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The harder I work the luckier  
I get …
Mike Atkinson is a researcher in the computer science department at University of Otago. 
He describes the serendipitous beginning of some very productive research … It’s not the 
way you might imagine research begins!

Many years ago I was sitting in my office playing with some numbers. In the type of 

research I am involved with that is quite a common activity and I was investigating 

something in Computer Science called a priority queue. The details of what priority 

queues are and the problem itself are immaterial to this story but I was searching for a 

formula that would tell me how many computations a priority queue could achieve if 

given n numbers to work with.

At the cost of an afternoon’s labour with pen and paper I found that when n=4 the 

answer to my problem was 125.

I then had a stroke of luck that many scientific breakthroughs need. I noticed that 125 

= (4+1) to the power of (4-1) and so made a guess on this very flimsy evidence that 

the general answer was given by (n+1)to the power of (n-1).

Without having much hope at all that my guess was correct I then worked out the 

result for n=1,2,3,5. Amazingly, my formula was right for those values and a few days 

later I was able to prove it was always right. Proving the general result would have been 

impossible had I not known what I was aiming at.

If I was a genius I could perhaps claim that I had had an extraordinary insight, but I 

have to confess that it was luck and that most of the time when I guess like this I am 

quite wrong. However this one lucky moment then led me to a line of research that, 

after 16 years, is still producing interesting results.
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The ups and Downs of 
Inversion Faults
Rick Sibson says Christchurch Cathedral is advancing towards the 
Haast pub at the rate of about 40 mm a year, faulting, crumpling 
and shortening the land between to give us the Southern Alps. He 
ought to know. Professor Sibson has been researching fault zones and 
earthquakes for nearly four decades, lately with a particular interest in 
compressional inversion faults. 

“These are steep faults that formed millennia ago during stretching 
of the Earth’s crust. They remain active as reverse faults during 
the current period of crustal shortening. Such inherited structures 
present peculiar problems. First, activity on these inherited structures 
is difficult to assess because of their contradictory offset history. 
Second, mechanical analysis suggests their continued activity depends 
on the presence of highly pressurized fluids at depth.”

This latter characteristic may be responsible for the association 
of these compressional inversion faults with gold-quartz veining 
and related structures hosting oil-gas fields, as is the case in the 
Taranaki Basin. These associations may arise because of the ability 
of inversion faults to function as ‘valves’, bleeding off overpressured 
fluids immediately after seismic activity, when there is enhanced 
permeability along the fault. 

This on-again-off-again fluid discharge helps to explain the 
mineralisation commonly found in exhumed ancient fault zones – 
the mineralisation at Macraes Mine is hosted along an ancient fault 
structure lifted from a depth of 10-15 km. Sibson also suggests that 
earthquake activity on inversion structures may help oil and gas shift 
episodically into the dome structures associated with compressional 
inversion. Earthquake activity, it turns out, may have its uses!

Can Phytoplankton  
save the world?
RPhytoplankton can effectively trap atmospheric carbon at the 
bottom of the sea for tens of thousands of years, cutting down levels of 
greenhouse gases that are linked to global warming. Robert Strzepek 
and his colleagues are exploring two kinds of phytoplankton from 
the Southern Ocean: diatoms, which are large cells with a silica-based 
exo-skeleton, and Phaocystis, which are tiny cells, but occasionally form 
large spherical colonies. Initial studies looked at how these oceanic 
phytoplankton manage to thrive in the iron-poor Southern Ocean.

“We looked at how oceanic diatoms photosynthesise: their biochemical 
make-up in comparison with their coastal cousins that inhabit 
iron-rich coastal environments (same genus, but different habitat). 
Photosynthesis requires three types of complexes, and iron is a major 
component of two of them. We found that the oceanic diatoms 
had much lower ratios of the most iron-rich complexes, in the case 
of Photosystem I – up to five times lower than the coastal species. 
This didn’t change when we put the oceanic diatoms in an iron-rich 
environment, so they don’t just acclimate to immediate changes in iron 
availability. Rather, they seem to have evolved so that they require less 
iron all the time.”

Researchers have been looking at environmental benefits of 
phytoplankton’s carbon- trapping … Strzepek says the Southern Ocean 
has more potential for this because the waters are so nutrient rich.

“An experiment was done in the North Pacific, seeding the waters 
with extra iron to stimulate an algal bloom (rapid growth in the 
phytoplankton population). But the diatoms also need lots of silicate to 
create their exo-skeletons, so the addition of iron led to a lack of silicate 
that ultimately inhibited phytoplankton growth. In the Southern Ocean 
basic nutrients like silicate are very plentiful, so this area has a much 
greater potential to take up atmospheric carbon.”


