
T h e s e readings were taken inside and outside C o o k ' s 
Passage. T h e r e are plenty o f nutrients be low 100 m 
depth. 

Where the 
Great Barrier 
Reef gets its 
nutrients 
Cora l reefs s u c h as the Great 

Barrier R e e f present a 

puzz l ing paradox: they g r o w 

profusely, and support a 

r i ch c o l l e c t i o n o f life fo rms , 

in a virtually sterile sea. 

W h e r e d o they ge t the 

necessary nutrients? 

D r R o r y T h o m p s o n and 

M r T e r r y G o l d i n g , o f the 

C S I R O D i v i s i o n o f 

O c e a n o g r a p h y , be l ieve they 

n o w k n o w the answer. 

Measu remen t s they have 

taken at C o o k ' s Passage, no t 

far f rom C o o k t o w n , back 

u p the theory that large tides 

br ing nutrient-r ich water 

f rom the o c e a n depths to the 

surface and w a s h it t h rough 

the cora l . T h e theory fits 

the k n o w n facts about cora l 

reefs very w e l l . 

A reef g rows m o s t 

v igo rous ly at its outer edge , 

whe re , at the r im o f the 

cont inenta l shelf, it fronts 

o n t o a w i d e expanse o f o p e n 

sea. T h i s suggests that the 

nutrients c o m e f rom the 

o c e a n side rather than the 

land. 

Y e t the surface waters o f 

the o p e n o c e a n are very 

l o w in nutrients — virtual 

b i o l o g i c a l deserts — 

a l though nutrients are 

tantalizingly c l o s e , in deep , 

c o l d water b e y o n d the reef. 

Measu remen t s the 

researchers t ook s h o w e d that 

nitrates increase sharply 

b e l o w 100 m depth. A n d 

their ca lcu la t ions s h o w that 

tidal currents o n the reef 

are s t rong e n o u g h to suck up 

these nutrients. 

T h e reef g r o w s very 

dense ly , leaving o n l y nar row 

channe l s for the tide to 

f l o w through. A s a result, 

turbulent, jet-like f lows o f 

water surge t h rough the 

channe l s w h e n the tide is 

f l o o d i n g , or ebb ing . T i d a l 

currents o f u p to 2 metres 

per s e c o n d have been 

observed. 

T h e effect rather 

resembles what happens 

w h e n a bott le o f w i n e is 

decanted t o o fast; the f l o w o f 

w i n e th rough the n e c k sucks 

u p sed iment . F o r a no rma l 

tide g iv ing a channe l speed 

o f 1•5 metres per s e c o n d , D r 

T h o m p s o n calcula tes that 

everything above a depth o f 

140 m s h o u l d be sucked in. 

If, at spr ing tide, the speed 

shou ld d o u b l e , suc t ion 

w o u l d act to a depth o f 

160 m . T h e peak c h a n n e l 

speed is very important . N o t 

o n l y does the v o l u m e o f 

deep water sucked u p 

increase in p ropor t ion to the 

square o f this speed , but 
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With 'Sprightly' anchored in Cook's Passage, the team 
continuously sampled the water. Cold water laden with 
nutrients flowed into the Passage on each flood tide. 



A laboratory simulation of what happens on the Reef. 
Deep, nutrient-rich water (green) is sucked up when water 
flows (left to right) through a narrow channel. 

the dep th p l u m b e d and the 
concen t ra t ion o f nitrate 
increase rapidly t o o . 

A l t h o u g h navigat ing in a 
nar row, swift, turbulent 
channe l is difficult , 
particularly w h e n strong 
trade w i n d s b l o w , D r 
T h o m p s o n and M r G o l d i n g 
have made a series o f 
measurements that support 
the suc t ion theory. 

First ly, they f o u n d that the 
sha l low water ins ide the 
reef is c o o l e r and saltier than 
surface water outs ide . T h i s 
suggests d e e p c o l d water 
f rom outs ide is m i x i n g wi th 
water ins ide the reef's e d g e . 
M o r e substantial e v i d e n c e 

c o m e s f rom measurements 
taken in C o o k ' s Passage 
itself. Prof i les o f temperature 
w i t h depth s h o w a dist inct 
c o o l layer o n the b o t t o m 
dur ing the f l o o d t ide, but no t 
at o ther t imes . 

In addi t ion, water samples 
taken at the same spot in 
the c h a n n e l over a n u m b e r 
o f days s h o w e d h i g h nitrate 
levels near the b o t t o m w h e n 
the tide was f l o w i n g in. 

T i d a l l y i n d u c e d ' upwe l l ing ' 
by the Grea t Barrier Reef . 
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