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DEPARTMENT OP MINES 
SOUTH AUSTRALIA 

FOSSILIFEROU3 LIMESTONE OP. QUATERNAgfy AGE FROM 

NAURU 

fcy 

N. H. Ludbrook. 

ABSTRACT; 

Limestone c o l l e c t e d about 170 f e e t above sea l e v e l south 
e a s t o f Buada Lagoon on Nauru, c o n t a i n s numerous moulds o f mollusca 
which, i n d i c a t e t h a t the rock i s o f P l e i s t o c e n e a g e . 

1 . INTRODUCTION: 

I n November, 1 9 6 1 , a block of l imestone from Nauru r i c h 

i n molluscan moulds was submitted t o the w r i t e r by the Bureau of 

Mineral Resources which had r e c e i v e d the m a t e r i a l from the Admin-

i s t r a t o r of Nauru. I t was hoped t h a t the mollusca might g ive some 

c l e a r i n d i c a t i o n of the age of the phosphatized l imestones of the 

i s l a n d . 

• Although Nauru has been one of A u s t r a l i a ' s p r i n c i p a l s o u r c e s 

of phosphate rock s i n c e 1 9 1 9 , very l i t t l e i n f o r m a t i o n on the geology 

of the i s l a n d has been publ ished. Some g e o g r a p h i c a l data a r e 

c o n t a i n e d i n a paper by Danvers Power ( 1 9 0 5 , PP. 2 1 3 - 2 2 0 ) and p a s s i n g 

r e f e r e n c e t o Nauru i s made by Owen ( 1 9 2 3 , PP. 1 , 3 ) . 
i 

2 . ACKNOWLEDGEMENTS: 

I n f o r m a t i o n on the o c c u r r e n c e of the f o s s i l i f e r o u s l i m e -

stone and on what i s known of the geology of the i s l a n d , has been 

f u r n i s h e d through Dr. J . M. Dickins by Mr. W. C. White , both of the 

Bureau of Mineral R e s o u r c e s . 

•For a s s i s t a n c e i n providing m a t e r i a l f o r comparison, the 

w r i t e r i s indebted to the B r i t i s h Museum ( N a t u r a l H i s t o r y ) , 

D r s . H. Ladd and H. A. Rehder of the United S t a t e s N a t i o n a l Museum, 

Dr . Myra KeenrfStanford U n i v e r s i t y , and Dr. S t e a r n s MacNeil, U . S . G . S . 

Menlo P a r k . 

3 . GEOGRAPHICAL AND GEOLOGICAL SETTING: 

Nauru i s s i t u a t e d near t h e equator i n l a t i t u d e 0 ° 3 2 ' 5 U " S , 

longi tude 1 6 6 0 5 5 ' 0 " E . I t s a r e a i s 1+692 a c r e s , g r e a t e s t l e n g t h 

3 f miles 'and g r e a t e s t width , 2 f m i l e s . I t r i s e s to a height of 

about 210. f e e t , and i s surrounded by a f l a t shore r e e f 100 t o 130 

yards wide (Power 1 9 0 5 , P . 2 1 7 ) . From s u r f a c e i n d i c a t i o n s o n l y , 
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the i s l a n d i s regarded as an a t o l l . 

The g e n e r a l l y a c c e p t e d view i s t h a t the top p a r t of the 

l i m e s t o n e s forming the i s l a n d has "been phosphatized "by downward 

movement of phosphate from puano deposi ted on the i s l a n d by s e a 

b i r d s , al though t h i s i s not proven. 

The samples c o n t a i n i n g molluscan impressions were c o l l e c t e d 

from the b a s e o f the phosphatized l a y e r about 18 f e e t below the 

o r i g i n a l s u r f a c e during the mining of phosphate a t Anderson's 

H i l l , which was o r i g i n a l l y 188 f e e t above sea l e v e l . ' Mining 

h e r e r e v e a l e d more than u s u a l l y f r a c t u r e d l imestone p i n n a c l e s 

and l imestone agglomerate masses . The l o c a t i o n i s some 20 chains 

s o u t h - e a s t o f Buada Lagoon. 

No m a t e r i a l from below 170 f e e t above sea l e v e l was sub-

m i t t e d . 

1+. LITHOLOGICAL CORRELATION OF THE LIMESTONE: 

As known from the m a t e r i a l submit ted , the l imestone i s 

f a i r l y hard but v a r i a b l e i n t e x t u r e . . I t has been l e a c h e d and 

phosphatized and c a r r i e s numerous s o l u t i o n channels i n which c a l -

careous and phosphat ic m a t e r i a l has been r e d e p o s i t e d . Colour 

v a r i e s from cream - white to l i g h t brown. 

Although molluscan impressions are abundant , none of the 

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

; L i t h o l o g i c a l l y , the l imestone may be compared with the 

Yontan : Limestone of Okinawa (MacNeil , 1 9 6 0 , p . 1 1 ) , m a t e r i a l from 

which, through the c o u r t e s y of Dr. MacNeil, the w r i t e r was able 

t o examine i n the U . S . G . S . C o l l e c t i o n a t Menlo P a r k , C a l i f o r n i a . 

The Yontan Limestone o c c u r s a t a maximum a l t i t u d e of I4.5O f e e t , i t s 

presence above 250 f e e t being regarded as due t o f a u l t i n g , and i s 

from kO t o 200 f e e t t h i c k (MacNeil , I . e . pp. 1 1 , 1 2 ) . 

5 . FAUNA AND AGE OF THE MATERIAL: 

The l imestone i s crowded with moulds o f m o l l u s c a , most ly 

pelecypoda with i s o l a t e d g a s t r o p o d a . P r e s e r v a t i o n i s poor on the 

whole and i d e n t i f i c a t i o n was made from l a t e x c a s t s . These were 

compared with specimens in the B r i t i s h Museum ( N a t u r a l H i s t o r y ) , 

the United S t a t e s N a t i o n a l Museum and the Geology Department o f 

Stanford U n i v e r s i t y . 
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The most abundant s p e c i e s i s Fragum fragum (Linn^) which 

c o n s t i t u t e s probably 90 per cent of the f a u n a . This i s a common 

s p e c i e s ! of the Great B a r r i e r Reef and the I n d o - P a c i f i c Region., and 

i t i s i d e n t i f i e d without doubt in the Nauru l i m e s t o n e . Other 

s p e c i e s : p r e s e n t a r e : Gafrarium pectinatum (LinndO , the impressions 

o f which may be compared with examples of the s p e c i e s from Samoa^ 

c f . P i t a r ( P i t a r i n a ) s t r i a t a ( G r a y ) , the i d e n t i f i c a t i o n of which, 

from two l a t e x c a s t s , i s approximate only s i n c e the adductor s c a r s 

of the one Nauru specimen showing the i n t e r n a l f e a t u r e s a r e s e t 

h i g h e r under the hinge than they are i n P i t a r ( P i t a r i n a ) s r t r i a t a ; 

a n d T s r e b r a l i a p a l u s t r i s ( L i n n e ) . There a r e some s l i g h t d i f f e r -

ences mainly in the apparent number of a x i a l r i b s between the 

f o s s i l m a t e r i a l and Recent examples of T e r e b r a l i a p a l u s t r i s . 

A l l of these s p e c i e s are l i v i n g i n the Indo P a c i f i c Region 

a t the p r e s e n t day. 

The presence of T e r e b r a l i a p a l u s t r i s . which i n h a b i t s swampy 

mud f l a t s , mangrove swamps and e s t u a r i n e swamps, suggests . t h a t 

the m a t e r i a l was deposi ted in the lagoon. 

From the a v a i l a b l e e v i d e n c e , i t i s t h e r e f o r e considered 

t h a t the l imestone on Nauru a t l e a s t above 170 f e e t above sea l e v e l 

i s o f Quaternary ( P l e i s t o c e n e ) a g e , probably contemporaneous wi th 

the Yontan Limestone of Okinawa. 

Deposi t ion of guano would t h e r e f o r e have taken p l a c e not 

b e f o r e l a t e P l e i s t o c e n e or Recent t i m e . 
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