t e r which were not 

p r e s e r v e d by the e n c l o s i n g n o d u l e . I n shape the s h e l l I s 

almost e l l i p s o i d a l , one l i m b p a s s i n g beneath t h e o t h e r . The 

s h e l l i s s l i g h t l y c o n t o r t e d . 

The uncrowded sharp r i d g e - l i k e n a t u r e o f t h e r i b s 

w i t h t h e xtfider concave grooves between, and the s t r o n g , w e l l 

d e v e l o p e d c o n i c a l nodes a r e d i s t i n c t i v e . 

O c c u r r e n c e : L o c a l i t y 3. 

Hypotype: K 58-3-21. 
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Genus: E x i t e l o c e r a s ( H y a t t ) 

"Hyatt i n c l u d e d i n t h i s genus i n a d d i t i o n t o t h e t y p e , 
the more r e g u l a r l y c o i l e d s y m m e t r i c a l ' A n c y c l o c e r a s ' 
j e n n e y i ( W h i t f i e l d ) , w h i c h i s more complete and l e s s 
e c c e n t r i c i n i t s form and o r n a m e n t a t i o n , and more 
c o r r e c t l y r e p r e s e n t s a number o f s p e c i e s o c c u r r i n g i n 
the Upper Cretaceous o f C a l i f o r n i a and Oregon." 

-- Anderson. 

EXITELOCERAS sp. u n d e t . 

P l a t e 2 0 , f i g . 2 

T h i s i s the most r e g u l a r and most s i m p l y ornamented 

o f the N o s t o c e r a t i d s o f Hornby I s l a n d . L i k e a l l t h e o t h e r s i t 

was p r e v i o u s l y r e f e r r e d t o as A n i s o c e r a s c o o p e r i . The c o s t a e 

are s i m p l e ; . t h e y b i f u r c a t e r a r e l y and o n l y i n the c u r v e d p o r t i o n 

o f t h e s h e l l ; t h e y are s t r o n g e s t on t h e f l a n k s w h i c h t h e y c r o s s 

i n a f o r w a r d d i r e c t i o n . Nodes o c c u r b u t are not w e l l p r e s e r v e d 

on the specimen. Both l i m b s a r e almost e q u a l i n d i a m e t e r . 

Occurrence: L o c a l i t y l i . 

Hypotype: K 5 8 - 4 - 1 9 . 

Genus: Hamites ( P a r k i n s o n ) 

Type S p e c i e s : Hamites a t t e n u a t u s (Sowerby) 

"The u n c o i l e d ammonites w i t h i n t h i s genus c o n s i s t o f 
two or t h r e e s t r a i g h t o r s l i g h t l y c u r v e d , n e a r l y 
p a r a l l e l arms connected t o one another by elbows or 
bends o f 180 d e g r e e s . The s u r f a c e o f t h e s h e l l i s 
u s u a l l y ornamented w i t h numerous, s i m p l e c o s t a e t h a t 
are c o n t i n u o u s a l l around; t u b e r c l e s are f o r the most 
p a r t a b s e n t . The s u t u r e c o n s i s t s o f n e a r l y e q u a l 
b i f i d l o b e s , a s m a l l a n t i s i p h o n a l l o b e and f i v e s t r o n g 
b i f i d s a d d l e s . " — U s h e r , p. 1 0 0 . 



"HAMITES" o b s t r i c t u s (Jimbo) 

P l a t e 2 0 , f i g s . 3 , 3 a , 3b 

l 8 9 i i Hamites o b s t r i c t u s ( J i m b o ) . P a l e o n . Abh. Nem., v o l . 2 , 
p t . 3 , p. 3 8 , p l . 7 , f i g s , 2 , a, b. 

1895 Hamites o b s t r i c t u s (Jimbo) ( W h i t e a v e s ) . T r a n s . Roy. S o c , 
Canada, 2nd s e r . , v o l . 1 , s e c . l i , p. 1 3 0 . 

1903 Hamites o b s t r i c t u s (Jimbo) ( W h i t e a v e s ) . M e s o z o i c F o s s i l s , 
v o l . 1 , p t . 5 , P. 3 3 4 , p l . 4 4 , f i g . 3 . 

1908 A n i s o c e r a s o b s t r i c t u m (Jimbo) ( K i l i a n and R e b o u l ) . Schwed. 
Sudpolar-Exped., G e o l . & P a l . , v o l . 3 , p t . 6 , p. 17, p l . 4« 

1921 D i p l o m o c e r a s o b s t r i c t u s (Jimbo) ( S p a t h ) . Ann. S. A f r i c a n 
Mus., v o l . 1 2 , no. 1 6 , p. 2 5 6 . 

1927 Hamites ( P o l y p t y c h o c e r a s ) o b s t r i c t u m (Jimbo) (Yabe). 
Tohoku U n i v . S c i . R e p t s . , 2nd s e r . , v o l . 1 1 , p. 44« 

1943 P o l y p t y c h o c e r a s o b s t r i c t u m (Jimbo) (Mat sumoto). Mem. 
Fac. S c i . Kyusyu Imp. U n i v . , v o l . 2 , no. 1 , p l . 2 , p. 1 1 3 , 
f i g . 2 i i . 

1952 "Hamites" o b s t r i c t u s (Jimbo) ( U s h e r ) . G e o l . S u r v . Canada 
B u l l . 2 1 , p. 1 0 0 , p l . 2 7 , f i g . 7 . 

Three fragments were c o l l e c t e d from a s i n g l e n o d u l e ; 

one hooked p o r t i o n w i t h a c o n s t r i c t i o n on the l a r g e r end, and 

t w o , s t r a i g h t s e c t i o n s , one w i t h a c o n s t r i c t i o n . Whether t h e 

t h r e e s e c t i o n s b e l o n g t o t h e same an i m a l i s not c e r t a i n ; a l l 

are s l i g h t l y c r u s h e d and shoxtf no s u t u r e . 

The specimen has an e s t i m a t e d d i a m e t e r o f 12 mm. and 

i s ornamented by f i n e , s h a r p , t r a n s v e r s e r i b s . There a r e about 

seven o f t h e s e t o a c e n t i m e t e r ; t h e y are s e p a r a t e d by much 

w i d e r concave g r o o v e s . 

Occurrence: L o c a l i t y 3 . 

Hypotype: K 5 8 - 3 - 2 2 . 



PLATE 20 

Page 

F i g . 1 A n i s o c e r a s vancouverense 
(Whiteaves) 
K 58 -3 -21 101 

F i g . 2 E x i t e l o c e r a s sp. u n d e t . 
K 5 8 - 4 - 1 9 103 

F i g s . 3 , Karaites o b s t r i c t u s (Jimbo) 
3 a , 3b K 5 8 - 3 - 2 2 104 

Pig. 4 P a c h y d i s c u s sp. B 
K 58-4--12 75 





CHAPTER I V 

CONCLUSION 

The f a u n a o f t h e Nanaimo s e r i e s i s i m p e r f e c t l y 

u n d e r s t o o d m a i n l y because o f t h e l a c k o f good f o s s i l c o l l e c t i o n s . 

The l i t e r a t u r e , a l t h o u g h p l e n t i f u l , i s f r a g m e n t a r y and o f t e n 

i n a d e q u a t e l y i l l u s t r a t e d . Many s p e c i e s have been named from 

p o o r l y p r e s e r v e d f o s s i l s ; o t h e r s have been d e s c r i b e d but not 

i l l u s t r a t e d . The ones t h a t are i l l u s t r a t e d o f t e n do not show 

enough c h a r a c t e r i s t i c d e t a i l s . S u t u r e drawings are perhaps 

t h e most Inadequate o f a l l . S u t u r e drawings by Meek, Gabb, 

Usher and o t h e r s v a r y t r e m e n d o u s l y f o r t h e same s p e c i e s . The 

main r e a s o n f o r t h i s may be f r e e hand drawing o r t r a c i n g o f 

s u t u r e s ; b o t h methods are i n a c c u r a t e . S u t u r e s can be shown 

c o r r e c t l y o n l y on photographs o f p e r f e c t specimens. I n k i n g i n 

the s u t u r e h e l p s when i t i s t o o obscure to s t a n d out s u f f i c i e n t l y 

i n a photograph. 

I n t h e Upper Lambert f o r m a t i o n some ammonite s p e c i e s 

appear t o be r e s t r i c t e d t o d e f i n i t e zones but a g a i n not enough 

c o l l e c t i n g has been done i n t h e a r e a t o determine t h e z o n a l 
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l i m i t s . The abundance o f P s e u d o p h y l l i t e s i n d r a , P a c h y d i s c u s 

s u c i a e n s i s and P a c h y d i s c u s o o t a c o d e n s i s as w e l l as t h e o c c u r r e n c e 

o f N e o p h y l l o c e r a s ramosum, B a c u l i t e s o c c i d e n t a l i s and B a c u l i t e s 

c h i c o e n s i s i n d i c a t e a M a a s t r i c h t i a n age f o r t h e Lambert 

f o r m a t i o n . T y p i c a l Upper Cret a c e o u s s p e c i e s such as D i p l o m o c e r a s , 

Didymoceras and N o s t o c e r a s a r e a l s o r e c o r d e d . 

A p a r t from t h e above mentioned f o s s i l s , many o t h e r 

s i n g l e s p e c i e s were c o l l e c t e d ; t h i s l a c k o f d u p l i c a t i o n suggests 

a v e r y much l a r g e r f a u n a t h a n i s y e t known. Some s p e c i e s once 

b e l i e v e d t o be r e s t r i c t e d t o o t h e r f o r m a t i o n s l o w e r i n the 

s e r i e s have now been d i s c o v e r e d i n t h e Lambert; examples are 

D e s m o p h y l l i t e s s e l w y n i a n u s and E p i g o n i c e r a s epigonura. 

The w r i t e r b e l i e v e s t h a t a c o m p i l a t i o n o f a l l t h e 

p a l e o n t o l o g i c a l work done i n the Nanaimo s e r i e s i s e s s e n t i a l . 

A r e v i s i o n o f n o m e n c l a t u r e , d e s c r i p t i o n s and i l l u s t r a t i o n s 

w o u l d much improve t h e u n d e r s t a n d i n g o f t h e Upper C r e t a c e o u s 

marine l i f e a l o n g the West Coast o f N o r t h A m e r i c a . 
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