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d,��E�^d��Z�WKZd 

�ƌŝĂŶ�:�&ŽƌĚ 

dŚŝƐ�ĐŽŵƉŝůĂƚŝŽŶ�ƵŶŝƚĞƐ�ƐĞǀĞŶ�ƐĞƉĂƌĂƚĞ�ƌĞƉŽƌƚƐ�ŽŶ�ƚŚĞ�&ĞůůŽǁƐŚŝƉ�ĂǁĂƌĚĞĚ�ďǇ�E�^d�͘�dŚĞ�ĚŽĐƵŵĞŶƚƐ�

ǁĞƌĞ�ƉƌŽĚƵĐĞĚ�ďĞƚǁĞĞŶ�ϮϬϬϰ-ϮϬϬϳ͕�ĂŶĚ�ƐƵŵŵĂƌŝĞƐ�ŽĨ�ĞĂĐŚ�ĂƌĞ�ůŝƐƚĞĚ�ďĞůŽǁ͘���ƐĞƉĂƌĂƚĞ�ƐƉƌĞĂĚͲ

ƐŚĞĞƚ�;ǁŚŝĐŚ�ǁĞŝŐŚƐ�ĂůŵŽƐƚ�Ϯ͘ϱ�ŬŐ�ǁŚĞŶ�ƉƌŝŶƚĞĚ�ŽƵƚͿ�ůŝƐƚƐ�ĞǀĞƌǇ�ǀŝƐŝƚ�ĂŶĚ�ĚĞƚĂŝůƐ�Ăůů�ƚŚĞ�ƌĞƐĞĂƌĐŚ  ͘

  

ϭ͗�d,��&/Z^d�^/y�DKEd,^�Ͷ�:ƵůǇ�ϮϬϬϰ 

�Ŷ�ŝŶƚƌŽĚƵĐƚŽƌǇ�ĚŽĐƵŵĞŶƚ�ƉƌŽǀŝĚĞĚ�ƚŚĞ�ĨĞůůŽǁƐŚŝƉ�ŽĨĨŝĐĞƌ�ǁŝƚŚ�Ă�ƐƵŵŵĂƌǇ�ŽĨ�ǁŽƌŬ�;ĂŶĚ�ůŝŬĞůǇ�ŽƵƚĐŽŵĞƐͿ�ƚŽ�ƐƵƉƉŽƌƚ�ŚŝƐ�

ĨŝƌƐƚ�ƉƌĞƐĞŶƚĂƚŝŽŶ�ƚŽ�ƚŚĞ�ƐƉŽŶƐŽƌƐ͘�dŚĞƌĞ�ǁĂƐ�ĂůƌĞĂĚǇ�ŵƵĐŚ�ŵĞĚŝĂ�ŝŶƚĞƌĞƐƚ�ŝŶ�ƚŚĞ�ĂǁĂƌĚ�ŽĨ�ƚŚĞ�ĨĞůůŽǁƐŚŝƉ͕�ĂŶĚ�ƌĞƐĞĂƌĐŚ�

ŚĂĚ�ďĞŐƵŶ�ǁŝƚŚ�ƚŚĞ�ƐĐĂŶŶŝŶŐ�ĞůĞĐƚƌŽŶ�ŵŝĐƌŽƐĐŽƉĞƐ�Ăƚ�ƚŚĞ��ĂǀĞŶĚŝƐŚ�ůĂďŽƌĂƚŽƌǇ�ŽĨ��ĂŵďƌŝĚŐĞ�ƵŶŝǀĞƌƐŝƚǇ͘��� 

  

Ϯ͗�Z��W/E'�d,��t,/Z>t/E��Ͷ�:ĂŶƵĂƌǇ�ϮϬϬϱ 

dĂƌŐĞƚƐ�ĨŽƌ�ƚŚĞ�ĨŝƌƐƚ�ǇĞĂƌ�ŚĂǀĞ�ďĞĞŶ�ĂƚƚĂŝŶĞĚ͕�ĂŶĚ�ŶĞǁ�ƌĞƐĞĂƌĐŚ�ƌĂŶŐĞƐ�ĨƌŽŵ�'DKƐ�ĂŶĚ�ƚŚĞ�ŝŶƚĞůůŝŐĞŶĐĞ�ŽĨ�Ă�ƐŝŶŐůĞ�ůŝǀŝŶŐ�

ĐĞůů͕�ƚŽ�ƚŚĞ�ƵŶĞǆƉůŽƌĞĚ�ƉŽƚĞŶƚŝĂů�ŽĨ�ŶĞƵƌŽŶƐ�ĂŶĚ�ĂŶ�ĂŶƐǁĞƌ�ƚŽ�ŽƵƌ�ĞŶĞƌŐǇ�ĐƌŝƐŝƐ͘��Ǉ�ƚŚŝƐ�ƚŝŵĞ͕�ĐůŽƐĞ�ƚŽ�ϯϬ�ůĞĐƚƵƌĞƐ�ŚĂĚ�

ďĞĞŶ�ŐŝǀĞŶ�ƚŽ�ĂƵĚŝĞŶĐĞƐ�ƚŽƚĂůůŝŶŐ�ƐŽŵĞ�ϰ͕ϬϬϬ�ƉĞŽƉůĞ͕�ĂŶĚ�ǀŝƐŝƚƐ�ŚĂĚ�ĂůƌĞĂĚǇ�ďĞĞŶ�ƉĂŝĚ�ƚŽ�ϲϲ�ŝŶƐƚŝƚƵƚĞƐ�ŝŶ�ϭϯ�ĐŽƵŶƚƌŝĞƐ͘��� 

  

ϯ͗�^/E'�WKZ��s/^/d�Ͷ�DĂǇ�ϮϬϬϱ 

E�^d��ĂƌƌĂŶŐĞĚ�Ă�ǀŝƐŝƚ�ƚŽ�^ŝŶŐĂƉŽƌĞ�ĨŽƌ�ĨĞůůŽǁƐ͕�ĂŶĚ�ƚŚŝƐ�ŚĂƐƚŝůǇ-ĐŽŵƉŝůĞĚ�ƌĞƉŽƌƚ�ƐƵŵŵĂƌŝƐĞƐ�ƚŚĞ�ĞǀĞŶƚ͘�E�^d�͛Ɛ�Ăŝŵ�ǁĂƐ�

ƚŽ�ŝŶǀŝƚĞ�Ă�ƐƵďƐƚĂŶƚŝĂů�ĂƵĚŝĞŶĐĞ͕�ďƵƚ�ŝƚ�ǁĂƐ�ŶŽƚ�Ă�ƐƵĐĐĞƐƐ͖�ĨĞǁ�ƚƵƌŶĞĚ�ƵƉ�ƚŽ�ƚŚĞ�ƌĞĐĞƉƚŝŽŶ͘�DĞĂŶǁŚŝůĞ�/�ůĞĐƚƵƌĞĚ�ƚŽ��ŝŽƉŽͲ

ůŝƐ͕�ƚŚĞ�ďŝŽƐĐŝĞŶĐĞƐ�ƌĞƐĞĂƌĐŚ�ĐĞŶƚƌĞ͕�ĂŶĚ�ƐĞǀĞƌĂů�ŽƚŚĞƌ�ĞǀĞŶƚƐ�ǁĞƌĞ�ƉƌŝǀĂƚĞůǇ�ŽƌŐĂŶŝƐĞĚ�ĨŽƌ�ŵĞ�ďǇ�^ŝŶŐĂƉŽƌĞ�ĂĐĂĚĞŵŝĐƐ͘�� 

  

ϰ͗�E�t�dKW/�^͕�E�t�/E^/',d^�Ͷ�:ĂŶƵĂƌǇ�ϮϬϬϲ 

&ƵƌƚŚĞƌ�ƌĞƐĞĂƌĐŚ�ĞŵďƌĂĐĞĚ�ůĞĂƌŶŝŶŐ�ŵĞĐŚĂŶŝƐŵƐ�ŝŶ�ŚŝŐŚĞƌ�ƉůĂŶƚƐ͕�ŝŶǀĞƐƚŝŐĂƚŝŽŶƐ�ŽĨ�ŐĞŽƚŚĞƌŵĂů�ƉŽǁĞƌ͕�ĐƵůƚƵƌĞĚ�ŵĞĂƚ�ĂƐ�

Ă�ĨŽŽĚ�ƌĞƐŽƵƌĐĞ͕�ĂŶĚ�ŵĂŶǇ�ŽƚŚĞƌƐ͘��Ǉ�ŶŽǁ�/�ŚĂĚ�ĚĞůŝǀĞƌĞĚ�ŽǀĞƌ�ϲϬ�ůĞĐƚƵƌĞƐ�ƚŽ�ĂƵĚŝĞŶĐĞƐ�ƚŽƚĂůůŝŶŐ�ϭϬ͕ϬϬϬ�ƉĞŽƉůĞ͕�ĂŶĚ�ŚĂĚ�

ǀŝƐŝƚĞĚ�ϭϭϳ�ƵŶŝǀĞƌƐŝƚŝĞƐ�ŝŶ�ϯϯ�ĐŽƵŶƚƌŝĞƐ͘��ŽŽŬƐ͕�ƉƌŽŐƌĂŵŵĞƐ�ĂŶĚ�ĐŽƵƌƐĞƐ�ǁĞƌĞ�ĂůƐŽ�ƉƌŽŵŝŶĞŶƚ�ĂŶĚ�/�ŚĂĚ�ŵĞƚ�ǁŝƚŚ�ŽǀĞƌ�

ϰ͕ϬϬϬ�ƉĞŽƉůĞ͘� 

  

ϱ͗�ϮϬϬϲ�/Ed�Z/D�Z�WKZd�Ͷ�:ƵůǇ�ϮϬϬϲ 

�ĨƚĞƌ�ĞǆƉůŽƌŝŶŐ�ƚŚĞ��ŵĂǌŽŶ�ƌĂŝŶĨŽƌĞƐƚ͕�ĂƚƚĞŶƚŝŽŶ�ƚƵƌŶĞĚ�ƚŽ�ƚŚĞ�ƉĂƌĂƐŝƚĞ�'ŝĂƌĚŝĂ͕�Ă�ŶĞǁ�ƚŚĞŽƌǇ�ŽŶ�ƉůĂŶƚ�ĞǆĐƌĞƚŝŽŶ͕�ŝŶǀĞƐƚŝͲ

ŐĂƚŝŽŶƐ�ŽĨ�ŚƵŵĂŶ�ďůŽŽĚ�ĐŽĂŐƵůĂƚŝŽŶ͕�ĂŶĚ�ǁŽƌŬ�ŽŶ�ŝŶƚĞƌŶĞƚ�ůĞĂƌŶŝŶŐ�ǁŝƚŚ�ŵǇ�ĂƉƉŽŝŶƚŵĞŶƚ�ƚŽ�Ă�ǀŝƐŝƚŝŶŐ�ƉƌŽĨĞƐƐŽƌƐŚŝƉ�Ăƚ�

>ĞŝĐĞƐƚĞƌ�ƵŶŝǀĞƌƐŝƚǇ͘�^ĞǀĞƌĂů�ďŽŽŬ�ĐŚĂƉƚĞƌƐ�ǁĞƌĞ�ƉƵďůŝƐŚĞĚ�ďǇ�ƚŚĞ�EĂƚƵƌĂů�,ŝƐƚŽƌǇ�DƵƐĞƵŵ�ĂŶĚ�ŝŶ�Ă�ŶĞǁ�ƚĞǆƚďŽŽŬ�ŽŶ�

ŶĞƵƌŽůŽŐǇ͘��������� 

  

ϲ͗�>�^d�>�W�Ͷ�DĂǇ�ϮϬϬϳ 

�Ɛ�ƚŚĞ�ĨĞůůŽǁƐŚŝƉ�ĞŶƚĞƌĞĚ�ŝƚƐ�ĐůŽƐŝŶŐ�ƉŚĂƐĞ�/�ŚĂĚ�ǀŝƐŝƚĞĚ�ϯϰϬ�ŝŶƐƚŝƚƵƚĞƐ͕�ŵĞĞƚŝŶŐ�ŽǀĞƌ�ϭϬ͕ϬϬϬ�ƉĞŽƉůĞ͕�ĂŶĚ�ŚĂĚ�ƉƌĞƐĞŶƚĞĚ�

ϭϯϲ�ůĞĐƚƵƌĞƐ�ƚŽ�ŵŽƌĞ�ƚŚĂŶ�ϭϳ͕ϬϬϬ�ǁŚŝůĞ�ĐŽŵƉůĞƚŝŶŐ�ϳϬ�ŝŶƚĞƌŶĂƚŝŽŶĂů�ǀŝƐŝƚƐ͘�dŚĞƌĞ�ŚĂĚ�ďĞĞŶ�ϬϬ�ŵĞĚŝĂ�ǁƌŝƚĞ-ƵƉƐ�ĂŶĚ�ŽǀĞƌ�

ϯϬ�ďƌŽĂĚĐĂƐƚƐ�ŚĂĚ�ďĞĞŶ�ĐŽŵƉůĞƚĞĚ͘�sŝƐŝƚƐ�ŚĂĚ�ƌĂŶŐĞĚ�ĨƌŽŵ�ZƵƐƐŝĂ�ĂŶĚ��ƵƐƚƌĂůŝĂ͕�ĂŶĚ�ĨƌŽŵ�/ŶĚŝĂ�ƚŽ�^ŽƵƚŚ��ĨƌŝĐĂ  ͘

����� 

ϳ͗�&/E�>�tKZ��Ͷ�:ĂŶƵĂƌǇ�ϮϬϬϴ 

tŚĞŶ�ƚŚŝƐ�ƌĞƚƌŽƐƉĞĐƚŝǀĞ�ĂĐĐŽƵŶƚ�ǁĂƐ�ĐŽŵƉŝůĞĚ�/�ŚĂĚ�ŐŝǀĞŶ�ϭϱϬ�ƉƌĞƐĞŶƚĂƚŝŽŶƐ�ƚŽ�ĂůŵŽƐƚ�ϮϬ͕ϬϬϬ�ƉĞŽƉůĞ�ĂŶĚ�ϳϬ�ŵĞĚŝĂ�ƌĞͲ

ƉŽƌƚƐ�ŚĂĚ�ďĞĞŶ�ƉƵďůŝƐŚĞĚ͘�dŚŝƐ�ƌĞƉŽƌƚ�ŝŶĐůƵĚĞƐ�ǀŝƐŝƚƐ�ƚŽ�ƚŚĞ�DĂǇĂŶ�ƉǇƌĂŵŝĚƐ�ŽĨ�DĞǆŝĐŽ͕�ŵƵƐƐĞů�ĨĂƌŵƐ�ŝŶ�ƚŚĞ�&ĂĞƌŽĞƐ͕�ĞůĞͲ

ƉŚĂŶƚƐ�ŝŶ��ĨƌŝĐĂ�ĂŶĚ�ƌĞǀĞĂůƐ�ƐĐŝĞŶƚŝĨŝĐ�ƐĞĐƌĞƚƐ�ŽĨ�ĂƵƚƵŵŶ�ůĞĂǀĞƐ͕�ďůŽŽĚ�ĐĞůůƐ͕�ĂŶĚ��ƌŝƚĂŝŶ�ƌĞ-ŵĂƉƉĞĚ�ƚŽ�ƐŚŽǁ�ƚƌĂǀĞů�ƚŝŵĞƐ͘� 





Nobody can imagine the impact 

of a NESTA Fellowship on a life 

style that has always needed to 

balance income with activity. 

This funding altered everything. 

An Invitation to attend an event 

or a meeting was no longer an 

intrusion into a busy life ³

suddenly, it was part of it all. 

One was actually being funded 

to attend. Nothing like this has 

been experienced before.  

Most surprising was the advice 

JLYHQ�E\�WKH�)HOORZVKLS�2IILFHU��´:K\�QRW�

WDNH�WKH�ILUVW�VL[�PRQWKV�RII�IURP�ZRUN"µ�KH�

KDV�VDLG��´<RX�FRXOG�XVHIXOO\�XVH�WKLV�WLPH�WR�

re-appraise your position, to visit and have 

discussions, and to take time to re-evaluate 

\RXU�SULRULWLHV�µ�:KDW�H[WUDRUGLQDU\�DGYLFH��,�

took it, of course. 

For the first time, when attending a meet-

ing, I was funded to be there. Ordinarily an 

independent scientist cannot stand on an 

equal footing with academics who are there 

as part of their employment. Suddenly, this 

financial backing was there for me, too. The 

occasions that I have 

attended range from 

the formal dinners in 

Cambridge and London 

to specialist events, 

conferences, social 

meetings and intensive 

discussions, lectures 

and broadcasts. The 

panoply of scientific 

events has now been 

embraced with much 

enthusiasm. There is 

going to be a time-sheet (appended) which 

gives some insight into this variety. Behind 

all this has been an overdue phase of practi-

cal reorganisation. For instance, thousands 

of documents have been sorted, some dis-

carded, and many more are being cata-

logued, scanned, and copied.  

Just one research programme resulted in a 

range of photographs that fill a container 

WKDW·V�KDUG�WR�OLIW��7KLV�LV�D�SUHFLRXV�UHVRXUFH��

and it needed attention ³ now, because of 

the NESTA Fellowship, the archive is being 

conserved and the key items digitised.        

                  

Photograph by reporters from the Peterborough 
Evening Telegraph to mark the NESTA award. 

July 2004 

BRIAN J. FORD 

At the core of the NESTA Fellowship lies a 

programme of personal development. It has 

provided a chance to look again at methods 

of working and to change many of them. 

Improvements in efficiency have resulted 

from the new computing systems now in 

place; new software is being installed and 

specialist training has been taking place. 

Visits to scientists with whom I was overdue 

WR�VSHQG�WLPH�KDYH�EHHQ�XQGHUWDNHQ��,W·V�

OLWWOH�XVH�EHLQJ�LQ�FRQWDFW�ZLWK�RQH·V�SHHUV�LI�

there is no time actually to interact, and the 

Fellowship has now been instrumental in 

reopening many doors. 

There has been a chance to resume studies 

of neglected areas of interest and an oppor-

tunity to embrace new fields of investigation 

in many countries ³ and all due to NESTA. 

THE FIRST SIX MONTHS 

Personal progress 

First six months 3 

Personal progress 3 

Research broadcasting 4 

Meetings 5 

Future promise 5 

Micrographs 6 

Promise & potential 6 

Inside this report 

What NESTA has         

encouraged 

∑ Individuals who have taken 
part in discussions range 
from  Neil Kinnock to the 
former Lord Chancellor. 

∑ Over 1,000 pictures have 
been digitised ready for 
future lectures. 

∑ Invitations to speak have 
come from the USA, Italy 
and the Netherlands. 

∑ Book chapters and papers 
have appeared during the 
Fellowship and new lectures 
are now being finalised.  



biological material. As a trial of the system, micrographs of 

pollination mechanisms in the flowers of Bellis perennis have 

been obtained (p4), for example, along with preliminary 

studies of plant anatomy and the formation of pteridophyte 

sporangia. It is hoped to carry out some elemental analysis of 

abscised leaves in angio-

sperms, as an aid to under-

standing more about the 

physiology of the process.  

There is a related question 

of how plants respond to 

environmental stimuli. Can 

Taraxacum, so common in 

JDUGHQV�� WUXO\� ·OHDUQ·� WR�

modify its development in 

order to reduce the 

chance of being damaged, 

for example, by a mower? 

Some experiments are 

planned for next season to 

see whether flowering 

SODQWV� WUXO\� FDQ� ·OHDUQ·�

from their experience.      

Sheer science lies at the heart of this activity. On travels 

across the Caribbean and in the United States, a selection of 

botanical specimens has now been collected as part of an on

-going investigation into plant physiology and the little-

known mechanisms through which higher plants excrete.  

This is a crucial area of interest, since it 

allows us to develop ways of reclaiming 

soils contaminated with heavy metals, 

for example. The concept was published 

in Nature and it is now hoped to extend 

this research and develop contacts with 

others now pressing this idea ahead. 

The environmental scanning electron 

microscope, ESEM, is central to this work. 

The ESEM is a counter-intuitive scientific 

instrument in many ways. Although it is 

based on image formation through a 

beam of electrons, the beam is arranged 

so that it can operate even through a 

JDVHRXV�DWPRVSKHUH��7KLV�VKRXOGQ·W�UHDO�

ly be possible! Using this equipment it 

been possible to extend the technology to 

the examination of real-time living          

and Jane Smith carried a live interview about the new Fel-

lowship and what it might entail, follow-

ing which Trevor Dann and Catherine 

Carr broadcast a live interview from BBC 

Cambridge. 

Such was the response to this broadcast 

WKDW�WKH�·$IWHU�1LQH·�SURJUDPPH�UHTXHVW�

ed a more lengthy item, and a half-hour 

live interview by Trevor Dann and Emma 

Maclaine went out in June.  

Not only was this an in-depth personal 

interview, but it gave a chance to exam-

ine the Fellowship.         

The broadcast media are always anxious for live and topical 

FRPPHQW��6LQFH�UHJXODWLRQ��WKRXJK��WKH\�ZRQ·W�SD\�

a fee unless they have to!  Through the NESTA 

grant it has been possible to accept a number of 

topical news invitations from programmes eager for 

something new. 

Both the Howard Hughes and the Henry Kelly live 

programmes on LBC together with several of the 

BBC radio programmes asked for interviews on the 

latest news on subjects including BSE and food safe-

ty issues.  

But they have also covered the NESTA award itself. 

)URP�WKH�%%&·V�3HWHUERURXJK�VWXGLR��$QG\�%XUURZV�

P A G E  2  

tHe lan plan 

Research and development 

On the air 

Working withy the ESEM at the Cavendish Laboratory, University of 
Cambridge, with Dr Debbie J Stokes, my NESTA Fellowship mentor. 

The NESTA Fellowship has 

already funded a high²

resolution digital camera 

(Olympus C-5000 zoom 5.0 

megapixel facility) and a 

new laptop that works well 

for PowerPoint presenta-

tions (a Hewlett- Packard nx 

9010 with 512 MB RAM and 

a 40 GB hard drive).  

Equipment for the LAN is 

now due for final commissioning. 

Research must be underpinned by technology, and much 

effort has been invested in improving the work environment.  

There are many areas of research interest that are planned 

for future phases, but for the first six months the emphasis 

has been on the practical areas of consolidation and on  

improvement.          

For example, there is now a local area network (LAN) in the 

process of installation. This will allow several stand-alone 

Pentium computers to communicate directly through the 

LAN and via the internet. Although this is largely a question 

of hardware, there has been the need to train for the tech-

nology and to redesign the working area to incorporate it. 

Live broadcast on NESTA from the        
BBC. studios in central Cambridge. 

´1RERG\�FDQ�LPDJLQH�WKH�

impact of a NESTA Fellowship 

on a life style that has always 

needed to balance income with 

DFWLYLW\��µ 



was a chance to relax and gain new knowledge. Michael 

Claridge taught me at Cardiff and is a Past-President of the 

Linnean Society of London (of which I am former Zoological 

Secretary). Although friends for over 40 years we were over-

due for a lengthy discussion. David Conning and I met in the 

1980s when he was Director-General of the British Nutrition 

Foundation in London. We have been close friends ever 

VLQFH�DQG�'DYLG·V�ZLVH�FRXQVHO�DQG�KHOS�LV�JUDWHIXOO\�

acknowledged in my recent book The Future of Food.  

$W�OHDVW��¶VRFLDO�LQWHUFRXUVH��LV�ZKDW�LW�ZDV�RQFH�FDOOHG��,�DP�

not certain that the term has all the correct connotations 

nowadays . . .   One of the wise suggestions made by the 

Fellowship Officer was to visit with colleagues and renew  

old friendships. The NESTA Fellowship has been invaluable 

in this respect. A visit over supper with Jack Cohen rekindled 

PDQ\�LQWHUHVWV��-DFN�LV�EHVW�NQRZQ�DV�7HUU\�3UDWFKHWW·V�FR-

author but we have both been a Director of Mensa in the 

past and have known each other for almost 40 years. This  

 

mentor, Dr D J Stokes at 

Cambridge University.  

As a successful member 

of the academic commu-

nity, Dr Stokes has been 

a valuable source of 

new insights. 

There has thus been a 

valuable round of formal 

and informal training as 

part of the Fellowship, 

and this will continue.  

Computer training is part of the new programme of activity, 

and I have studied PowerPoint at Enfield and Photoshop in 

California. Further training is in view for the coming year. 

Meanwhile I have been reading more extensively. I have 

access to the libraries at the Royal Society, the Linnean Socie-

ty of London and the Bodleian at Oxford University, as well 

as the collections at the University of Kent at Canterbury 

(where I am an honorary Member of Keynes college) and 

also at Cambridge (where I serve on the executive board of 

the Friends of the University Library and member of their 

financial panel).  

There have been good opportunities for discussions with my 

P A G E  3  

Meetings and conferences 

Social intercourse 

Consolidating skills  

Lunch with nutritionist Prof. David Conning  

such as the summer event 

with Professor Miriam Roth-

schild at which the Director 

of Rothamsted, Dr John 

Pickett, gave us a major pa-

per. At St Edmunds college, 

Cambridge, the Master invit-

ed me to attend the 2004 

Templeton Lecture and join 

in the after-dinner debate. I 

was also guest of Prof. Tony Kelly, former Vice-Chancellor of 

6XUUH\�8QLYHUVLW\��DW�WKH�¶DQQXDO�IHDVW·�DW�&KXUFKLOO�&ROOHJH��

Scientific meetings are rarely 

what they seem. The most 

esoteric and specialist confer-

ence can turn out to engender 

a truly tremendous sense of 

fun, while the garden-party, 

for all its seeming informality, 

can turn into a serious confer-

ence.  

The NESTA Fellowship has 

been invaluable in supporting 

my attendance at meetings The summer event at Ashton Wold 
with Professor Miriam Rothschild FRS 

With Prof. Michael Claridge of Cardiff University  At home with Prof. Jack Cohen, author and biologist. 

´6RPH�H[SHULPHQWV�DUH�

planned for next season to see 

whether plants truly can 

¶OHDUQ·�IURP�H[SHULHQFH�µ 

$W�WKH�&KXUFKLOO�¶IHDVW·�ZLWK�3URI�$QWKRQ\�.HOO\� 
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6R�IDU��RQH·V�PLQG�LV�UHIUHVKHG��WKH�VWXG\�UHIXUELVKHG��DQG�WKH�
long working days have been crammed with activity.  At last 
the photographs are beginning to make sense, and long-lost 
transparencies have been copied and made ready to use in a 
range of new PowerPoint presentations.  
 
In July three presentations will be given in the United States. 
'XULQJ�$XJXVW�,·OO�EH�JXHVW�VSHDNHU�RQ�D�FUXLVH�WR�*UHHQODQG�
and will use the chance to entertain members of the public 
with the excitement of science; all in my capacity as a NESTA 
Fellow.  
 
This has been a marvellously busy time. And the best part is 
³ this is only the beginning.    
 
    
 
 
 
     

Part of the challenge of this Fellowship has been acquiring 
and setting up new technical equipment (digital camera, 
computers) and also in embracing new skills and additional 
competencies. And there has been a developing programme 
of academic commitments.  
 
It has been a challenge to lecture to microscopists in San 
Francisco and to chair academic meetings at Cambridge. 
Now there are more invitations to give a keynote address at 
meetings that range from Stafford to Naples; from Chicago 
to Amsterdam.   
 
The aim to embrace new insights has been greatly aided by 
some 350 people who have so far been involved in these 
discussions or meetings. This NESTA Fellowship has had a 
good airing at the BBC, and the Guardian has commissioned 
a major feature on the background to this award. Several 
major publications have appeared during my Fellowship 
period too. So ³ what of the future? 
 
This is the time when serious scientific work can resume. We 
must remember that science is a long-term enterprise, and 
nobody will anticipate immediate revelations. But, now that 
the computers are being reorganised and the archive is start-
ing to make sense, the scene is set for further progress. 

Nesta and the promise of potential 

Phone: 017 333 50 888 
Email:   mail@brianjford.com 
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BRIAN J. FORD 

Rothay House,  
Mayfield Road, 
Eastrea, 
Cambridgeshire PE7 2AY 

Epidinium epidermis³this shows how scientists viewed living cells in 1820. Robert 
Brown, best known for Brownian motion, was the person who identified and named 
the cell nucleus. For decades it was claimed that he could not have seen such small 
structures with his primitive microscopes, but this re-creation of his experiments 
proves the sceptics were wrong. This photograph has been entered for the 2004 
·6PDOO�:RUOGV·�FRPSHWLWLRQ������ 

Pollen grains on a floret of the composite inflorescence of Bellis perennis. The 
complex structure of pollen grains is related to the way they signal their arrival to 
the host pistil. Unless the host and the pollen communicate with each other, the 
pollen cell will not germinate. These complex mechanisms of communication may 
reveal more about systems of recognition between animal cells, and even within 
human communities.       



There is a now whirlwind of 

activity in this report. Here 

are 17 news items illustrated 

with 37 pictures and 5 tables 

DQG�WH[W�ER[HV���·0HHW�SHR�

SOH�DQG�QHWZRUN·�ZDV�WKH�

advice of my first Fellowship 

2IILFHU�DQG�LW·V�KDSSHQHG�� 

To continue the statistical 

theme, I have had discus-

sions with 2,932 individuals 

in visits to 66 universities and 

institutes in 13 countries, 

and have given 29 lectures 

to some 4,000 people. Of 

the presentations, eleven 

have been keynote address-

es at international confer-

ences. So far I have joined 

discussion in 77 meetings 

and attended 118 academic 

OHFWXUHV��7KHUH·YH�EHHQ���

broadcasts on the NESTA 

Fellowship, and seven pub-

lished articles. And thus far 

,·YH�EHHQ�RQ�WHQ��HGXFDWLRQ�

al and training courses with 

more to follow!               

A new fellowship Officer 

introduced a word of warn-

LQJ��¶:H�DUH�LQ�GDQJHU�RI�

taking one step forward 

DQG�WZR�VWHSV�EDFN�·�KH�

remarked. But there has 

been no chance of that.  

So far the targets for Year 

One have been reached, 

and several milestones for 

later years have already 

been begun. For instance, 

the first major scientific pa-

pers were scheduled for 

Year Two; in fact the first 

have been completed in 

the first year. The first of the 

major lectures have also 

been  presented a year 

ahead of schedule. A note 

is kept of the feedback re-

sulting from these new 

presentations.  

And behind it all has been a 

continuing process of filing, 

research,  upgrading and 

archive work. 

After publishing a major book on genetic 
modification, here was a chance to follow 

research on experimental GMOs.  See:    
GM Crops [leading article] Interdiscipli-
nary Science Reviews, 29 (2): 1-2, 2004. 

January 2005 

BRIAN J. FORD 

7KH�KXPDQ�ERG\�LV�VDLG�WR�EH�¶GLYLGHG�XS�

LQWR�FHOOV·��,�DP�WXUQLQJ�WKDW�LGHD�RQ�LWV�KHDG��

showing the cells as largely self-regulated 

independent entities whose choreographed 

behaviour gives rise to human life. Every 

aspect of the living body is believed to be 

controlled by the brain, but I am showing 

that this idea is fundamentally flawed. Cells 

take their own decisions. Meanwhile, work 

on eliciting what happens inside the neuron 

has begun to open up exciting new areas. 

We can now hear brain cells talking to each 

RWKHU��,�KDYH�WDNHQ�UHFRUGLQJV�RI�¶QHXURQ�

VSLNHV·��WKH�EX]]LQJ�VLJQDOV�QHXURQV�HPLW��

and changed both their frequency and the 

temporal spacing of the spikes, bringing 

each separate signal within the range of our 

HDUV��1RZ�ZH�FDQ�PDNH�RXW�WKH�·VSLNHV·�DV�

discrete sounds. For the first time, we can 

hear the actual language of the neurons!  

REAPING THE WHIRLWIND 

A NEW LOOK AT THE LIVING CELL 

Year of achievement 1 

Are cells intelligent? 2 

The brain in context 2 

Conference lectures 3 

Science on television  3   

Statistics and tours 4  

Academic visits 5 

Geothermal energy 6 

Microscopy old & new 7 

People and places 8 

Inside this Report 

Discussing energy policy with Government 
Chief Scientific Adviser, Sir David King FRS.  

Some Educational 

Milestones in 2004 

∑ First phase of PowerPoint 
training³and I have    
already compiled thirty 
new illustrated science         
presentations.  

∑ Course on microchemical     
analysis at McCrone     
Research Institute,       
Illinois.  

∑ Training on digital imag-
ing at the Møller Centre,   
University of Cambridge.  

∑ Studied DreamWeaver 
web authoring software 
systems in Enfield, UK.  

∑ Adobe Photoshop version 
7.0 training at Lafayette, 
California. 



shape. Finding the correct build-

ing-blocks (grains of sand in one 

case, diatom frustules in another) 

requires recognition and selec-

tion. Fitting them together shows 

manipulative capabilities that 

compare well with our own. 

Amoebae can undertake many of 

the tasks that we humans per-

form. These insights lead us to 

remarkable possibilities. For exam-

ple, current models of the brain 

suggest that the neurons are 

PHUHO\�VZLWFKLQJ�·RQ·�RU�·RII·��,�DP�

developing a new theory: if single 

cells can show a form of 

·LQWHOOLJHQFH·��KXPDQ�EUDLQ�FHOOV�

are more than mere switches. 

Brain cells are processing infor-

mation within themselves, and 

not merely through their connec-

tions. This is a remarkable pro-

spect, for it means that the brain 

LVQ·W�¶D�FRPSXWHU·�EXW�D�KXJH�FRP�

munity of computers. 

In an era where we are bombarded with 

incessant news about genetics, science is 

losing sight of the essential mystery of life 

³ namely, how does a living cell function? 

Reductionism leads us to see cells as mere 

robots, but in my view they are sensate 

organisms in their own right. Cells take 

decisions. They manipulate their environ-

ment. They communicate. Their impulses 

lead them to cease feeding, seek out a 

mate and have sex . . . all familiar aspects 

of our own lives. Living cells are a lot more 

complicated than most people realise. 

    Since we encountered amoebae in 

school, we have been led to think of them 

DV�WKH�¶ORZHVW�IRUP�RI�OLIH·��7KH�DPRHERLG�

cell is taught as a shapeless blob of jelly. 

But some of the amoebae I have been 

studying show remarkable abilities: they 

make homes for themselves by cementing 

together tiny fragments that they find in 

the ponds where they live. This is not a 

random process: the shape of the cell has 

a beauty of its own, and different species 

of amoebae make shells of distinctive 

My contract proposed that, by the end of Year Two, some 

·LFRQRFODVWLF�OHFWXUHV·�PLJKW�EH�LQ�SUHSDUDWLRQ��7KH�ILUVW��D�

presentation of the research on single cells and the neuron, 

was on 18 October 2004, as the opening lecture of the new 

term at the Cambridge Society for the Application of Re-

search at Cambridge University. I was subsequently elected 

to dine at Caius College, Cambridge, and to join the Cardiff 

University court, and have now been nominated by Sir Sam 

Edwards for the Faraday Medal of the Royal Society. A paper 

on this research is in The Microscope, and there are already 

two lectures on the work planned for later in the year: one at 

the Linnean Society, Burlington House, London, on 9 June, 

and another at the University of Surrey, Guildford, on 6 July.       

Professor Chris Smith 

(left) is an international 

authority on the func-

tioning of neurons. He 

kindly extended an 

invitation to visit the 

Department of Neurol-

ogy at Aston Universi-

ty, for some prelimi-

nary discussions on 

the functioning of the 

neuron, and will con-

tinue to advise as this 

programme of work on 

the functioning of 

brain cells continues 

to develop.     

P A G E  2  

PUTTING THE BRAIN IN                  

A NEW CONTEXT 

Are LIVING cells intelligent? 

PRESENT ING THE  RESULTS  

This amoeboid 
cell, Difflugia, 
seeks out frag-
ments of silica 
sand and then it 
cements them all 
together to make a 
home for itself. 
The identification 
and manipulative 
skills shown by 
Difflugia are more 
complex than mere 
¶UHIOH[HV·���� 

In a portion of brain the size of a 

sand-grain there are more than 

100,000 neurons. There are more 

connections between the brain 

cells than the number of seconds 

that have elapsed since the age of 

dinosaurs; more connections than 

there are stars in the sky. If we 

can show that brain cells are actu-

DOO\�¶WKLQNLQJ·��WKHQ�WKH�FRPSOH[LW\�

of the brain is immeasurably more 

complex than we have ever imag-

ined in the past.     

 

 

 

 

 

 

 

 

 

Modern teaching is 
summed up by this 
short extract from John 
0F&URQH·V�ERRN��How 
the Brain Works 
(London: DK, 2003). The 
YLHZ�LV�WKDW�¶HYHU\WKLQJ�
the body does is con-
WUROOHG�E\�WKH�EUDLQ·�EXW�
we can show this is 
wrong. The leucocytes 
which protect us from 
germs are primarily self
-regulated, without any 
control from the brain. 
So are most of the 
living cells in the body.   

The micrograph (below), taken by  
my colleague Dr Hilda Canter-
Lund, shows the protective home 
constructed for itself by one of 
these shell-building amoebae. We 
can see that the shell has been 
made from centric diatom frus-
tules. The amoeba has to find 
them, identify and sort them, and 
then cement them together in a 
way that shows adaptive skills and 
D�OHYHO�RI�¶FHOO�LQWHOOLJHQFH·� 

Perhaps the neurons like those I 
have photographed inside the 
KXPDQ�EUDLQ�DUH�DEOH�WR�¶WKLQN·�
within themselves. 



international meetings in venues ranging from Chicago to 

San Francisco, from Milan to Amsterdam, from Naples to 

Cambridge and London. There is also time available to attend 

RWKHU�SHRSOH·V�SUHVHQWDWLRQV��WRR��VR�IDU�,�KDYH�DWWHQGHG�����

academic lectures and have in consequence learned much 

about research in many key areas of science. In December      

I took part in inaugurating the Cambridge Energy Forum. 

So many invitations to address scientific meetings are diffi-

cult for an independent scientist to accept. The reason is 

primarily a question of cost. Meetings organisers are eager 

to invite you to speak, but the time it involves (and the cost 

of preparing the presentations) often make it impossible to 

go to a meeting. NESTA now fund the necessary time, and 

in consequence I have given major lectures at a number of 

 

  

Training and continuing education are crucial to any 

scientist. But training also takes time: invaluable time 

that NESTA currently provides. Thus, digital imaging is a 

rapidly-developing discipline and of central importance 

to scientific research. I was immersed in the latest devel-

opments at a Cambridge course. The last time I studied 

microchemical analysis was at college in my teens; this 

year I was able to study the topic again at an intensive 

one-day school. These are typical of the topics that have 

EHHQ�DGGUHVVHG�LQ�FRXUVHV�,·YH�EHHQ�DEOH�WR�DWWHQG��7KH�

extent to which I can remain up-to-date has been great-

ly increased through my NESTA Fellowship, and I am 

utilising the opportunity to the fullest extent.                
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 bridging the SCIENCE/PUBLIC GAP  

SCIENTIFIC CONFERENCES 

CONTINUING PROFESSIONAL DEVELOPMENT 

Receiving first prize in the photomicrography exhibition 
IURP�'U�¶6SLNH·�:DONHU�DW�WKH�0LGODQGV�0LFURVFRSLFDO�
meeting. I gave their opening lecture. 

TV) and a series on the future 

of food (BBC Radio 4). Channel 

Five TV offered an opportunity 

for a documentary programme 

on the science of human rela-

tionships which included some  

experiments with volunteers. 

Producer Tim Allsop ensured 

that the approach was witty, 

light-hearted and entertaining; 

exactly how I believe that pop-

ular science shows can be. We were even featured in maga-

zines like Heat  DQG�VDWLULVHG�RQ�79·V�Dead Ringers!        

Problems in bring-

ing science to the 

public are a crucial 

component of the 

NESTA Fellowship.   

During the earlier 

part of the year,  

several discussions 

took place with 

programme pro-

ducers. I also ad-

vised on a forensic 

series (BBC Wales 

Channel Five TV screened a light-hearted science 
programme Is She Really Going Out With Him? on 
13 December 2004. I was invited to appear as a 
presenter in this witty and irreverent programme.     

´3RSXODU�VFLHQFH�FDQ�EH�

witty, light-hearted 

DQG�HQWHUWDLQLQJ�µ 

In Milan with American academic Dr James McCormick 
where I presented a keynote lecture to open a major 
international scientific congress on microscopy. 

An illustrated lecture on the microscope as a re-
search tool for naturalists opened the season for 
Peterborough Natural History Society.                          

Studying the latest developments in digital 
imaging at the Møller Centre in Cambridge.  

Microchemical analysis course at the 
McCrone Research Institute, Illinois. 



Funding from NESTA has underpinned this entire research and visit programme. 

The estimates in the financial plan have been reasonably close to the final figures; 

where there has been a shortfall (notably in replacement salary) this has simply 

been supplemented from income resources. The overall project expenditure has 

well matched the budget. For details of each item see the 2004-2005 spreadsheet 

(published separately). The main categories are set out below as at 22 January 

2005 in order allow time for publication of this Annual Report in time for the   

NESTA Event.  

 

THE FELLOWSHIP ³ EXPENDITURE                                                                                                                       

________________________________________________________________________ 

Description     Planned by NESTA        Actual        

Travel costs and subsistence               5,300                   6,417                                                    

Courses and training      360                        412                                         

Materials, admin, equipment              9,710                   8,618                                

TOTAL                              15,370                          15,447       

________________________________________________________________________ 

Salary substitution can be calculated on the three-day week proposed by NESTA. 

In fact considerably more time each week has been devoted to the Fellowship ³ it 

is too exciting to do less! ³ and the corrected annual total is £4,501 over budget.            

SALARY TOTAL                                12,000                     16,501  

*NOTE: Salary substitution @ £12,000 represents 3 d/wk = 

156 d/yr = £77/d. 1768 hrs @ 9 hrs/day = 196 days @ 

£77/day = £15,126 for 11-month period shown, equiva-

lent to £16,501 for the full year.        

P A G E  4  

)$&76�·1·�),*85(6 

Presenting the keynote address at the Inter-Micro      
Conference in Chicago on 13 July 2004. 

As part of the NESTA Fellowship, I have so far compiled    

30 new PowerPoint presentations. Although they include 

major academic lectures, many of them are also popular 

presentations. During February I was invited by Fred Olsen 

to present the first of them as Guest Lecturer on the MV 

Braemar, visiting Barbados, Bequia, St. Lucia, Dominica, 

Antigua, Tortola, Dominican Republic, Curaçao, Jamaica, 

Grenada, and Trinidad. In April, Cunard invited me to join 

the Seabourn Spirit to Singapore, Thailand, Burma, Sri 

Lanka and India. Several of these were new destinations, 

and the others were welcome return visits after university 

lectures some years ago.  

   An invitation from Mr Dudley Smith OBE of Voyages of 

Discovery took me to the Faeroes, Iceland and Greenland. 

On these trips I was able to hold lectures and seminars on 

current scientific topics, ranging from Global Warming to 

Genetic Modification. I was able to study local ecology, to 

research topics like geothermal energy and world fisheries, 

and collect botanical specimens for later analysis, while 

meeting scientists and networking extensively.     

   Without NESTA I would not have been able to accept 

invitations in February to San Francisco, Oakland and    

Lafayette, among others, where I also lectured³this time 

to scientists, rather than the public³and advised on the 

Odyssey of the Mind schools project. In July was back in 

the US for meetings with scientists, to study as well as to 

present lectures to scientists at the Inter Micro conference. 

On this trip I was also able to visit Illinois, Michigan and 

Indiana. This year I was also invited to give major lectures 

in Naples, Milan and Amsterdam. Such invitations I have 

often had to decline in past years, since delegates were 

always funded academics who (unlike me) were paid to 

go. This year, thanks solely to NESTA, I was able to accept.  

LECTURE TOURS 

Some Fellowship Statistics                                            

February 2004 ³ January 2005 
 

∑ Met with 2,932 people in visits to 66             
universities or institutes. 

∑ Presented 29 new lectures to 3,945 people. 
           including 11 opening/keynote lectures. 

∑ Plus 5 others (votes of thanks, etc) to more   
than 1,440 people. 

∑ Entered 3 competitions: awarded 1 first prize,  
1 honorary mention. 

∑ Two books (or chapters in books). 

∑ Four papers published. 

∑ Ten educational/training courses attended. 

∑ Nine broadcasts. 

∑ Visited 13 countries. 

∑ Seven newspaper/magazine reports. 

∑ Attended 118 educational lectures. 

∑ Five new appointments [3 in USA, 2 in UK]. 

∑ Contributed to discussion at 77 meetings. 

 



At the 2004 Mensa at Cambridge conference, I was invited to de-

liver the after-GLQQHU�DGGUHVV��,Q�WKH�DERYH�SKRWRJUDSK�,·P�MRLQHG�

by Dr Chris Frost (above, left), former Director of IBM, and Profes-

sor Jack Cohen (right) author and academic, of the University of 

Warwick. The delegates in the audience came from places includ-

ing South Africa, Australia, Saudi Arabia, Ireland, Switzerland, the 

United States of America, Belgium and Germany. The event was 

held in the hall of Magdalene College, University of Cambridge.    

P A G E  5  

HELP, ADVICE AND ACADEMIC VISITS 

 

EVENTS AT CAMBRIDGE UNIVERSITY 

Working with students from the Burton 
Valley School, California (above), on their 
¶2G\VVH\�RI�WKH�0LQG·�SURMHFW��7KH\�KDG�
to build a device capable of firing a       
projectile. I have since been appointed to 
join a University of Miami project, the 
Internet Science and Technology Fair. I 
am also advising 9th grade students at 
the Center for Advanced Technologies. 

Dr Peter M. Cooke (below, left) is a lead-

ing expert on diagnostic microscopy, 

and teaches courses throughout the 

USA and Europe. His speciality is polar-

ised light microscopy.  

We spent a good weekend together in 

Michigan, so that I could up-date my 

skills and discuss current research in the 

field of optical microscopy.  

Pictured above: an evening of 
discussion on the topic of the 
sciences and arts in the castle 
apartments in Naples, with lead-
ing Italian architect Elisabeth 
Sarah Gluckstein, Enzo Manzini 
the graphic designer and artist 
Mariolina Amato.    

A one-day symposium on electron microscopy was 
held at Cambridge in December. Many of the great-
est experts were present, and I spoke to some of the 
lecturers including Professor K. Glover and my col-
league Dr H. Ahmed of Cambridge; Dr D. McMullan 
on developing the Scanning Electron Microscope; Mr 
K. C. A. Smith on contrast mechanisms and Dr O. C. 
Wells on resolution; former Vice-Chancellor Sir Alec 
Broers on EM applications; Dr A. D. G. Stewart and 
my colleague Professor Athene Donald on variable 
pressure scanning electron microscopy. I met Dr A. 
Boyde, an authority on biological investigations with 
the SEM, my long-standing friend Dr Patrick Echlin of 
Cambridge, and zoologist colleague Dr Ken Joysey. 



This is the official forecast for energy provision 

over the next fifty years (right).  These are the 

ILJXUHV�IURP�WKH�*RYHUQPHQW·V�'HSDUWPHQW�RI�

Trade and Industry³and in my opinion they 

make a crucial mistake. 

   The categories are listed as coal, nuclear, 

wave, biomass, nuclear waste, hydroelectrici-

ty, wind-farms, photovoltaic solar cells, waste, 

and combined heat and power systems . . .                        

   But there is an important omission. 

   Nowhere in these calculations is there any 

mention of the most abundant energy source: 

the energy beneath our feet. We are living on 

a thin crust surrounding a red-hot, molten 

mass of metal and magma. The thickness of 

WKH�(DUWK·V�FUXVW��VL]H�IRU�VL]H��LV�WKH�VDPH�DV�

the thickness of paint on a croquet ball. All 

the rest is a molten mass that is an abundant 

source of energy³geothermal power. 

    We can find objections to the conventional 

energy sources. Nuclear power produces no 

carbon dioxide or other greenhouse gases, 

and is privately preferred by many, but pro-

duces highly dangerous wastes. There is no 

mention in the list of fusion power, which 

was believed to have first been solved by the 

Zeta reactor of the 1950s, but is still nowhere 

near producing power after the expenditure 

of billions. Hydro power is viable in nations 

like Norway, where waterfalls are abundant, 

though of limited value in the UK. There is no 

mention here of harnessing tidal power, 

which I first witnessed in the 1970s on the 

River Rance in Normandy. It remains an une-

conomical option. Wind power, a current 

enthusiasm, only seems affordable in Britain  

because of unrealistic subsidies that distort 

the calculations. Photovoltaic solar cells are 

widely used for local small, local electricity 

generation (many countries use them to run 

parking meters, for example).  

   The official bodies need to look seriously at 

the vast energy that lies beneath our feet. I 

am confident that this must be our main hope 

for energy in the future as it is virtually inex-

haustible. We have seen that the idea is miss-

ing from the DTI diagram, and it is widely 

ignored elsewhere, too. On the right is a web 

page from the Hadley Centre, which specialis-

es in global warming and research to mini-

PLVH�LW��+HUH��·JHRWKHUPDO·�KDV�EHHQ�HQWHUHG�

into the search box (the results are arrowed). 

)RU�WKH�+DGOH\�VLWH�LW�UHDGV��¶1R�GRFXPHQWV�

IRXQG·��,I�WKHVH�RIILFLDO�ERGLHV�DUH�QRW�QRZ�

considering geothermal energy, then new 

efforts are needed to bring it into the loop.  
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FREE ENERGY FOR THE FUTURE? 



Pollen grains are often imaged through the 
scanning electron microscope. But³like this 
example from a recent lecture at Cambridge 
University³they are damaged in the process. 
This beautiful cell has been burned in the 
electron beam and damaged by being coated 
with gold. What we need is a method that 
reveals the detailed architecture of these 
important structures.  

New Zealand uses geothermal energy, 

but there have been few attempts to   

harness it in Britain. Certainly the most 

remarkable nation to capture this virtually 

unlimited energy resource is Iceland.           

Home of the original geysir (left), this   

island state largely runs on geothermal 

energy.  A tour of the geothermal centre 

in Reykjavik provided information on how 

the energy can be captured, stored and 

distributed. Rather than ignoring it, as 

official bodies are doing in the UK, we 

need to prioritise research in this field.       

    

P A G E  7  

HOW Can 

BRITAIN use 

geothermal 

POWER? 

SC I ENCE  FROM THE  1 7T H  CENTURY  

Reykjavik runs on geothermal energy³vast tanks 
high above the city contain hot water that is used 
to heat homes and industry. Electricity generation 
could be unlimited and pollution-free were we in 
Britain to find how to harness the free energy deep 
beneath our feet.   

My keynote Amsterdam lecture on the 
parasite Giardia last September gave rise 
to a request from Professor Huw Smith, 
Director of the Parasite Reference Labor-
atory in Glasgow. Controversy persists 
over the discovery of Giardia. He asked 
PH�¶KRZ�FRXOG�WKH�FHOOV�KDYH�EHHQ�VHHQ�
ZLWK�WKH�PLFURVFRSHV�RI�WKH�����V"·�:LWK�
a replica microscope, I captured these 
images of this increasingly important  
organism (left). *LDUGLD·V characteristic 
double nucleus and the whip-like flagella 
with which it swims can clearly be seen³
with a microscope over 300 years old. 

WHAT DOES POLLEN REALLY LOOK LIKE? 

Hot springs in Iceland release geothermal 
energy, and also contain rare microorganisms. 

Pollen grains are identified by their morphology, 
and structural details are remarkably fine. In my 
view, the surface may also be a crucial component 
that enable the pollen grain and the pistil within the 
flower to recognise each other. Since the scanning 
microscope damages the surface structure, can we 
harness some alternative method? With the help of 
my mentor, Dr Debbie Stokes, images have been 
obtained with a state of the art environmental 
VFDQQLQJ�HOHFWURQ�PLFURVFRSH��(6(0���DQG�ZH�
can now study pollen in detail (whole cells 
magnified 3,000x above, surface structure 15,000x 
below). The cell wall is seen as in life, without 
artefact or beam damage. 

Pollen grains have attracted the attention 
of microscopists since the Victorian era of 
brass and glass instruments. Highly 
evolved plants produce pollen of unique 
beauty. Is there a reason for this? I believe 
that ³ since the pollen should germinate 
only on the correct host flower ³ the  
architecture may help the pollen and 
plant pistil to recognise each other. So 
studying it is clearly important ³ but the 
images from modern microscopes (left) 
usually show the cells as damaged and 
distorted. The latest electron microscopes 
allow us to look at living cells, still moist 
and just as nature intended. Gone is the 
pitted and burnt appearance of cells in a 
vacuum; we can now obtain vivid pic-
tures of fresh pollen. Dr D. J. Stokes at the 
Cavendish Laboratory has encouraged 
me to look again at pollen grains, and 
offered her renowned skills with the new 
Environmental Electron Scanning        
0LFURVFRSH��(6(0���WR�FDSWXUH�WKHVH�
remarkable images (right).        
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AUTUMN 

∑ neuron function 

∑ ¶LQJHQLRXV·�SURWLVWV 

∑ non-polluting power 

∑ phytoremediation 
 
There should be progress on an Australian research visit by 
this time and second phase software training should have 
been completed. Further lecture tours are envisaged  
 

It has been a real pleasure to attend NESTA events like the  
House of Commons reception on 16 November 2004 and 
the debate on internationalism held on 23 November 2004. 
And on 25 January 2005, I was invited to present a small 
H[KLELW�RQ�WKH�\HDU·V�ZRUN�DW�WKH�1(67$�(YHQW�LQ�/RQGRQ�� 
 

Whenever possible I shall support the NESTA programme. 
These events are a useful networking opportunity, and they 
offer a chance for me to show my support of NESTA. 

0LOHVWRQHV�GRQ·W�DOZD\V�ZRUN�IRU�VFLHQWLILF�UHVHDUFK��:K\"���
A milestone is erected along a well-trodden path when the 
PHDVXUHPHQWV�DUH�NQRZQ�DQG�GHFLGHG�������WKDW·V�QRW�ZKDW�
fresh scientific enquiry is about. New research tackles the 
unmapped areas. But what targets might we envisage? 
 

SPRINGTIME 

∑ public perceptions of science 

∑ to study plant learning 

∑ Investigate video micrography 

∑ research on pollen structure 
The contract calls for upgrading the IT facilities and a new 
mainframe unit is planned with up-dated software. Scientific 
papers should be emerging as scientific research continues.  

 

SUMMER 

∑ draft report on geothermal power 

∑ plant specimens for elemental analysis 

∑ environmental scanning microscopes at Cambridge 

∑ finalise new PowerPoint presentations 
By this time there should be a dedicated photomicrographic 
facility with digital imaging in place. 
  

MILESTONES FOR 2005 

My keynote lecture on the parasite Giardia that I 
gave in Amsterdam in September 2004 raised an 
important question³how was it first discovered? 
The remarkable results (p7) are to be published as a 
scientific paper. There will also be a lecture in the 
USA in July 2005.    

BRIAN J. FORD 

P A G E  � 

My plenary invited lecture in Naples, Italy, was given to 
an international scientific audience. As all conference 
delegates know, it is what is said after the lectures³
even around the bar!³that often matters far more than 
the official presentations that are delivered from the 
podium.  

The Giardia experiments (left) were 
begun immediately after the end of 
the conference.  Academics are often 
confined to a set programme of 
work, with a set list of predetermined 
milestones to which they should   
adhere. My own freedom and my 
independence allows one to choose 
what to investigate at will, guided by 
advice from peers and requests that 
lie outside the conventional frame-
work.  
 

    Although scientific conferences are 
a unique forum for the free exchange 
ideas, we know what a speaker is 
going to say, as a rule, and there are 
probably printed versions of the talks 
available. What matters much more is 
follow-up: taking forward ideas that 
occur in discussion and researching 
new lines of enquiry that suddenly 
arise. In the past, financial constraints 
placed severe limits on what I could 
do. But as a NESTA Fellow, I have 
more freedom to look at neglected 
areas of new scientific research.     

Contact with other scientists has been a feature of the Fellowship. An extensive tour of the Sanger Centre (far left) gave a chance to experience current research on the Human Genome 
3URMHFW��'DPH�0LULDP�5RWKVFKLOG�KHOG�KHU�DQQXDO�FRQYHUVD]LRQH�RQ���-XQH�������DQG�,¶P�SLFWXUHG�ZLWK�3URIHVVRU�1DQF\�/DQH�)56� former President of the Institute of Biology, and Sir 
Andrew Huxley, OM, FRS, who encouraged my research when he was President of the Royal Society. At Cambridge University we observed the transit of Venus on 8 June 2004 and 
H[SODLQHG�WR�OD\�YLVLWRUV�H[DFWO\�ZKDW�ZDV�KDSSHQLQJ��,¶P�VHHQ��IDU�ULJKW��LQ�WKH�86$�ZLWK�'U�'DYH�6WRQH\�RI�&RUQHOO�8QLYHUVLty before my keynote lecture at the Inter/Micro conference.         

´As a NESTA Fellow I have            

far more freedom to look at 

QHJOHFWHG�DUHDV�RI�VFLHQFH�µ 



NESTA GOES EAST 
What a superb idea. 
NESTA decided to take a 
small group to South-
East Asia for a series of 
visits and presentations. 
Although the whole trip 
seemed to have had no 
set purpose, it gave me a 

chance to meet so many 
people ² over 75 new 
contacts ² and I learned 
a great deal. Just think ² 
four countries; three 
new possible research 
projects, and invitations 

to return. 

  NESTA kicked off the 
week with a presenta-
tion on the reporting of 
science in British news-
papers. I was asked to 
give a short, 10-minute 
presentation on NESTA. 
The 15 or so writers in 
attendance afterwards 
said how pleased they 
were to learn of our or-

ganisation.  

  I began, and ended, by 
emphasising the great 
importance of financial 
support ² which meant 
that I could undertake 
trips like this and know 
that the bills were being 
paid. I had first lectured 

in Singapore in the late 
1970s, and was last 

there in April 2004.  

  Having watched the 
place change (there 
were stilt villages when 
first I went) it was very 
exciting to have a 

chance to spend a solid 
week on site to experi-
ence a packed and self-
generating round of vis-
its and discussions. It was 
this provision of time, I 
told my audience, which 

was so crucial.     

Among those attending 

were people who want-
ed to put me in contact 

with others, and im-
promptu events, visits 
and meetings came to 
prominence for the rest 
RI�WKH�ZHHN��7KDW·V�KRZ�,�
came to spend time at 
the Singapore National 
University to discuss a 

host of projects.  

One was the extensive 
research into distance 
learning that they have 
been conducting. This 
was a revelation ² I have 
had interests in this field 
for years and they 

taught me so much.  

The research staff at the 
National University had 
prepared for me a pur-
pose-built PowerPoint 
presentation, and later 
asked me (when back in 
the UK) to appraise some 
RI� WKHLU� ZRUN� WKDW·V� GHV�

tined to be released in 

CD-ROM format.  
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It was a pleasure to pre-
pare a detailed summary of 
the internet project; these 
recommendations are in-
corporated in the final ver-
sions now being released 
to students. Meanwhile I 
have followed up their 

inspiration and plan to ex-

pand this aspect of my 
work. In July I have been 
booked to present a key-
note lecture and will be 
mentioning the work 
done in Singapore and 
what I learned. These 
meetings all stemmed 

from the extemporised 

presentation that NESTA 
had requested.The second 
NESTA event was my 
presentation at the new 
Biopolis complex. This had 
been  arranged by Mr Brian 
Ferrar, the Senior Science 
Attaché at the British High 

Commission.                                     

RESEARCH IN DISTANCE LEARNING 

E-learning 1 

Biopolis lecture 2 

Plant science research 2 

Orchids to leopard 3 

Sixth form lecture 3 

Bad news and good 4 

Middle East up-date 4 

Inside this issue: 

Behind the scenes at the new plant 
science research collections at the 
Singapore Botanic Gardens. 

Celebratory photograph with the 
school mascot from rhe senior pupils 
at the Raffles Junior College. 

Making news of microbes³a new dis-
play at the Singapore Science Centre. 



In my early years I was 
working with a similar unit 
for the Medical Research 
Council, and I found the 

research fascinating. 

At Biopolis I was also shown a 
new programme of research 
into the genetic defects that are 
related to severe skin disorders 
and even to intestinal disease. 
I discussed the culture of stem 
cells in the light of my theories; 
I have been given some digital 
images obtained with phase-
contrast and time lapse microg-
raphy and am currently review-

ing these methodologies.  

The Singapore scientists have 
asked for my response to their 
procedures, and I am in the 
process of suggesting some 
changes that may improve their 

microscopical techniques.      

 

bush; and the curry bush 
Murraya koenigii.  

The Deputy Director of 
the Singapore Botanical 
gardens, Dr Tim Wang, 
took me to see their 
orchid propagation 
and crossbreeding 
centre and then to a 
faculty lunch at the 
the Singapore Management Uni-

versity with a large group of senior 
academics. I was taken round the 
new Science Library and on to the 
Raffles Institute of Biodiversity Re-

I was taken to see so many species of 
interest to my own plant physiology 
programme, including Dendrobium 
lasianthera, the extraordinary palm 
Corypha umbraculifera (the inflo-
rescence weighs 0.5 tonnes and takes 
60 years to form), the very odiferous 
durian Durio zibethinus, the pomelo, 
Citrus maxima and a mature jackfruit, 
Artocarpus heterophyllus; and starfruit 
(carambola) They were also cultivating 
the rambutan, Nephelium lappaceum; 
the nutmeg, Myristica fragrans; the 
tamarind Tamarindus indica; Thai lem-
on grass; turmeric, Curcuma domesti-
ca; tree Solanum wrightii; the tapioca 

search, where I was given ac-
cess to preserved specimens in 

type collections.  

I saw work on vivipary in man-
groves, Bruguiera, Ceriops and 
Rhizophora .                                         

It was particularly interest-
ing to me as a biologist, to 
inspect the records of the 
civet cat, tiger and leopard 

as Singaporean native species. I 
was later shown much of behind-
the-scenes Singapore by an Emeri-

tus Professor at NUS.               

P A G E  2  

My guest lecture at Biopolis 
presented a new synthesis on 
how we will investigate cells 
after the current emphasis on 
molecular engineering is 

over.  

   I had been told by NESTA 
that it might be possible to 
meet the Director of Re-
search, Sir David Lane, after 
the event. In fact he turned 

out to be in the audience.  

The presentation went well 
and I was given many invita-

tions to return to Biopolis. Sir 
David Lane and I met a cou-
ple of times afterwards, first 
in his suite of offices, and we 
are currently exchanging 
publications on bioscience 

policy.  

From these meetings grew a 
series of others ² first to view 

the extraordinary new animal 
experimentation faculty at 

Biopos.                                                                                  

After the NESTA pro-
gramme of events I 

was taken behind the scenes of the 
Singapore Botanical Gardens to see 
the work on producing new plants 
by advanced hybridisation methods 
and in vitro cloning techniques. 

From this I learned much about the 
latest methodologies. They are in-
vestigating chromatophores in 
petals, and have asked me to ad-
vise on how section specimens can 

be prepared.  I plan to initiate a pro-
gramme of research on this subject 
later in the summer, and report back 
to Singapore. 

This is a major new project as part of 
the NESTA Fellowship, and owes its 
origin to my visit.  

  S I N G A P O R E  R E P O R T   

The odiferous durian must be 
eaten in the open air and cannot 
be carried on public transport.  

PLANT SCIENCE 

RESEARCH 

Genetics 

at biopolis  

BIOPOLIS Lecture 

on cell sCience 

The British science attaché took this photograph (above) as I arrived to lecture 
DW� %LRSROLV�� ZKHUH� ,� JDYH� D� SUHVHQWDWLRQ� RQ� P\� UHVHDUFK� LQWR� WKH� ¶LQJHQLRXV�
PLFUREH·��,�WRXUHG�WKH�LQVWLWXWHV�RQ�FDPSXV��DQG�ZDV�DVNHG�WR�UHWXUQ�ODWHU�LQ�WKH�
week to see the new research laboratories. 



NESTA arranged for me to give a 
presentation to sixth-formers at the 
Science Centre and this was ex-
pertly chaperoned by Ms Yu 
Wann. The topic was the same as 

my talk as Biopolis, but (of 
course) pitched at a very 
different level. We had an 

audience of fifty young per-
sons, the sixth-formers be-
ing bright and highly inter-
ested in the new ideas. 
They were full of questions 
DERXW�RQH·V�ZRUN��DV�ZHOO�DV�
on the implications of these 

new ideas. As so often in South-
East Asia, I was enormously im-
pressed by their vigour and origi-

nality.  

Later, the staff at the Singapore 

We took advantage of the durian 
season to speculate on rumours 
about durian having serious conse-
quences if taken with alcohol.  
High levels of serum K

+
 may ex-

plain the phenomenon, 
we felt. I was then taken 
to the peak of the Bukit 

Timah rain-forest Nation-
al Park to see the remark-
able biodiversity of the 
area. I was also able to 
discuss the latest research 
work on avian influenza, 
on which Encyclopaedia 
Britannica have asked me to con-
tribute a chapter to their 2006 
Yearbook. This was another timely 

and important discussion from 
which I learned much that is of 

value.  

Science Centre asked if they could 
feature my recording of the lan-
guage of neurons for exhibition in 
the Science Centre displays. I have 

responded to say they can.   

for me  to visit the 
new high-tech 
developments in 
Dubai, and to see 
the new off-shore 
islands (the 
¶3DOPV·�DQG�¶7KH�
:RUOG·���ZLWK�D�

chance to discuss 
hydrological regu-
lation of the envi-

When the day came to 
leave I flew to Dubai with a 
deal of helpful information 
on the state of academia in 

Singapore.  

I took digital photographs 
as well, which may in the 
fullness of time be of archiv-
al interest to NESTA. Then 
arrangements were made 

ronment with the authorities de-
veloping the project. I was taken to 
see the new high-tech buildings 
along Al Sufouh Road and district, 
visiting the Burj al Arab hotel for 
drinks with colleagues, the Mina 
Seyahi and the new Dubai Marina 
(under construction) and the 

Jumeirah coastal facilities, then 
Wafi City and the new Deira City 

complex.  

P A G E  3  

Land of orchids, tigers and leopardS 

CONTINUING THE CONTACT 

NESTA Fellows gathered for supper in a skyscraper 
UHVWDXUDQW�WR�H[FKDQJH�YLHZV�DQG�WR�GLVFXVV�WKH�GD\·V�
events. 

the last words of the event, I spoke 
to him about eagerness in NESTA 
for their new Cultural Leadership 
programme. And, of course,  the 
¶DPEDVVDGRULDO·� IXQFWLRQ� ZDV� DO�

ways kept uppermost in mind.   

Since returning I have exchanged 
over 140 emails with new col-
leagues in Singapore, concerned 
with mutually interesting areas of 
investigation. This all fits seamlessly 
into my normal preoccupations. It 
was a beneficial and timely trip. 
And it also gave a chance to visit 

other places one could rarely spare 
WLPH�WR�VHH��'XULQJ� ¶UHFRYHU\�WLPH·�
after arrival ² rather than waste a 
potentially useful day ² I took the 
time to re-visit the Malaysian town 
of Johor Bahru, to see how mod-
ern developments had changed 
the environment since I last stayed 

there in the 1980s.  

On the last day, I was up at 4.30 
am to travel by boat to the Indone-
sian Island of Batam, where I had a 
full-GD\� YLVLW� WR� WKH� LVODQG·V� PDMRU�
centres of interests. I returned to 
the hotel near midnight and flew 
out of Singapore at 3.00 am next 

day.       

Social events with others in the 
group included a dinner with Mr 
and Mrs Ferrar at their home in the 
diplomatic quarter; cocktails and a 
buffet at the Tiffin Room of Raffles 
Hotel (kindly funded by NESTA); a 
final Chinese dinner by Dr Chew. 
We discussed durian at the meal, 

and on the way back the car 
stopped to allow the others to 
sample its delights; but the odour 
was such that they insisted we 

drove on ² quickly!  

 During the evening, and again as 

Tropical fruit are being closely studied 
DW�WKH�%RWDQLFDO�*DUGHQ·V�ODERUDWRULHV�
in Singapore. 

R E P O R T  N O  3  

The sixth form lecture 

Exhibits on bioscience 
research at the Singapore 
National Science Centre. 



NESTA needs to bang 
its own drum, sound its 
trumpet, and do more 
to promulgate what it 
can do. This aspect of 
promotion was miss-

ing.  

On balance, this was 

an inspiring visit.  

The many people I met, 
the new things to be 
learned, with so many 
intellectual and person-
al insights, stemmed 

from visits and events  
that were separately 
arranged for me (all 
independently of NES-
TA) with several entire-
ly unforeseen areas of 
new scientific endeav-
our. With the the sights 
and institutes that I vis-

ited during this a packed tour, it all amounted to a timely and beneficial trip, and a memorable one, too. Great 

idea, NESTA. Just promote it more professionally, next time.  

Arab Emir-
ates . . . and 
all in the 
space of 

eight days.  

   It was a 
very full  
programme, 
and worth 

it. 

There had 
to be some 
drawbacks, 

of course.  

For example   
we all felt 
sad that the 
British Council cancelled their re-
ception planned for NESTA, and 
we were equally disappointed that 
that so few people turned up for 
the tea-party that NESTA had ar-
UDQJHG� DW� WKH� KRWHO�� 7KHUH·V� VR�

much the British Council could 

Looking back on the trip, one real-
izes that the people of Singapore 
are a breed apart ² ethnically di-
verse, but confident of their own 
individualism within a strongly 
coordinated and regulated com-

munity.  

   Singapore is, territorially, Malaysi-
an; but the ethnic spread was due 
to the importing of workers by 
British colonialists. This legacy re-
mains. I watched with pleasure as 
friends dashed off to the Chinese 
or Indian quarters; ordered tailor-
made suits or bought local novel-
ties. Cultural diversity does not al-

ways lead to cultural division and 

civil conflict.   

    My own particular interest was 
to use the time for cultural immer-
sion as well as academia, which is 
why I managed to send time not 
only in Singapore, but also in Ma-
laysia, Indonesia and the United 

have done ² and 
that we could 
also have offered 

WKHP��,·P�VXUH��� 

The British Coun-

cil programme 
was ful l ,  
though it was 
unfortunate that 
WKH\� GLGQ·W� IRO�
low through 
with the appoint-
ment that NESTA 

had made.  

The hotel had 
produced a wel-
coming display 

of refreshments and David Prest, for 
instance, had spent much time dili-
gently assembling some displays and 
presentations. NESTA is meeting a 
unique need with their Fellowships 
and deserves a propitious shop win-
dow next time such a tour is planned.                                                      

PROGRESS in south-east asia 

A visit to the remarkable new developments in Dubai served two purposes: 
first, it was an ideal a break in an otherwise length 13-hour flight. Secondly, I 
was able to see first-KDQG�WKH�H[WHQW�RI�WKH�DUWLILFLDO�LVODQGV�RI�WKH�¶3DOPV·��ZLWK�
¶7KH�:RUOG·�DQG�QHZ�KRWHO�DQG�PDULQD�FRQVWUXFWLRQV��� 

At the sixth-form lecture held in the Singapore Science Centre. 

The reception organized by NESTA should have 
been so much better attended, and it was so 
disappointing to see so much done work by other 
Fellows with little result.  

6R�PXFK�IRU�JRRG�QHZV��KHUH·V�WKH�EDG  



The middle year of the  

current Fellowship has now 

fully revealed its true value. 

It has given the chance that 

only NESTA can³to pursue 

spontaneous new lines of 

inquiry and scientific investi-

gation that will have the 

power to revolutionise our 

understanding of biology.  

   The density of scientific 

study, the lengthy hours  

involved and the sense of 

immersion are tremendous-

ly exciting rather than ex-

hausting (just as they 

should be). There are some 

new areas of interest. 

   One of them concerns 

growing meat tissues in 
vitro, rather than slaughter-

ing animals for food. I have 

been able to study this area 

and my comments have 

been reported in the world 

press and by the BBC (p 4).   

   This year has offered a 

chance to discuss the princi-

ples of Ayurveda and to see 

if ancient Indian ideas could 

influence modern thinking. 

   There are now some new 

microscopes already in use, 

photomicrographic work is 

under way that will allow 

one to study and record the 

microscopic structure of 

living organisms. Some new 

opportunities for bringing 

scientific ideas into TV pro-

grammes were followed up 

this year. They ranged from 

weapons of WW2 through 

to the behaviour of great 

dictators. 

    Many presentations were 

made last year, adding up 

to 94 lectures to audiences 

approaching 14,000 peo-

ple; I have been keynote or 

opening speaker on 58 

occasions. Since the NESTA 

Fellowship began I have 

chaired 18 conferences 

and have contributed to 

135 more. The number of 

magazine and newspaper 

reports is now over 40, and 

² of crucial importance ² I 

have so far attended over 

200 lectures that have 

broadened my interests. To 

GDWH�,·YH�DOVR�DWWHQGHG�HOHY�

en science courses and 

published nine scientific 

papers.  

Exploring the Amazon ³ Lethocerus 
americanus, WKH�ZRUOG·V�ELJJHVW�EXJ��
from the Brazilian rain-forest. 
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Since being elected a 

dining member of 

Gonville  and Caius 

College at  Cambridge 

University I  regularly 

join in discussions at 

High Table. This has 

been of great value in 

terms of my personal 

development. Among 

those present at these 

events are Professor Ste-

phen Hawking, Dr John 

Casey, the  academic and 

journalist; Professor Barry 

Hedley from the School of 

Business Management, Dr 

Paul Binski, senior fellow 

and broadcaster; and Dr 

Jeremy Prynne, university 

lecturer and one of our 

most distinguished poets. 

NEW TOPICS, NEW INSIGHTS 

THE CAMBRIDGE CONNECTION 

Can plants learn  
from Experience? 

2 

Science on Television 3 

Culturing Beef 4 
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The Conference Sce-   6 

Publishing Science 7 

Reporting current 

news in the Press 
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Beyond Science 9 

Singapore visit 10 

Ecology in Brazil 11 

After the Event 12 

Fellowship horizons 14 

Inside this Report 

Some Educational Mile-

stones in 2005 

∑ The latest edition of Adobe 
PowerPoint has now been 
installed I have been trained 
to use it. 

∑ Course on the forensic 
analysis of soil samples 
completed in the USA. 

∑ Detailed ecological studies 
in the Brazilian rain forest 
and the high Arctic. 

∑ In-depth study of recent 
research into e-learning. 



3. We can discover the reason: the cells of the trun-
cated Taraxacum plants microscope are shorter. 

1. Longitudinal section from the central stem of a 
320mm Taraxacum stem under the light microscope. 

2. Elongated cells (above) were also imaged in the 
Environmental Scanning Electron Microscope. 

4. The ESEM confirms the remarkable degree of 
foreshortening and allows for accurate calibration. 

the topic is now 

being prepared.  

   The ideas were 

also presented at 

the Conversazione 

of the Linnean Soci-

ety (left) held at 

Chester Zoo.  This 

year the meeting 

was attended by 

about two hundred 

leading university 

biologists.  

Much interest is now centering on my 

research into plant learning which was 

exhibited at the NESTA Event in Lon-

don during February 2005.  

   Little attention has ever been paid to 

the intriguing possibility that higher 

plants can actually learn from what 

they experience. But the idea presented 

at the Event posed a crucial question: if 

plants experience wounding during 

their lives, can they modify their future 

growth to reduce the risk? 

    The example chosen 

as an experimental 

subject was Taraxacum, 

the dandelion. During 

March 2005 some pilot 

experiments were un-

dertaken. Sequences of 

Taraxacum plants were 

studied in three groups 

and measured over 

time.  

This exciting research has 

been developing steadily 

during the year. I gave an 

illustrated presentation to 

the research staff at the 

Rothamsted Institute, one 

of the leading botanical 

research centres in the 

world. A subsequent dis-

cussion with key scientists 

(top) is laying the ground-

work for more research, 

and a paper on this pro-

P A G E  2  

  We noted different growth patterns 

in groups that had been subject to one 

of the following experiences:  

1. had been subject to regular 

mowing at 14-day intervals, 

2. had been previously cut and 

were now allowed to grow 

freely, 

3. had never been cut since 

growth commenced.                        

Samples were measured before the 

growing season began on 

21 March and further sam-

ples were collected on 21 

April. The results revealed 

that the more often a plant 

had lost its inflorescence 

through cutting, the shorter 

future stems became. Uncut 

plants had stems over 300 

mm long; those regularly cut 

kept close to the ground.    

Cambridge, and with the willing coop-

eration of my NESTA mentor Dr D J 

Stokes, I could measure the cells accu-

rately. Later, the short stems were ex-

amined. Each seem to contain the same 

number of cells, but the plants seem to 

be learning to 

keep the cells 

within their stems 

much shorter. But 

how? This is the 

next question we 

need to address. 

What was going on inside the stems? 

How do the Taraxacum plants adapt? 

To study this mechanism we have to 

look inside the stems and study the 

cells. The first research was done with 

the optical microscope.  As can be 

seen (top right) 

the cells are highly 

elongated. Using 

the latest ESEMs 

E n v i r o n m e n t a l 

Scanning Electron  

Microscopes) at 

T H E  N E S T A  F E L L O W S H I P  

´7KH�SODQWV�DUH�OHDUQLQJ�WR�NHHS�WKH�FHOOV�

ZLWKLQ�WKHLU�VWHPV�PXFK�VKRUWHU�µ 

Planning for the new research at the 
Rothamsted Institute, Harpenden. 

Looking to the future 

USING THE ELECTRON MICROSCOPE 

EXPANDING RESEARCH  

ON PLANT LEARNING 



DW� WKH� H[WUHPH� EHKDYLRXU� RI� WKH� ¶JUHDW�

GLFWDWRUV·� DQG� WKLV� DOVR� SURYHG� WR� EH� D�

successful venture, with the programme 

offering a chance for science to appear 

in an amusing and witty format, rather 

than dry and remote.  

 )LOPLQJ�WKH�¶ZHDSRQV·�79�SURJUDPPHV�LQ�/RQGRQ� 

The Polar Research Institute in Tromsø find pollution 
from British nuclear power generation in the Arctic. 

scientist is grave and serious; but we 

scientists ³ as a group ³ are mostly 

gregarious and fun.  

    Two major documentaries were 

made in which I explained how the 

Germans exploited science during 

World War Two. I first studied this 

subject more than 30 years ago, and 

felt it was time for a new look at the 

topic.  

   Channel Five TV invited me to look 

scientifically at the way people 

choose their partners. We staged 

some light-hearted experiments and I 

commented on how people tend to 

pair off. The programme was  liked by 

the critics, and indeed the network 

has since repeated it 

    Channel Four next proposed that I 

appear in a documentary that looked 

One of the major milestones for this 

year was an initiative to show new 

ways in which science could be 

brought into television programmes. In 

typical modern documentaries, the 
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CHANGING HOW INTERNATIONAL  

TELEVISION LOOKS AT SCIENCE 

Visiting the Azores to see how the authorities are now  
harnessing geothermal energy to generate electricity. 

culturING meat for tomorrow 

electrical power we will need in the 

future. It is affordable, and it does not 

release greenhouse gases like carbon 

dioxide and methane into the atmos-

phere. Nuclear energy can help coun-

tries like the UK comply with the new 

restrictions on emissions. But nuclear 

power pollutes. There are no foolproof 

answers to the many problems posed 

by nuclear waste. I am studying the 

potential for geothermal power which 

is still largely ignored by the British gov-

ernment, though parts of the UK have 

harnessed it in the past (the Romans 

used geothermal power in Bath!)   The 

Polar Research Institute in Tromsø are 

now detecting pollution from Sellafield 

nuclear power station in the arctic near 

the North Pole. I believe that only geo-

thermal can offer safe, unlimited energy. 

Nuclear power is fast becoming the 

favoured option for generating the 
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 EXPLORING GEOTHERMAL POWER 

The need to provide sufficient food for 

WKH�IXWXUH�LV�D�FRQVWDQW�VHDUFK��,Q�WRGD\·V�

world the public are becoming increas-

ingly concerned about the need for the 

humane treatment of animals.  

   Over 20 years ago I first published a 

proposal to culture cells for food. The 

idea was to take mass-produced cultures 

of single cells and use them to provide 

high-protein foods that could be made 

in a relatively small area of land, without 

slaughtering animals The idea became 

Talking 
about cul-

tured meat 
for the BBC 
programme 

¶<RX�DQG�
<RXUV·�� 

   Pictured 
with my 

granddaugh-
ter Antonia 

who is in  
the BBC 

television 
VHULHV�¶/LWWOH��

%ULWDLQ·� 

reality with the launch of cultured 

fungus protein, currently sold as 

·4XRUQ·�� ZKLFK� KDV� SURYHG� WR� EH�

popular with health food enthusi-

asts. Recently I was appointed to 

the Board of the Future Harvest 

organisation in the US, which has 

the aim of developing cultured 

meat tissues. We are now actively 

liaising with research scientists at  

laboratories in the Netherlands and 

the United States of America.   

)URP�WKH�¶ZHDSRQV·�79�ILOP�IRU�WKH�+LVWRU\�&KDQQHO� 



Elsewhere I have spoken on geology 

and plate tectonics; scientific innovation  

DQG� WKH� HYLGHQFH� IRU� ·GXPELQJ�GRZQ·��

digital photography in various extreme 

environments (including the arctic and 

the tropics), and I have also accounted 

for the discovery of Giardia (p 12), a 

topic that was part of the research from 

my previous Fellowship year and which 

was described in my previous report. 

(Above) issues in science addressed to an American 
audience aboard the MS Regatta. (Below) Lecturing 
on e-learning with Professor Curtis Bonk of Indiana, 
with Gilly Salmon and Mr Paul Bacsish of Leicester. 

Promoting new ideas in science can 

be effectively done through personal 

presentations. Lectures? I am not sure 

that word conveys the right impres-

sion. I like science to seem exciting, 

the ideas inviting, the propositions 

realistic and the outcome memorable.  

I have also further developed the 

¶LQJHQLRXV�FHOO·�FRQFHSW�WKLV�\HDU�ZLWK�

lectures at the Linnean Society in 

London (opposite), at the Biopolis 

Centre in Singapore (see page 10) 

and the University of Surrey at Guild-

ford, for example.  

   ,Q� WRGD\·V� ODERUDWRULHV��PLFURVFRSHV�

are often poorly used and I have spo-

NHQ�RQ�·WKH�ZRUOG·V�ZRUVW�PLFURVFRS\·�

to major conferences including the 

Midlands Microscopy Meeting in Staf-

fordshire, UK, and at Inter/Micro 

2005 in Chicago, Illinois.  

Interacting spontaneously with an 

audience is always intellectually stim-

ulating (although it is also a high-risk 

strategy). This year the topics people 

P A G E  4  

UDVLHG� LQFOXGHG� ¶EXLOGLQJ� WKH� S\UDPLGV·�

WR� WKH� ¶HQHUJ\� RI� KXUULFDQHV¶� DQG� WKH�

¶EHQHILWV�RI�XVLQJ�VHD�VDOW·��7KH�VHVVLRQV�

are always impromptu, with no ad-

vance notice of the topics being given; I 

UHJDUG� WKLV� ·HOHPHQW� RI� ULVN·� DV� EHLQJ�

crucial to these unique events.       

T H E  N E S T A  F E L L O W S H I P  

´%ULDQ�-�)RUG�JDYH�XV�D�PDVWHUIXO�

OHFWXUH�«µ�7KH�/LQQHDQ��/RQGRQ� 

Meat is a mainstay of most western diets. 

To the biologist, meat is striated muscle 

³ the voluntary muscle, controlled by 

the brain, which brings about conscious 

movement in the animal body. Forms of 

meat that are organs, rather than mus-

cle, are defined as offal. And offal 

(although it features in well-established 

foods, like haggis and faggots) is not a 

mainstay of the western way of life. 

   Meat production demands a large level 

of input. Animal farming consumes high 

levels of foodstuffs and produces meat 

at a great cost to the environment. Many 

people regard animal farming as inhu-

mane, and an increasing percentage of 

people find meat distasteful. There was 

said to be a traditional tale in Ethiopian 

that meat was excised from a cow which 

was then sewn up until the meat tissues 

grew back. This would not be an ac-

ceptable idea to western eyes.  

   Culturing meat tissues, however, 

would allow us to grow meat without 

slaughter. My views have been widely 

reported in the press in Britain (from The 
Times to the Sun), United States, China, 

India, Zambia, Pakistan, Australia, and 

RQ�%%&�SURJUDPPHV�LQFOXGLQJ�¶)LYH�/LYH·�

DQG�¶<RX�DQG�<RXUV·��� 

HOW CULTURED MEAT COULD HELP SCIENCE 

WR�)(('�7+(�:25/'·6�+81*5<�QDWLRQV  

LECTURES AROUND THE WORLD 



In the second year of my NESTA 

Fellowship I have given more than 

twice as many lectures as last year 

(30 in 2003-4, a further 64 during 

2004-5). The response has been 

enthusiastic; reviews and audience 

response statistics have exceeded all 

my hopes. Topics also include 

presentations on responses of the 

living cell, global warming, secrets of 

genes, the menu of tomorrow, new 

hybrid technologies and distance 

learning, the role of the amateur in 

scientific discovery and celebrating 

(LQVWHLQ·V�FHQWHQDU\�� 
 

:LWK�3URI�*DU\�/DXJKOLQ�IRU�P\�NH\QRWH�WDON�¶$Q�
(YHQLQJ�ZLWK�%ULDQ·��,QWHU�0LFUR�������&KLFDJR� 

Some Fellowship Statistics                 
February 2005³January 2006 

∑  Visited 117 universities, museums, etc. 

∑  Met with 4,031 individuals. 

∑  64 presentations delivered. 

∑  Audiences totalling 9,696 people. 

∑  Chaired a total of 17 conferences. 

∑  Plus 7 votes of thanks, etc, to audiences 
totaling 1,135 people. 

∑  Entry in 3 major competitions. 

∑  5 books (or chapters in books). 

∑  Total of scientific papers published: 6. 

∑  Attended 2 educational courses. 

∑  16 broadcasts on radio and television. 

∑  Visited 33 countries. 

∑  34 newspaper and magazine articles. 

∑  97 educational lectures attended. 

∑  Appointed Visiting Professor at         
Leicester university. 

∑  Nominated as President, Association of 
Past Students, Cardiff University. 

∑  Commissioned to write 2 chapters for 2 
leading science books. 

Speaking with Lord Kinnock at the annual dinner of  
the Association of Past Students at Cardiff University. 

The influence of the NESTA Fellowship has 

benefited my presentations in two highly 

important respects: 

1. It has allowed me to set aside time 

to prepare new talks, mainly by buy-

ing the time to compile innovative 

presentations but also by giving me 

the chance to master new software. 

2. The number of new lectures means 

that I have been able to acquire 

new and better methods of delivery. 

My lecture skills have greatly im-

proved as a result of NESTA. 

P A G E  5  

NEW INSIGHTS, NEW SKILLS 

'HYHORSLQJ�WKH�¶LQWHOOLJHQW�PLFUREH·�WKHVLV�DW�D�OHFWXUH�IRU 
a Linnean Society in Burlington House, Piccadilly, London. 

At the Cambridge Society for the Application of Research, we organize a successful 

series of fortnightly presentations at Churchill College, Cambridge University. Our 

current topics range from epidemiology to supersonic air transport, from obesity to 

antibiotics. Our President is Sir Sam Edwards, formerly Director of the Cavendish 

Laboratory (seated, right centre) and we have often had Nobel laureates among 

the audience. I have given lectures here myself, and as a member of Council I am 

RIWHQ�DVNHG�WR�FKDLU�RXU�OHFWXUHV�DQG�DOVR�WR�KRVW�RXU�VSHDNHUV·�GLQQHUV��,�DOVR�KHOS�

WR�RUJDQL]H�WKH�&6$5·V�PDMRU�VFLHQFH�FRQIHUHQFHV��RXU�QH[W�WRSLF�LV�¶HQHUJ\·��� 

N E S T A  R E P O R T  N O  4  

POPULAR CAMBRIDGE SCIENCE LECTURES  



Discussing the forensic science of terrorist activity with  
Officer Ricky Grant ² 41st CST (WMD) in the US Army.  

Dr Jamie Nelson maintains a world-famous research 
laboratory at his Hampstead home. He is a leading au-
thority on crystallography and the optical microscope. 

The distinguished microscopist Professor James McCormick (second from left) and Mrs Suzanne McCormick main-
tain a microscope laboratory at their home in Illinois. Professor McCormick arranged a most informative day with a 

group of other leading specialists in microscopy: Dr Frank Schell, Dr Thomas Kennedy and Mr George Glastris. 

Vice-Chancellor, Professor Robert Mat-

thews.  

   Elsewhere I have attended events 

chaired (at the Royal Society of Arts in 

London) by the Duke of Edinburgh and 

(at the Department of Mathematics at 

Cambridge) with Her Majesty the Queen. 

Professor Huw Williams, a university friend who be-
came a leading academic in Malaysia, in the audience 

for an academic lecture.  

P A G E  6  

only we had a record ³ available on-

line or in print ³ of discussions and 

proposals from the cutting edge of 

thought.  

   My discussions this year have once 

more embraced a tremendous range 

of interests. I have spent time with the 

leading microscopists in Britain and 

the United States. The excellent day 

with in the USA with Professor James 

McCormick was followed by an even-

ing with him at the Athenaeum Club 

in London. Both occasions were in-

formative and stimulating.  

   At the annual Inter/Micro meeting I 

was able to spend time with dozens of 

specialists and academics and also had 

my annual editorial lunch with the 

senior staff of Encyclopædia Britannica.     
Other meetings were at the home 

laboratory of Dr Jamie Nelson, with  

academics at Cardiff, at the University 

of Kent, and at the forward-looking 

Beyond Distance Alliance at Leicester 

University where I have now been 

appointed Visiting Professor by the 

Tenured academics have the freedom 

to meet with colleagues ³ for debate, 

discussion, or enlightenment ³ as part 

of the job. This freewheeling airing of 

ideas in an informal context is a core 

activity of every scientist and is often 

the way in which new insights and 

theories begin to emerge.  

   NESTA now provides the financial 

backing for independent academics to  

do it too. And informal discussions, at a 

high level, are the seedbed for new 

LGHDV� LQ� VFLHQFH��+HUH·V�D� WKRXJKW�� FXU�

rently scientists publish the proceedings 

of meetings. I recently published a ma-

jor book on GM crops following a suc-

cessful one-day conference in Cam-

bridge. The very existence of all the 

presentations in hard copy, between 

covers, offers every enquiring individual 

a chance to read the words and see the 

images that were presented at the con-

ference. 

   But think how useful it would be if we  

were to publish the proceedings of 

what was said in the bar afterwards! If 

T H E  N E S T A  F E L L O W S H I P  

scientific discussion and debate  

Meeting leading ACADEMICS 



able to publish Sir Colin 

6SHGGLQJ·V� QHZ� ERRN� RQ� SURYHUEV����������

$OWKRXJK� LW� LV� VDLG� WKDW� ´WKH� HDUO\�

ELUG� JHWV� WKH� ZRUPµ�� 6SHGGLQJ�

SRLQWV�RXW�WKDW�� �´WKH�VHFRQG�PRXVH�

JHWV� WKH� FKHHVHµ�� 7KLV� EHFDPH� WKH�

title for his book, published in paper-

back and hardback editions. Mean-

while  there was a proposal from 

7KH� .LQJ·V� 6FKRRO� 3HWHUERURXJK� IRU�

PH�WR�SXEOLVK�WKH�VFKRRO·V�KLVWRU\��$V�

LQ�WKH�FDVH�RI�6LU�&ROLQ·V�ERRN�� WKHUH�

was no way to fund the editorial 

work on the title, but with time from 

the Fellowship it did make sense to 

apply my new knowledge of pub-

lishing to this project too.  

    The press have responded warmly 

to these projects. There have been 

many positive reviews, almost all 

featuring the book jackets in full 

colour. And there have been exten-

sive feature articles which have further 

helped to spread the word. These are 

important books in their own fields 

and it has been a pleasure to ap-

ply my newly acquired publishing 

skills to such worthy causes.   

The legacy from earlier NESTA funding 

has been important during the present 

Fellowship. During Science Year 2002, 

it was decided to produce a manual 

for schools. This full-colour guide 

would accompany the QX3 digital 

microscope which NESTA had planned 

to donate to state schools in England 

and Wales.  

    Not only was the manual to be com-

piled, with a rich selection of specially 

commissioned experiments and photo-

graphs, but I was asked to print and 

publish it, too. This brought me into 

the field of publishing for the first time. 

Like any author, I had always wanted 

to learn more of the publishing process. 

The manual provided the chance. 

   It was a great success, and was then 

translated into Welsh. Since publishing 

the manual opened the doors to me, I 

then took on the task of publishing an 

influential book on GM Crops. The 

chapters stemmed from a meeting that 

I helped organize at Cambridge. 

   Other titles came along, and because 

of the support of the Fellowship I was 

P A G E  7  

 BUILDING ON    

      THE BASICS 

N E S T A  R E P O R T  N O  4  



Press Quotes 

P A G E  8  

The press have continued to show interest in the work 

that is now under way. Most have been factual reports 

about the Fellowship and what it entails. However, 

there are eight examples of articles which quote new 

ideas on page four of this Report, and here (on the left) 

are three more examples from the British press which 

contain interviews about work in progress. 

   Most interesting is the interview from the pages of the 

Times Higher Education Supplement (centre left) which 

marked my appointment as Visiting Professor at Leices-

ter University. This is an important avenue of interest 

and I am currently developing a range or new skills. The 

THES reporter was interested in my past experiences of 

using the internet. I have written software since my stu-

dent days and have been on the internet since 1993. In 

1999 I was appointed to a Fellowship at the Open Uni-

versity to develop on-line resources for writers, and 

spent much time studying ways to make information 

accessible to audiences with special needs.  

   When preparing for my inaugural professorial lecture 

(delivered at Leicester last July) I found that Leicester 

was shown by Google to be top of the list for e-learning. 

But there remains much apprehension and misunder-

standing ³ for example, it is clear that many university 

staff seem convinced that e-learning will somehow re-

place conventional pedagogy.  

   My view is that the internet simply offers us access. 

Many of the current terms in use ³ asynchronous learn-

ing, distance learning ³ are making the topic seem 

more esoteric than it is.  Digitised learning resources are 

an adjunct to what we had before, and will supplement 

them. But they will not replace them all. As this report is 

being prepared (January 2006) I am chairing a key in-

ternational conference on e-learning that is taking place 

at Leicester University with speakers from Australia and 

from the United States in addition to representatives 

from the UK academic community.  

   Other reporters have written of my enthusiasms for 

NESTA, the interest shown in television programmes 

including my recent contributions. And it has not all just 

been conventional reporting, either. From the BBC we 

were approached by Mr Andrew Webb, who wanted 

to obtain a photographic portrait. He wished to enter 

WKH�SLFWXUH�LQ�WKH�2EVHUYHU·V�·6HHGV�RI�&KDQJH·�FRPSHWL�

tion. In the end, the time was very restricted. We man-

aged to make an appointment for him to visit me at my 

hotel when I was preparing to fly to the United States 

to give a series of lectures on my research. Mr Webb 

took me to a range of locations: an Italian restaurant, a 

park bench, a kebab house. In the end he selected an 

informal seated photograph and submitted it just in 

time for the deadline.     

   ,W�GLGQ·W�ZLQ�WKH�SUL]H��WKRXJK������ 

T H E  N E S T A  F E L L O W S H I P  



Studying soil analysis at an intensive practical  
two-day residential course in the USA. 

One of the fundamental functions of a 

Fellowship from NESTA is to provide 

support to fund personal development.   

This can mean devoting time to visit 

colleagues and interact with them (like 

the Cambridge high table discussions 

the   discovery and application of fluo-

rescence microscopy (the Émile Chamot 

Award lecture in the USA), a database 

of cyanophyte algæ and cyanobacteria, 

on-line education and design; plus a 2-

day certificated course on soil analysis.   

featured on p1). It buys one time to 

study, to read, and to think. It also 

gives the backing we need to acquire 

new skills and to embrace fresh levels 

of understanding.  

   NESTA has encouraged me to attend 

lectures and other forms of training. 

During the current year I attended 

nearly 100 such lectures. The topics 

covered included protein structure 

and drug design, global warming 

(chaired by Prince Philip, Duke of Edin-

burgh), restoration of fenland ecologi-

cal systems (at Wicken fen), strategy 

for e-learning, the rhythms of life (at 

the Institute of Biology), the ice age 

and the ecology of the arctic, the de-

velopment of independent television 

in the UK, constructing a pollen atlas, 

study of environmental hazards to 

health from buildings, infra-red micros-

copy and image generation, forensic 

analysis of suspect terrorist residues, 
The 2005 Photonex event was held at Stoneleigh 

Park, Coventry, and featured many valuable lectures. 

Personal development 

Many of the ideas that are brought 

forward lead us beyond the limits of 

science. Dr Alex Hankey (left) tries to 

show that the Indian traditions of 

$\XUYHGD� KDYH� UHVRQDQFHV� LQ� WRGD\·V�

physiology. In my view he needs to 

have more soundly argued cases pub-

lished in the literature, and I am en-

couraging him to argue his case in a 

more academic manner.  

   A Russian scientist, Dr Elena Ewing, is 

ZRUNLQJ� RQ� D� ·YLUWXDO� ERG\� VFDQQHU·��

and she claims to have developed a 

machine which invites a patient to 

match colours against a library of digital 

images. She says that it can offer in-

sights into inner health, and she has 

visited me to give practical demonstra-

tions.  

   The results are intriguing. Although I 

am not yet convinced of the soundness 

of the idea, I am encouraging her team 

to prepare a better case. Not all research 

is confined to conventional science! 

P A G E  9  

Can we look beyond science?  

neering new avenues of awareness in 

the field of conservation. I have often 

been to explore the islands of the Car-

ibbean, where I am frequently invited 

to go as a guest lecturer aboard cruise 

ships; this year I could spare the time 

to visit the Cape Verde Islands. In 

terms of ecological awareness they are  

fascinating, for they have negligible 

rainfall and the islanders have a 

unique way of life. So too do the Inuit 

people of Greenland, and I have been 

to explore their communities during 

several weeks spent in the high arctic 

regions, including Greenland and later 

extending to Spitzbergen. 

Visits to science centres are part and 

SDUFHO�RI�DQ\�VFLHQWLVW·V�OLIH��,�KDYH�

watched the Singapore Science Centre 

develop over several decades, and was 

so excited to go back during the cur-

rent Fellowship year. But with the time 

I have through my NESTA Fellowship I 

was also able to go to see the more 

modest Science Centre at Fortaleza in 

HDVWHUQ�%UD]LO��9LVLWV�WR�WKH�5HJHQW·V�

Park Zoo are routine; but this year I 

was taken round the more successful 

Chester Zoo by their director, Professor 

Gordon MacGregor Reid. This is now a 

rapidly-expanding zoological facility 

with a global reputation and it is  pio-

'LVFXVVLQJ�WKH�EHKDYLRXU�RI�WKH�ZRUOG·V�´JUHDW�GLFWD�
WRUVµ�RQ�D�GRFXPHQWDU\�IRU�6N\�2QH�WHOHYLVLRQ��7KH�
film was transmitted in the United Kingdom the USA. 
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GLOBAL SCIENCE AND PERSONAL ACHIEVEMENT  

Old teachings and new visions ² the Hon Dr Alex Hankey 
(right) and Ms Jackie Burrows,  postulating that ancient 
$\XUYHGLF�WHDFKLQJ�FDQ�LOOXPLQDWH�WRGD\·V�SK\VLRORJ\�� 



Drs Steve Oh (centre) and Ivan 
Reading explaining their cloning 

strategies.  

The British High Commissioner took this photograph to mark my lecture to Biopolis, detailing my 
UHVHDUFK� LQWR� WKH� ¶LQJHQLRXV�PLFUREH·�� ,� ZDV� ODWHU� LQYLWHG� WR� WRXU� WKH� VFLHQWLILF� LQVWLWXWHV� LQ� WKH�
campus and to spend time with the Director, and was asked to return later in the week to see the 
animal units and new laboratories, and hold discussions with other scientists. 

My first task was to give a 

short summary of the 

aims of NESTA to a group 

of science writers. After 

this I was invited by Mr 

Brian Ferrar, the British 

High Commissioner, to 

visit the Biopolis campus 

and give a talk to the 

senior staff followed by a 

tour of the facilities. Sev-

eral of the research scien-

tists later invited me back 

to continue some promis-

ing lines of discussion.  

An illustrated talk to sixth 

form students in the lec-

ture hall of the Science 

Centre proved to be very 

well received and many 

of the students raised 

excellent questions.  

Mr and Mrs Ferrar later  

held a dinner party at 

their home; and I was 

later invited to meet the 

senior academics at the 

National University who 

were working in fields 

that ranged from e-

learning to life sciences, 

and from tissue culture to   

rainforest ecology.  

   In June I was asked to 

prepare my separate 

report on this visit. Dur-

ing the course of prepar-

ing the figures I realised 

,·G� PDGH� ��� QHZ� DF�

quaintances and since 

had exchanged over 140 

e-mail messages.  

   I had been up into Ma-

OD\VLD�EHIRUH�ZH·G�PHW�DW�

the hotel, and when the 

visit was over I explored 

nearby Indonesian islands 

and subsequently broke 

my homeward journey to 

find out about some of 

the controversial devel-

opments in Dubai such 

DV� ¶7KH� 3DOPV·� DQG� ¶7KH�

:RUOG·� SOXV� YLVLWV� WR� WKHLU�

fast-growing commercial 

complexes. 

My sixth-form lecture held in the 
6FLHQFH�&HQWUH·V�OHFWXUH�WKHDWUH� 

Discussions on bioscience research 
with Biopolis Director Sir David Lane. 

from the Times Higher Education 
Supplement. We were ably assisted 

by Ms Liz Newton from NESTA, and 

our official programme brought us 

into contact with an assortment of 

local people from many walks of 

life, from academics and research-

ers to writers, broadcasters and 

science teachers in Singapore 

schools. 

The NESTA visit to Singapore 

has been reported separately.  

A group was sent from London 

for meetings with some of their 

leading officials ³ from the Sci-

ence Centre to local colleges; 

and from the Biopolis campus 

to the State University. Among 

the group we had designers 

and innovators and a reporter 

P A G E  1 0  T H E  N E S T A  F E L L O W S H I P  

At the Science Centre with Lu Wann 
(centre) and Anna Fazackerley. 

THE NESTA visit to singapore 

Mr and Mrs Ferrar  (far left and right) 
host dinner at their diplomatic home. 



Giant hawk-moths are abundant in Ama-
zon jungles at night and fly towards light. 

The Singapore visit had given me a 
chance to spend time with local biosci-
entists Professor Choy Sin Hew and Dr 
Yam Tim Wing. There are some prob-
lems over the microscopical study of 
petal chromatophores in orchids, and I 
now have a new joint research project 
under way to look further into this 
question. I acquired many new skills 
and studied a range of key species in-
cluding Dendrobium lasianthera, the 
extraordinary palm Corypha umbraculif-
era (the inflorescence of which weighs 
0.5 tonnes and takes 60 years to form), 
the durian Durio zibethinus in fruit, 
mature pomelo Citrus maxima; mature 
jackfruit Artocarpus heterophyllus; 
starfruit (carambola), rambutan, Nephe-
lium lappaceum; nutmeg, Myristica fra-
grans; tamarind, Tamarindus indica; 
Thai lemon grass; turmeric, Curcuma 
domestica; the tree Solanum wrightii; 
tapioca bush; and the curry bush Mur-
raya koenigii. On the other side of the 
world I have also been able to accept 
invitations to visit Brazil to explore the 
Amazon. My encounter with a two-toed 
sloth (right) was a highlight of this fasci-
nating tour which teaches me much 

about ecology.  

P A G E  1 1  

DEVELOPING KNOWLEDGE  OF  THE  BRAZ IL IAN ENV IRONMENT  

and from the curare plant Chondro-
dendron tomentosum from which we 
derive our supplies of curare. The jungle is 
rich in plants that could be of use to mod-
ern medicine, and I have quantified a 
future for the jungle peoples that makes 
far more financial sense than burning the 
vegetation and farming the land for soya 
and steak. The loss of rainforest environ-
ment implies the loss of potential new 

drugs.  

   My presentations on this subject have 
attracted enthusiastic support. On this 
occasion I travelled with the US company 
Oceania Cruises and gave talks on the 
rain forest, the local environment, and 

also on digital photography in the tropics.    

The Amazon contains 20 per cent of all 
WKH� HDUWK·V� IUHVK�ZDWHU� DQG� LW� KDV� WKH�
largest river basin in the world, cover-
ing over 6,000,000 sq km. The tropical 
rain forest is unique, because the trees 
exist half-submerged throughout the 
rainy season, and as conventional for-
est trees for the remainder of the year. 
Other trees would quickly perish if 
their roots were submerged for more 
than a few weeks, and we still do not 
understand the mechanisms responsi-

ble. 

   The Amazonian Indians have long 
used poison-tipped darts using drugs 
obtained from several plants, including 
our source of strychnine, Strychnos 

N E S T A  R E P O R T  N O  4  

LEARNING FROM the amazon rain forest 

In rain-forest with tourists all keen to 
learn more about the environment. 

The giant water-lily Victoria regina is 
now a rare Amazonian water-plant. 

´*XDUDQDµ��D�PHGLFLQDO�SODQW�XVHG�E\�WKH�
forest folk, now has a niche in the UK.  

Burning the forest is done so that intensive agricul-
ture can expand,  yet production rates cannot be 
sustained and natural resources are being lost.   



Early in 2005 

the NESTA 

event (right) 

took place at 

the London 

Design Cen-

tre.    

   Organisers 

had set aside 

an extensive 

e x h i b i t i o n 

booth for me 

to display a 

selection of  

current work. 

Exhibits were  

a varied lot, 

with sound 

recordings, 

videos & 150 

new digital 

photographs. 

We had over 

thirty visitors. 

in lectures around the world. After 

the event I was at a reception in Lon-

don with Lord Crickhowell, discussing 

the merger of the Medical School and 

University at Cardiff. He and I are both 

Fellows at Cardiff. 

   I was then at the House of Lords 

with the officers of the Institute of 

Biology to discuss future policy. Our 

new President, Sir Neil Chalmers, has 

brought a wealth of experience from 

his years as Director of the Natural 

History Museum, London. 

The study of Giardia paints a revealing 

picture of the development of biology. 

Research during this NESTA Fellow-

ship has recreated exactly how the 

organism was discovered, and was a 

feature of the 2005 Event (right). 

   Events did not stop there, for the 

research was published that same year 

in the international scientific journal 

The Microscope (above). It is another 

contribution to scientific knowledge 

that derives from NESTA. Other new 

research from the Event has featured 

P A G E  1 2  T H E  N E S T A  F E L L O W S H I P  

Visitors to the NESTA Event were first to hear 
this remarkable recording of human neurons 
communicating.  They sounded like seabirds. 

FROM PRELUDE TO PRINT 

THE 2005 NESTA EVENT (and 

what happened afterwards) 

One exhibit revealed the discovery of the medi-
cally important drinking water parasite Giardia.  

On display was research that had taken me to Burma, Amsterdam, Singapore, Milan, Iceland, 
Oxford,  Michigan, Sri Lanka, Hull, Mumbai, Canterbury, California, Eastern Antilles, Hereford, 

Cambridge, Naples, London, Windsor, Illinois, Greenland, Indiana, Sorrento, Hull, the Fae-
roes Windsor and Keele.   Topics ranged from neurons to mapping methods and leaf-fall.  

Immediately after the Event was a reception 
ZKHUH�,�WDONHG�ZLWK�/RUG�&ULFNKRZHOO��:H·UH�ERWK�
fellows at Cardiff. 

Professor Nancy Lane and Sir Neil Chalmers at  
a House of Lords reception to discuss research. 

policy. 



Networking is always helpful, and one 

of the unexpected consequences of 

my exhibiting at the 2005 Event was 

meeting Ms Sheron Wray, a well estab-

lished performer, choreographer and 

dancer. As part of her NESTA project 

she has been exploring innovative 

ways of encouraging audience partici-

pation. These ideas have led to her 

GHYHORSLQJ� WKH� ·WH[WHUULWRU\·� FRQFHSW��

in which it is the cellphone that offers 

the chance for audience feedback.  

   In January 2006 I attended her major 

workshop at Bore Place, Kent. A group 

of producers, musicians and stage per-

formers gathered to explore some 

potential new methods of working. 

   Meanwhile, I am working on similar 

technologies which can be applied to 

the field of e-learning in my research at 

Leicester University. 

The far point (right) was Magdalena 

Fjord at the northern tip of Svalbard.  

  We journeyed through extensive ice-

floes and past powder-blue icebergs 

and were allowed ashore only when 

escorted by armed escorts on the look-

out for polar bears. On Spitzbergen I 

met senior scientific staff of the Alfred 

Wegener Institute and the Norwegian 

Polar station. After studying tropical 

ecology for years, I was at last starting 

fully to embrace events near the Poles. 

The time provided by my Fellowship 

has allowed me to accept invitations to 

many unique environments where I 

have been able to expand my under-

standing of ecological science and the 

interplay between human activity and 

the natural environment. 

   In 2004 I had spent a month away 

with a chance to study Greenland, and 

in the summer of 2005 I went to far 

northern Spitzbergen to lecture on my 

work with the Saga Shipping company. 

P A G E  1 3  

Follow-up in 

rural kent 

EMBRACING ARCTIC ECOLOGY 

micrography. It is intended to set up a 

Vickers microscope for the phase-

contrast study of living 

cells and there are plans 

to acquire a digital video 

camera with which to 

obtain images of cells as 

they conduct their 

complex lives. Research 

into the idea of an 

¶LQJHQLRXV� FHOO·� ZLOO� EH�

facilitated by this new 

equipment and these key 

new ideas herald a revolution that will 

influence the direction of biological 

research for decades ahead. 

During the past year several additional 

microscopes have been obtained for 

specific research projects.  

   A Prior inverted optical 

microscope offers unusual 

opportunities to study many 

types of aquatic protozoa 

and algæ. Two freshwater 

culture chambers have been 

set up ready for the spring 

growth of microorganisms. 

   With the willing assistance 

of the Brunel Microscope Company, 

the Olympus BH optical microscope 

has now been equipped for digital 

N E S T A  R E P O R T  N O  4  

MICROSCOPES FOR RESEARCH 

Ms Susan Benn & Ms Sheron Wray (left centre) in discussion at the Texterritory conference organized by Ms 
Wray at Bore Place, Kent in January 2006. Delegates experimented with novel ways of harnessing audience 
participation using SMS messaging from hand-held phones.  Ms Benn has pioneered a number of innovative 

events bringing together teachers, artists, scientists and others at this venue, her former home.    

The presence of Susan Benn  (below centre)  and  
Sheron Wray (right) ensured a dynamic conference. 

Microscopes have been installed 
to facilitate digital imaging. 



7KHUH·V�D�VLPSOH�UXOH�WKDW�JRYHUQV�P\�

attendance at the events the NESTA 

team organises: if I am free ³ or can 

contrive to become available! ³ then 

I always go.  

   :H·OO�EH�GRLQJ�RQH�RI� WKHVH� ODWH� LQ�

January. On 28 February I attended 

the debate and discussion meeting 

on 'Making a Difference' held at the 

NESTA offices. The speakers were Ms 

Mariam Noland and Ms Jenny Harris, 

and I had brief discussions with many 

people present including Mr Rick Hall, 

We revised my Fellowship web site 

at www.nestaford.org.uk (now 

defunct). The pages were written in 

HTML, but those describing the 

current year and the NESTA event 

2005 were processed from Microsoft 

Publisher originals. This results in 

much unnecessary code being 

automatically included. A page in 

HTML consumes less than 5 KB; once 

a web page has been created from 

Microsoft Publisher it grows to more 

than 200 KB. Most of the internet 

users in the world do not have 

access to broadband and these files 

need to be drastically reduced in size. 

It is hoped to find time during 2006 

to rewrite many from scratch. I also 

hope to set up a new project to hold 

live concerts for underprivileged 

schoolchildren and others. 

Ms Venu Dhupa, Mr Timothy 

Hornsby, my original Fellow-

ship Officer Mr Alastair 

Haines, Mr Michael Shears 

and about 8 others.  

      On 17 March NESTA 

(jointly with Nature) held a 

wine reception at the Natural 

History Museum in South Ken-

sington. I spoke with my current 

Fellowship Officer Mr Alan Mor-

ton and Mr Chris Powell from 

NESTA, with Mr Philip Ball and 

Dr Philip Campbell from Nature, 

and enjoyed discussions with 

many others of those attending.      

    On 10 May NESTA sponsored the 

ODXQFK� RI� ·,I� <RX� &RXOG� 7HDFK� 7KH�

:RUOG� -XVW� 2QH� 7KLQJ·� DW� WKH� 5R\DO�

Institution in Mayfair. Speakers were 

Mr Philip Ball, Sir Colin Berry, Ms 

Tracey Brown and Mr Simon Singh 

with Ms Vivienne Parry presenting. I 

also enjoyed discussions at the wine 

reception with Ms Sue Davis and 

other people attending.  

    I have also been to meetings that 

are organised by numerous online 

ERGLHV� �OLNH� ¶6SLNHG·�� ZKLFK� DUH� DOVR�

funded by NESTA and I try to offer 

support whenever I can. 

no time to submit plant specimens for 

elemental analysis though I have spent 

time with the environmental scanning 

microscopes at Cambridge. A number 

of highly innovative PowerPoint 

presentations has been completed and 

ZH�GR��DV�IRUHFDVW��KDYH�WKH�¶GHGLFDWHG�

photomicrographic facility with digital 

LPDJLQJ�LQ�SODFH·��VHH�S�����,�KDYH�JLYHQ�

many presentations on neuron func-

WLRQ�DQG�P\�FRQFHSW�RI� WKH� ¶LQJHQLRXV�

Let us look back at how the targets 

from last year turned out. As my 2004 

Report made clear, milestones do not 

always apply to innovative research 

(you can erect milestones only when a 

road is already well-travelled and is 

IDPLOLDU��� ,� LQWHQGHG� WR� ORRN� DW� ¶SXEOLF�

SHUFHSWLRQV�RI�VFLHQFH·�DQG�KDYH�GRQH�

so in many lectures and a range of 

novel television programmes. I wished 

¶WR� VWXG\� SODQW� OHDUQLQJ·� DQG� KDYH�

greatly expanded this work so that I 

am already moving towards a major 

project with other specialists. Plans for 

¶YLGHR� PLFURJUDSK\·� KDYH� EHHQ� VXF�

cessful (there are several new micro-

VFRSHV�UHDG\�IRU�XVH��DQG�¶UHVHDUFK�RQ�

SROOHQ� VWUXFWXUH·� EURXJKW� PH� LQ� FRQ�

tact with German scientists who have 

now pioneered a new pollen atlas.  

   By summer-time I had aimed to have 

a draft report on geothermal power. It 

is now possible that we may hold a 

conference at Cambridge next year; 

and I already have an impressive list of 

potential speakers who have accepted 

in principle to come. There has been 

FHOO·�� 7KLV� ZRUN� LV� DWWUDFWLQJ� LQWHUHVW�

from many other academics. The final 

topic was work on phytoremediation I 

am currently working on a concept in 

which the water hyacinth is seen, not 

as a freshwater invasive weed, but as a 

source of fixed nitrogen. Work is now 

progressing on many related fronts, 

and my only regret is that ³ in spite of 

the large amount of work it entailed ³

nobody in NESTA sent me a response 

WR� ODVW� \HDU·V� 5HSRUW�� 6R� WKLV� \HDU�

WKHUH·V�DQ�LQFHQWLYH��WKH�ILUVW�UHDGHUV�WR�

send a message to the email address 

above, with Report in the subject line, 

will receive a personal prize. Clearly 

you are not eligible if somebody else 

pointed this out to you (you need to 

have found these words yourself).  

I offer my thanks to the NESTA team 

and particularly to my mentor at the 

Cavendish Laboratory of Cambridge 

University, Dr Debbie Stokes (left) 

whose counsel and support has been 

invaluable at every stage of this great,  

and continuing, journey of scientific 

discovery.   

A rare moment out of the academic environment. Dis-
cussing developments over lunch near the Cavendish 

Laboratory with my NESTA mentor and the University of 
Cambridge, Dr Debbie Stokes.  
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NESTA EveNTS 

Visitors from Germany ³ teachers and academics, 
with TV producer Dr Zimmerman (right).  



By July 2006, several of 
the strands of Fellowship 
activity were becoming 
highly significant.  
 
  This was clear from  the 
high level of interest that 
Google searches reveal. 

Some new concepts and 
discoveries are in print, in 
the scientific journals, be-
fore the funding closes 
down and the work has to 
be curtailed.  
 
  Much of the research has 
centered on the micro-
scope. Major papers have 

been published on the 
discovery of the parasite 
Giardia and new ones are 
due on the resurgence of 
Cimex, the bed bug in Brit-
ain.  
 
  New work on emergent 
diseases has been pub-

lished in book form, and 
also by Encyclopaedia Bri-
tannica.  
 
   Other current research 
projects are on Brownian 
motion, plant excretion, 

and on cures for jet lag³
with thoughts that some 
new research could be 
done with a major airline.  
 
  As a Visiting Professor at 
the University of Leicester I 
have also been able to 

take part in international 
meetings on e-learning, 
and have lectured and 
published in this area 
too.  
 
   My research into inge-
nuity shown by living 

cells is becoming much 
widely known (rating No 
3 on Google out of 
642,000 sites).  
 
  Since the last report in 
February I have also 
toured Australia and 
have lectured there too; 
at this time two possible 

co-operative projects are 
being investigated with 
Australian academics.   
The statistics are mount-
ing up.  
     Since the Fellowship 
began I have visited 200 
universities and institutes 
in 50 foreign trips.  
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Currently I have a major 
lecture tour planned for 
later this month which 
will take me:: London/ 
Toronto/ Los Angeles/ 
Santa Ana/ San Jose/ 
Oakland/ Phoenix/ Chi-
cago/ Quebec/ London 

in 20 days. During this 
time I will present scien-

tific lectures at major 
symposia on topics in-
cluding plant learning 
and human infestations, 
including a lecture at the 
Southern California Mi-
croscopical Society and 
the Inter/Micro interna-

tional meeting in Illinois. 
The people with whom I 

have had key discussions 
include Sir Sam Edwards, 
former chairman of the 
Science Research Coun-
cil; Sir David King, chief 
scientific adviser to the 
Government; Lord Rees 
of Ludlow, the President 

of the Royal Society and 
Sir Patrick Bateson. 
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Statistics for            

July 2006 

∑ Visited 200+ institutes 
and universities 

∑ Met over 7,000 people 

∑ Given over 110 lectures 

∑ Total audiences over 
15,000 people 

∑ Chaired 20 conferences 

∑ Over 50 international 
visits 

2ULJLQDO�¶%HDJOH·�VSHFLPHQV�
of Charles Darwin . 



Departmental planning meeting at the 
Beyond Distance Alliance based at 

the University of Leicester. 

ü Interviewing candidates for 
Leicester university posts 

ü Mastering new software, 
e.g. Microsoft Office 2007 

ü Compiled illustrated chapter 
on neurology for major 
new book 

ü Work at Cambridge with 
the scanning electron mi-
croscopes 

ü P l a n n i n g  a  m a j o r 
¶DOWHUQDWLYH� HQHUJ\·� LQWHUQD�
tional meeting with the 

ü Extensive new micrography 
project, e.g. building a large 
digital image-base 

ü Studies of changed in living 
cell as plants respond to 
memory 

ü New scheduling techniques 
in treating jet-lag.                         

At the University of Ulster I was in-

vited over to visit the laboratories 
and propose a vote of thanks, meet-
ing Professor Clive Mulholland, Dr 
Bill Clarke, Dr Richard Barnett, Mr 
Paul Fleming, Dr John Gillespie, Dr 

Bernie Hannigan, Professor Denise 
McAlister, Dr Sean Strain, Dr Anne 
Moran, Dr Valerie McKelvey-Martin, 
Dr Robert Hutchinson, Mr Nigel 
Macartney and Ms Kathleen May.    

P A G E  2  

*RYHUQPHQW·V� &KLHI� 6FLHQ�
tific Adviser Sir David King 

ü Prepared new PowerPoint 
presentation for June 2007, 
Los Angeles 

ü Appointment as President 
of Past Students, Cardiff Uni-
versity 

ü Written chapters for Natural 
History Museum on two 
early biologists 

ü Written illustrated keynote 
lecture for next month, in 
Chicago 

ü Interviewed in three current 
international television doc-
umentaries 

ü Was recently flown to Ulster 
University to propose vote 
of thanks 

Mr Mark Gauci (chief executive 

officer), Dr Mark Ornatowski 

(microbial production manager) 

and Dr Alain Verdair (business de-

velopment, Asia).  

In Melbourne I spent time with Dr 

Joan Powling (water microbiolo-

gist) and Professor Jeremy Pickett-

Heaps (microbiologist); and in Syd-

ney I spent time with Mr Victor 

Foley (lawyer), at the e-learning 

laboratory of the university with 

Professor Rick Bennett, with whom 

I discussed possible future research 

cooperation. I also gave a presenta-

tion organised by Mr Sam Bauers 

(Omnium programmer), Dr Charles 

Santoso (Omnium graphic design 

and project co-ordinator), Dr Andy 

Polaine (head of school of media 

arts) and Mr Simon McIntyre who is 

COFA online course co-ordinator.  

I also had further discussions with 

Ms Michele Barker (senior lecturer in 

media arts) on scientific imagery - 

and she later visited me in London 

to progress this matter.  

All this further advanced my own 

understanding of e-learning and the 

Internet. On my return I travelled via 

Bangkok in order to I spend time 

with my author colleague Mr Tim 

Footman, the former Editor of the 

Guinness Book of Records, whom I 

used to advise at their Head Office 

in London.  

I took the opportunity to make a 

study tour of the forensic science 

museum at the university, where I 

have also lectured.  

Sir Patrick Bateson is Professor of 

Ethology at Cambridge University, 

and Provost of King's College, 

Cambridge; I also had discussions 

with Dr John Mollon, Professor of 

Visual Neuroscience, University of 

Cambridge; Professor Curtis J Bonk 

of Indiana University; and many 

others. In connection with my lec-

ture for the Macquarie University 

team, I spoke with Dr Graham 

Vesey, Dr Richard Lilischkis 

(business development manager), 

Dr Chris Howard (their new vice-

president for commercialisation), 

T H E  N E S T A  F E L L O W S H I P  

´7KLV�PDQ�WKLQNV�DW�WKH�VSHHG�RI�OLJKW�µ 

Pearl Forss, Channel News Asia TV. 

Ulster visit 

Discussions at home and abroad 

SELECTION OF 2006 activities 

Visit to Belfast to speak on e-learning 
at the the University of Ulster. 



FHSW·� H[SHULPHQW� DQG� ILUVW� UHVXOWV�
are now in press.� Proofs have just 
been received for my paper on 
mechanisms of plant learning, due 
for publication later this year in the 
USA; and a joint paper (with Dr 
Debbie Stokes, my NESTA mentor) 
on the microscopy of Cimex lectu-
laris is now in press with the Royal 
Microscopical Society. Meanwhile I 
am now training in the new Mi-
crosoft Vista software (due to be 
introduced next year) plus the full 
2007 suite including Word, Excel 
and PowerPoint. All this will en-
sure, as the fellowship draws to its 
close and these research pro-
grammes are terminated, that I can 

obtain the fullest benefit from the 
time that it has provided.  

A feature of 2006 has been the 
provision of research findings for 
scientific publications by Mr Marcel 
Weinbach in Austria and Dr Peter 
Krehl in Germany; and I am liaising 
with a Polish inventor, Mr Marek 
Miã, who is developing a prototype 
portable microscope. This work will 

be presented in the United States 
next month. In connection with a 
proposal by Professor C.U.M. Smith 
of Aston University and his col-
leagues Dr Stanley Finger and Pro-
fessor Harry Whittaker I am devel-
oping an extension mechanical 
microscope stage which would 
allow an instrument to offer re-
mote adjustment for novel micro-

scopes. It has been successfully 
GHPRQVWUDWHG� LQ� D� ¶SURRI� RI� FRQ�

Many research projects are now 
active, and some have brought 
about significant changes in scien-
tific thinking. The cessation of 
these projects is a preoccupation 
at the present time. 

P A G E  3  

Publications and training 

Blood coagulation is still a mystery. We have 

come to terms with the enzyme cascades 

that trigger the production of fibrin, but this 

research has been done in vitro and not in a 

living system.  

When blood is released from a damaged 

capillary, the factors that initiate the genera-

tion of fibrin are released at the site of the 

damage.  

Thus, they are already downstream, swept 

away by the extravasion, before any fibrin is 

formed. What was missing from all thse 

conventional accounts is a means of associ-

ating the fibrin with the wound. An early 

blood research project had already disclosed 

a remarkable new phenomenon: that blood 

cells were held on fibrin strands in the man-

ner of a balloon on a string.  

These cells were subsequently dubbed 

¶SHQGHURF\WHV·��OLWHUDOO\��VXVSHQGHG�FHOOV���

The discovery was widely reported and even 

appeared as a science highlight of the year 

in the International Yearbook of Science for 

1968. Early in 2006, editors from Olympus 

asked to reproduce these classic pictures. 

Two papers have since been published in 

scientific and medical journals. The research 

is current again. 

R E P O R T  N O  5  

BLOOD COAGULATION RESEARCH ARISES AGAIN 

The newly-GLVFRYHUHG�¶SHQGHURF\WHV·�ZHUH�LQFOXGHG�DV�D�VFLHQWLILF�KLJKOLJKW�LQ�WKH�0F*UDZ�+LOO�Yearbook of Science 
and Technology.  The micrograph (above left) was published opposite a picture sent back from the surface of the 
moon, a rare accolade for a piece of microscopical research. Interest has been rekindled in the research following 
an approach from the editor of the Olympus magazine Illumin-8, who reproduced my images in the spring this year.  

:LWK�IDFXOW\�DFDGHPLF�VWDII�
DW�WKH�8QLYHUVLW\�RI�6\GQH\� 
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There is one question upper-

PRVW�LQ�HYHU\ERG\·V�PLQG�DV�D�

NESTA Fellowship comes to a 

close ³ what good was it? The 

past three years have allowed 

a wide-ranging spectrum of 

activity resulting in papers and 

lectures that have opened up 

innovative areas of science. 

  The central theme has been 

to open up new ways in 

which we can look at science: 

new theories, new ideas, new 

answers to old problems.   

  The subject areas have 

ranged from blood coag-

ulation to digital imaging 

of microorganisms; from 

plant memory to innate 

intelligence shown by 

single cells. 

  These models point 

ahead to a future era 

when we have moved on 

in biology. Currently the 

focus of science is on the 

reductionist imperatives 

of molecular biology and 

genetics, but we will need 

to address the way that 

cells ³ whole cells, living 

their autonomous lives ³

behave and respond. 

  Alongside this work has 

been a remarkable array of 

activity, including radio and 

television appearances, 

new talks and lectures, and 

a chance to attend events 

with long-standing friends 

like the Professor of Physics, 

Dr Frank Close of Oxford 

(above) with whom I was 

able to attend the birthday 

celebrations of the Science 

Photo Library, who have 

distributed a number of my 

scientific research photo-

graphs. 

   This intense programme 

of research now has to end, 

and this chance to record it 

may prove to be timely. 

Guest at the Science Photo Library reception 
with Prof Frank Close FRS of Oxford University. 
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Scientists travel. We all do. It 

is how we discuss our new 

ideas and present our novel 

theories. Thanks to NESTA, 

it has been possible for me 

to attend meetings, confer-

ences and courses on an 

equal footing with salaried 

scientists. Invitations to at-

tend meetings always have 

a sting in the tail³if you are 

to attend, even when all 

the costs are paid by the 

host, there is still the need 

to buy the time both to 

prepare the talk and also to 

spend time away. This   

Fellowship provided both.    
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Ideas and the Press 7 

Press Reports 8 

Meeting the Milestones 9 

Inside this report: 

Course on microscopy in Chicago with Dr Chris 
Palenik, an eminent forensic microscopist. 

Ms Grace Tan in Singapore demonstrates 
the aeroponic culture of vegetable crops.  

Fellowship Statistics 

∑ Visited over 340 institutes 
and universities 

∑ Met over 10,000 people 

∑ Given 136 lectures 

∑ Total audiences over 
17,000 people 

∑ Chaired 22 conferences 

∑ Made 70 international visits 

∑ 60 reports in the media 

∑ 3 new appointments (USA) 

∑ 4 new appointments (UK) 

∑ Attended 343 educational 
lectures 

∑ Two presidencies, one each 
in Cardiff and Cambridge 

∑ Over 30 broadcasts 



In the final year of the Fellowship 

came invitations to give 40 lectures in 

venues ranging from the West Coast 

of the USA to Australia, and from 

South East Asia to Russia.  

  I introduced an international televi-

sion documentary programme on the 

·'D�9LQFL�&RGH·��DQG�P\�WZR�HDUOLHU�

books on German and Allied research 

during World War 2 were the theme 

of TV programmes filmed in London, 

in which I spoke at length on innova-

tion in wartime.   

  And in the final weeks of the Fellow-

ship I appeared in two extended TV 

interviews on my work, one for Korean 

National Television and the other (a 

seven-minute fearure for Channel New 

Asia) that was screened right across 

Asia.   

  My scientific research was poised to 

move into high-definition video mi-

this time in Singapore. The event was 

published in the Chinese-language 

press.     

   My visiting professorship in the field 

of e-learning at Leicester University has 

brought me into active contact with 

many innovative research workers, 

and keynote lectures have been re-

quested in Illinois and at Leicester. And 

I continue to chair The Storers, a grant-

giving charity that was founded in 

Cambridgeshire in 1717.  

During the last year I was appointed 

President of the Association of Past 

Students at Cardiff University.  

   The election of Baron (Neil) Kinnock 

as President of the University means 

that we have been increasingly 

brought back into contact (see also 

Report No 3 page 5). Neil currently 

heads the British Council, for whom I 

first lectured more than 25 years ago. 

During the last month of the Fellow-

ship, I lectured again for the Council, 
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crography, but this new endeavour is 

costly to pursue and, once the Fellow-

ship ends, there will be no funding to 

support the work. 

  During my time in Australia I was able 

to visit Professor Jeremy Pickett-Heaps, 

who wrote a major book on algae 

some years ago. Many of his images 

have captured behavior that supports 

my view of ingenuity in living cells.  

  The time we spent together was mu-

tually useful, and I have since success-

fully nominated him for an award that 

will be presented when we appear 

together at the Inter Micro symposium 

in Chicago in early July.    

   At this meeting, Dr Pickett-Heaps and 

I are presenting a joint workshop on 

methods of imaging a large range of 

microscopic organisms and I will take 

the opportunity to set out the need for 

innovation in this important field. This television interview with Pearl Forss on the    
latest GM technology was shown all across Asia. 

your possession of limitless knowledge 
that impresses us, but your willingness 
to impart that knowledge to everyone 
ZKR�FRPHV� LQ�FRQWDFW�ZLWK�\RX�µ�$QG�
3URIHVVRU� -RH� $UGLWWL� ZULWHV�� ´%ULDQ·V�
major strengths are his industry and 

the manner in 
which  he can 
discern and ar-
ticulate truths 
that other peo-
ple have not yet  
UHFRJQL]HG�µ��  

Comments have been received, both 
from colleagues and also from individ-
ual members of the audience. Said Mrs 
Carol Ann MacDonald of Newark, 
1HZ� -HUVH\�� ´%ULDQ·V� sense of humor 
and his knowledge of almost every-
thing (except the 
country where the 
ship was registered!) 
was both delightful 
DQG�DPD]LQJ�µ��������Said  
Mr Frank Lin of Los 
$QJHOHV�� ´It is not just 
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´%ULDQ·V�VHQVH�RI�KXPRXU�DQG�NQRZOHGJH�

RI�DOPRVW�HYHU\WKLQJ�LV�DPD]LQJ�µ 

Carol Ann Macdonald, audience member. 

NEW HORIZONS 

REMARKS AND COMMENTS 

Overseas visits 

In Sydney, Australia, to visit the laboratories and pre-
sent a lecture. Pictured with Professor Graham Vesey. 

The Cathedral of the Spilled Blood was a highlight of 
a lecture visit to St Petersburg, Russian Republic. 

Presenting the annual Storers awards to deserving 
college students from Cambridgeshire.  



At the start of the Fellowship it was hoped 

that the number of lectures that would be 

presented in the three-year period might 

reach 100. By the time the funding ended, 

the number of presentations had topped 130 

to audiences totalling 17,000 people.  

   They ranged from major lectures given in 

London and Singapore to an extemporized 

talk at a South African shanty township.  

   The range of topics extended from global 

warming to the future of food, from the de-

velopment of the microscope to the troubled 

relationship between science and the media, 

and from plant memory to new techniques of 

digital photography. 

   Future invitations include opening lectures 

in San Diego, California, and the University of 

Cambridge, England.     

with E. Coli O157 H7. The bacteria 

Chlamydia and Listeria are now both 

increasing in incidence.      

���My findings were first presented at a 
lecture at Cambridge university, and 
then published as a book chapter enti-
tled Human Behaviour and the Chang-
ing Pattern of  Disease. Subsequently, I 
addressed these issues in the annual 
Yearbook published in America by 
Encyclopaedia Britannica.  

The study of new diseases has always 

concerned me. Ten years ago I wrote 

the book BSE: The Facts for Transworld 

Publishing in London. This book be-

came the standard reference work in 

Westminster, Brussels and Strasbourg.      

   More recently I have studied the 

growing importance of conditions 

such as West Nile Fever,  the intestinal 

pathogen Helicobacter pylori and the 

newly identified Campylobacter; along 
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LECTURES AND 

PRESENTATIONS 

NEW DISEASE threatS 

Sydney Opera House provides a backdrop for a lunchtime 
meeting with norovirus expert Professor Robin White. 

many nations. Its American counterpart 

is the Inter/Micro conference that takes 

place in July.  I am invited each year to 

give their keynote address, which for 

VRPH�WLPH�KDV�EHHQ�HQWLWOHG�¶$Q�(YHQ�

LQJ�ZLWK�%ULDQ·�� 

   The US meeting features certificated 

workshops and training courses, and I 

have attended many of these. The great 

advantage of attending conferences is 

the breadth of new skills and the new 

knowledge that one acquires.   The 

Fellowship has bought time to attend.  

The Photonex scientific exhibition and 

conference takes place each Autumn at 

Stonleigh Park, near Coventry. This 

gave mw an opportunity to see latest 

image-capturing developments and 

also to attend lectures by eminent spe-

cialists in fields including optics and 

microscopy. 

  I have also been able to attend the 

conference of the Royal Microscopical 

Society, of which I have been a Fellow 

since 1962.  This provides a chance to 

meet with research microscopists from 
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Study at conferences 

3UHVHQWDWLRQ�RI�D�SODTXH�E\�3URIHVVRU�/\H�.LQ�0XQ�RQ�WKH�
RFFDVLRQ�RI�WKH������$6WDU�'LVWLQJXLVKHG�/HFWXUH�IRU�DQ�
DXGLHQFH�RI�RYHU�����VFLHQWLVWV�DQG�WHFKQRORJLVWV�LQ�0D\�
�����DW�WKH�,QVWLWXWH�IRU�,QIRFRPP�5HVHDUFK�LQ�6LQJDSRUH�� 

Mr Jim Solliday, President of the Southern California 
Microscopical Society, hosts an al fresco presentation 

followed by an exhibition in Long Beach, California. 



During the Fellowship, 

hundreds of digital    

photographs have been 

taken that document the 

SODFHV�DQG�HYHQWV�,·YH�

seen along the way.  

  Some were portraits, 

including those taken in 

London by Andrew 

Webb and in Chicago by 

Joe Barabe.   

During the NESTA Fellowship, I 

made over 70 international visits 

to countries ranging from Mexico 

to the Arctic, from South Africa to 

China, lecturing and also meeting 

research colleagues. 

  In other cases we have 

been provided with news 

photographs taken at 

events (like the Distin-

guished Lecture at the 

InfoComm Institute in 

Singapore, p3) or for the 

press (e.g. Peterborough 

Evening Telegraph).  

Sound and TV recordings 

have also been archived.  
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TRAVEL 

PLANS 

Pictorial record 

Visiting shanty settlements in the Caribbean, Africa and (in this example) India, provided a 
chance to discuss social, health and educational matters with the local people. This has given 

me valuable insights into the aspirations of the communities and the problems they face. 

Audiences for lectures have been 

enormously varied. I have spoken to a 

small, select group in Melbourne, and 

to large academic audiences in Italy, 

the United States, Britain and also in 

South-East Asia.  

  Some of the most 

varied audiences 

have been for the 

popular science 

lectures I have 

been giving on 

cruises to places of 

particular interest. 

Not only have I had 

a chance to present the latest scientific 

thinking to the public, but I have been 

given opportunities to visit places 

ranging from the Great Barrier Reef to 

St Petersburg, and from the bustle of 

Japan to the indescribable peace of 

Greenland.  

  Arctic journeys, 

in particular, 

have helped to 

inform and up-

date my under-

standing  of the 

realities posed by 

climate change.     

Photographic shoot in London with  
Mr Andrew Webb for The Observer. 
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´%ULDQ�-�)RUG��ELRORJLVW��EURDGFDVWHU�DQG�

visiting professor at Leicester University, 

DUJXHV�WKDW�WKH�ERG\·V�FHOOV�DUH�DXWRQRPRXV�µ�

Times Higher Education Supplement.   

VARIETY AND INDUSTRY 

Studying the latest research on hybridized orchids 
with the Deputy Director of the Singapore Botanical 

Garden, Professor Tim Wang. 

In 2006 I was honoured to succeed Sir Sam Edwards 
as the President of the Cambridge Society for the 

Application of Research, based at Churchill College. 

Children in the Shimba Hills district, Kenya, walk 
up to 8 miles a day to attend the Stephen Kanja 

Primary school. I was shown round the school by 
the head teacher Mr Daniel Mumo Mwanza  



Discussing prion diseases with Professor Carelton Gajdusek in Cambridge. Dr Gajdusek, 
a Nobel laureate, had been discussed in my book on bovine spongiform encephalopathy 

(BSE) and this was the first occasion that we had met to discuss matters and share views.  

The legacy of this Fellowship has surprisingly extensive 

ramifications. One future effect will be the recognition of 

a degree of autonomy of the living cell. Since research 

presented at the NESTA Event in 2005 (Report No 2 

page 12) it has been demonstrated that neurons are 

FDSDEOH�RI�IDU�PRUH�WKDQ�WKH�VLPSOH�µJR¶�RU�µQR-JR¶�PRG�

el that is in the vogue in neuroscience.  

   And it is becoming increasingly clear that living cells 

are largely autonomous in their day-to-day activities. 

Future study will unravel this complexity, and the way 

cells behave in extirpating non-self cells seems to pro-

vide a timely model of the instinctual pressures that 

trigger human intercultural strife. These new models 

offer radical new ways to analyse human interaction. 

The twenty new publications have 
been in a range of publications, from 

the medical journal Clinical Laboratory 

International and the science magazine 

Laboratory News to the Biologist.  

There are new book chapters too, cov-

ering the history of science and also 

neurology. They are listed on the fol-
lowing page of this report (p 6). 

P A G E  5  

CHARTING THE 

FUTURE 

publications 

Informal presentations have become a 

popular aspect of the Fellowship.  

   On a number of occasions I have 

RIIHUHG�¶IUHH-for-DOO·�TXHVWLRQ�VHVVLRQV��

when the audience can ask anything 

about science and medicine. These are 

always unrehearsed, and are done 

without any prior knowledge of the 

subjects that will be raised. 

    I have also taken part in the Café 

Scientifique meetings, at the lecture 

room at the Science Centre in         

Singapore and at the Natural History 

Museum in South Kensington, London. 
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CafÉs 

ScientifiqueS 

Discussing stem cell research with Dr Steve Oh at 
newly opened Biopolis centre in Singapore.  

One of the leading exponents of e-learning is Professor 
Curt J Bonk of Indiana University, with whom I lectured in 

Leicester. We now have a close academic relationship. 

Guest lecturer aboard the MV Saga Ruby with the Master, 
Captain Alistair McLundie. Popular science lecture topics 

included GM crops and climate change.  

Studies on the Arctic island of Spitzbergen have shown 
the influence of rising temperatures. I also took time to 
meet scientist colleagues and study the local ecology.  
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Key fellowship publications 

 

BJF, 2004, Maisto ateitis, Lithuanian edition of Future of Food, ISBN: 9955-501-57-X, Leidejas: Eugrimas. 

 

BJF, 2004, Human behaviour and the changing pattern of disease, chapter 12 in The Changing Face of Disease, Implications for Society:  

182-204, (eds: Nick Mascie-Taylor, Jean Peters and Steve McGarvey) ISBN 0-415-32280-4, London and Boca Raton: CRC 

Press. 

 

BJF, 2004, A Lesson in Values (extract of Victor Serebriakoff lecture at Magdalene College, Cambridge), Mensa Magazine: 14, 

July. 

 

BJF, 2005, A load of new balls - with standardization becoming necessary in every aspect of life, how do microbiologists keep 

an eye on their cultures and colonies, Laboratory News: 10, May. 

 

BJF, 2005, Poster presentations: Can angiosperms learn from life? and Secrets of autumn leaves, Annual Conversazione of the Linnean 

Society, Oakfield House, Chester Zoo: 1400-1700h, 15 October. 

 

BJF, 2005, The Discovery of Giardia, The Microscope 53 (4): 147-153. 

 

BJF, 2006, Absolute Zeno (article on e-learning at Leicester), Laboratory News: 16, January issue. 

 

%-)��������%LUG� ·IOX��WKH�QH[W�SDQGHPLF"�Encyclopaedia Britannica Yearbook 2006: 490, ISBN 1593-3929-15, Chicago: Encyclopae-

dia Britannica. 

 

BJF, 2006, Mysteries of the blood clot, illustrated with colour photographs, Olympus Illumin8 magazine: 3, February. 

 

BJF, 2006, Do angiosperms learn lessons from life? The Microscope 54 (2): 51-59. 

 

BJF and Stokes, DJ, 2006, Bug's-eye view (paper on the microscopy of Cimex the bed-bug) InFocus, Royal Microscopical Society 

3: 34-45. 

 

BJF, 2006, Revealing the ingenuity of the living cell, Biologist 53 (4): 221-224, August.  

 

BJF, 2006, Haemostasis and microscopy, Clinical Laboratory International, 30 (5): 12-13, September.  

 

BJF, 2006, The Autumn Revolution, Biologist 53 (6):  300-304.  

 

BJF, 2007, 3UHVLGHQW·V�UHSRUW, Association of Past Students, Cardiff University, 23 February. 

 

%-)��������UHYLHZ�RI�¶&UHDWLYH�7HDFKLQJ�- 6FLHQFH�LQ�WKH�(DUO\�<HDUV�DQG�3ULPDU\�&ODVVURRP·�>LQ@�Journal of Biological Education, 41 

(2): 94-95. 

 

%-)��������$QWRQ\�YDQ�/HHXZHQKRHN·V�0LFURVFRSH�DQG�WKH�'LVFRYHU\�RI�Giardia, Microscopy and Analysis, July. 

 

BJF, 2007, Enlightening neuroscience³Microscopes and Microscopy in the Eighteenth Century [opening chapter in] Brain, 

Mind and Medicine, Essays in 18th Century Neuroscience [editors Harry Whitaker, C.U.M. Smith and Stanley Finger], Springer        

Publications (in press).    



Molecular biology is the vogue right now. But what comes 

next? This is the question in which nobody seems to be inter-

HVWHG��7R�PH�LW¶V�D�FUXFLDO�PDWWHU��6LQFH�WKH�HUD�RI�JHQHWLFV��

we have delved ever deeper inside the living cell. What we 

KDYHQ¶W�GRQH��WKRXJK��LV�WR�VSHQG�WLPH�REVHUYLQJ�WKH�ZD\�

cells live, and how they interact with each other and with the 

environment. This field will be central to the future of biology. 

One area I had hoped to pioneer was high-definition videomi-

crography. It has proved an elusive aim. For many years I 

have had contact with Olympus, who make world-class micro-

scopes. They also make high-resolution video cameras.  

But, surprising as it seems, they have no way of marrying the 

two together! I have been sent an optical adaptor made by an 

American specialist, and hoped to be able to use this to cou-

ple a HDTV camera to an optical microscope. Should funds 

become available, it is planned to press ahead with this work.     

KŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƉĂŐĞ�ĂƌĞ�ůŝƐƚĞĚ�ƚŚĞ�ϲϬ�Žƌ�

ƐŽ�ƉƌĞƐƐ�ƌĞƉŽƌƚƐ�ƚŚĂƚ�ŚĂǀĞ�ĂƉƉĞĂƌĞĚ�ŝŶ�

ƉƌŝŶƚ�ƐŝŶĐĞ�ƚŚĞ�&ĞůůŽǁƐŚŝƉ�ďĞŐĂŶ͘�^ŽŵĞ�

ĂƌĞ�ƌĞƉŽƌƚƐ�ŝŶ�ƚŚĞ�ƉŽƉƵůĂƌ�ƉĂƉĞƌƐ͕�ŽƚŚĞƌƐ�

ĂƌĞ�ŝŶ�ƐƉĞĐŝĂůŝƐƚ�ŵĂŐĂǌŝŶĞƐ�ĂŶĚ�ũŽƵƌŶĂůƐ͘ 

/ƚ�ŝƐ�ĐůĞĂƌ�ƚŚĂƚ�ƚŚĞ�ĞǆŝƐƚĞŶĐĞ�ŽĨ�ƚŚĞ�E�^d��

&ĞůůŽǁƐŚŝƉ�ŚĂƐ�ĂƩƌĂĐƚĞĚ�ŵƵĐŚ�ŝŶƚĞƌĞƐƚ͕�

ĂŶĚ�ƚŚĞ�ƌĞƐƵůƚĂŶƚ�ƌĞƐĞĂƌĐŚ�ŚĂƐ�ďĞĞŶ�ĐŽŶͲ

ƐŝĚĞƌĞĚ�ŶĞǁƐǁŽƌƚŚǇ�ďǇ�Ă�ůĂƌŐĞ�ƌĂŶŐĞ�ŽĨ�

ǁƌŝƚĞƌƐ�ĂŶĚ�ƌĞƉŽƌƚĞƌƐ͘ 

P A G E  7  

A revolution 

in IDEAS 

PRESS  REPORTS  

The study is now well equipped with 3 

Pentium-4 computers, one with a dual 

processor, attached via wireless LAN. 

There is a b/w Samsung laser printer 

for routine printing, an A4 HP 1220C 

bubble-jet printer for high-quality large 

format colour work, and a new HP 

1660 4 -colour laser printer³WKDW·V�WKH�

one on which this report was printed.   

    Facilities have also been stripped 

and rebuilt, with new fitted furniture 

from Walkers of Peterborough. Their 

custom-built veneer units cost less that 

the ready-made office furniture availa-

ble through the normal sources. Thus 

there is a room ready for future work. 
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SECURING FUTURE 

FACIL IT IEs  

In San Francisco the world-famous Exploratorium has 
recently expanded its section devoted to optics and the 
science of microscopy which I was able to tour in detail. 

Scenes of desolation and disruption marked the weeks 
when the builders were in. New plumbing, wiring and 

fitted furniture have been installed during the renovation. 

This visit in Melbourne to Professor Jeremy Pickett-Heaps was to review his remarkable 
collection of videomicrographic images of microscopic organisms illustrating phenomena 

like those I have been studying.  We will give a joint presentation in Chicago in July.  

The Comoros Islands lie off the coast of Madagascar and 
provide an unmatched opportunity for a biologist to study     

the environment and encounter lemurs in the wild.  

President of McCrone Associates Mr Donald Brooks and 
Mr Chuck Zona showed me their College of Microscopy in 

Westmont, Illinois, as building was being finished.  



Fellowship MEDIA reports 

Report, 2004, NESTA Fellowship for Ford, Mensa Magazine: 4, May.  
Andy Burrows and Jane Smith, 2004, interview BJF about the NESTA Fellowship, Breakfast Programme, BBC Radio Peterborough, 0840-0845h, 12 May. 
Trevor Dan and Catherine Carr, 2004, interview BJF about the NESTA Fellowship, Breakfast Programme, BBC Radio Cambridge, 0850-0855h, 12 May. 
5HSRUW��������)HOORZVKLS�WR�ORRN�DW�¶QHJOHFWHG�ILHOGV·��Cambs Times: 5, 14 May.  
5RVH��*DUHWK��������6FLHQWLVW�DZDUGHG�¶PLQL�1REHO�SUL]H·��ZLWK�E�Z�SKRWRJUDSK��3HWHUERURXJK�Evening Telegraph: 10, 18 May. 
Report, 2004, Report on NESTA Fellowship, Register, News of Members, Proceedings of the Royal Microscopical Society, 39 (2): 128. 
Trevor Dann and Emma Maclaine, 2004, interview BJF about the NESTA Fellowship and other matters, After Nine, BBC Radio Cambridge, 0905-0935h,      
22 June. 
Page, Brian, 2004, Making sense of science, (profile of Brian J Ford and the NESTA Fellowship, with colour and b/w photographs), Mensa Magazine: 8-11, 
August. See also front cover picture. 
Report, 2004, BJF forthcoming television, Biobits, November. 
:LOOLDPV��6WHYH��������%ULDQ�DQG�-DQ�)RUG�DW�)UHQFK�IDUPHUV·�PDUNHW��ZLWK�FRORXU�SKRWRJUDSK��Cambs Times: 10, 10 December. 
Report, 2004, Preview of Is She Really Going Out With Him? (C5 TV), with quote from BJF, Heat Magazine: 119, 11-17 December. 
Report, 2005, Brian J Ford awarded NESTA Fellowship (with b/w photo), The Petriurgian magazine: 144, 1 July. 
Mattalia, Daniela, 2005, [quotes BJF in] Il futuro è servito, Panorama Magazine (Italy), 8 August. 
Report, 2005, Troubled teenagers struggle to find their place in the world [preview of BJF in Life and Death in Rome], Irish News, 12 August. 
News report, 2005, New cooking, cultured meat for vegetarians, The Hindu: 1, 13 August. 
News report, 2005, quotes BJF [in] Meat to be Petri dish of the day, The Times, 13 August. 
Corinne Ambrams, 2005, quotes BJF [in] Meat 'to be made in lab', The Sun online, 13 August. 
Alex Dominguez, 2005, quotes BJF [in] Lab-grown meat for veggies soon, Asian Age, 13 August. 
AP news, 2005, quotes BJF [in] Meaty debate: lab-grown steak? Boston Herald, 13 August. 
News report, 2005, quotes BJF [in] Laboratory-cultured meat - home, home on the strange? Truth about trade and technology, 13 August. 
Alex Dominguez, 2005, quotes BJF [in] Growing beef without the cow, The China Standard, 13 August. 
News report, 2005, quotes BJF [in] Just see what's on the slab in the lab, IOL, Zambia, 13 August. 
Cornwell, Robert, 2005, quotes BJF [in] Why meat may not be murder for vegetarians, The Independent: 11, 13 August. 
Evans, Richard & Mir, Asmah, 2005, Interview about cultured meat by on News Hour, BBC Radio Five Live, 2150-2200h. [ROT copy sent from BBC]    
13 August. 
News report, 2005, quotes BJF [in] Serving up man-made meat, Daily Mail, 13 August. 
Report, 2005, Brian J Ford awarded visiting professorship at Leicester, Biologist, August 
News report, 2005, quotes BJF [in] Laboratory cultured meat, Pakistan Daily Times, 13 August. 
1HZV�UHSRUW��������TXRWHV�%-)�>LQ@�5HVHDUFKHUV�¶JURZLQJ·�PHDW�LQ�ODEV��The Post, 13 August. 
Evans, Richard & Mir, Aasmah, 2005, interview BJF on cultured meat in Weekend News BBC Five Live, 2150-2200h, 13 August. 
News report, 2005, cultured meat [in] Nashua Telegraph, Nashua, New Hampshire, USA, 15 August.  
News report, 2005, cultured meat [in] Red Nova, Dallas, Texas, USA, 15 August. 
Report, 2005, quotes BJF [in] Scientists aim for lab-grown meat, The Age, Melbourne, Victoria, Australia, 15 August. 
Report, 2005, Brian J Ford appointed Visiting Professor at Leicester university, The Linnean, September.  
Pearson, Mark, 2005, Teaching via the Internet (report with colour photograph), Peterborough Evening Telegraph: 23, 7 October. 
BJF, 2005, Can fish fall in love? Extemporised presentation for Café Scientific at Dana Centre, Natural History Museum, London: 1930-2000h, 19 October.  
3HDUVRQ��0DUN��������%ULDQ·V�79�GDWH��UHSRUW�ZLWK�FRORXU�SKRWRJUDSK�� Whittlesey News: 4, November issue. 
BJF, 2005, Article on Second Mouse Gets the Cheese (Spedding book on proverbs) with colour photographs in Laboratory News: 22-23, November issue. 
Kotilinek, Craig, 2005, Test Tube Takeout (interview with Brian J Ford on the future of food and meat production), University of Minnesota 2020 Magazine: 
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ϭ͘�͞WĞƌŚĂƉƐ�ďǇ�ƚŚĞ�ĞŶĚ�ŽĨ�zĞĂƌ�ϭ�ƚŚĞƌĞ�

ǁŽƵůĚ�ďĞ�ĞǀŝĚĞŶĐĞ�ŽĨ�ŶĞǁ�ĂƉƉƌŽĂĐŚĞƐ�

ĂŶĚ�ĨƌĞƐŚ�ůĞǀĞůƐ�ŽĨ�ĞƋƵŝƉƉŝŶŐ�ĨŽƌ�ƐĐŝĞŶͲ

ƟĮĐ�ĞŶĚĞĂǀŽƵƌ͘͟ 

,Žǁ�ƚƌƵĞ�ƚŚŝƐ�ĐŽŵŵĞŶƚ�ŝŶ�ƚŚĞ�ŽƌŝŐŝŶĂů�

ĂƉƉůŝĐĂƟŽŶ�ƉƌŽǀĞĚ�ƚŽ�ďĞ͊�tŝƚŚŝŶ�ƚŚĞ�ĮƌƐƚ�

ǇĞĂƌ�Ă�ƌĞǀŽůƵƟŽŶĂƌǇ�ƚŚĞŽƌǇ�ŚĂĚ�ďĞĞŶ�

ĚĞǀĞůŽƉĞĚ�ƚŚĂƚ�ƚƌĂŶƐĨŽƌŵƐ�ŽƵƌ�ǁĂǇ�ŽĨ�

ůŽŽŬŝŶŐ�Ăƚ�ƚŚĞ�ŚƵŵĂŶ�ďƌĂŝŶ͘��DǇ�ǀŝĞǁƐ�ŽŶ�

ŐĞŽƚŚĞƌŵĂů�ĞŶĞƌŐǇ�ƚŽŽŬ�ŵĞ�ƚŽ�/ĐĞůĂŶĚ͕�ƚŽ�

ŝŶƐƉĞĐƚ�ƚŚĞ�ǁĂǇ�ƚŚĞǇ�ŚĂŶĚůĞ�ǀŽůĐĂŶŝĐ�

ŚĞĂƚ͕�ĂŶĚ�ƚŽ�ƐĞĞ�ƚŚĞ�ŐĞŶĞƌĂƚŽƌƐ�ŝŶ�ƚŚĞ�

�ǌŽƌĞƐ͘�DĞĂŶǁŚŝůĞ͕�ŶĞǁ�ŵŝĐƌŽƐĐŽƉĞƐ�

ǁĞƌĞ�ŝŶƐƚĂůůĞĚ͕�ĂůŽŶŐ�ǁŝƚŚ�ƐƚĂƚĞ-ŽĨ-ƚŚĞ-Ăƌƚ�

ƐŽŌǁĂƌĞ͘ 
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ƵŵĞŶƚĂƟŽŶ�ƉĞƌŚĂƉƐ�ĂƐ�ƌĞƐĞĂƌĐŚ�ƐƵŵͲ

ŵĂƌŝĞƐ�Žƌ�ƉĂƉĞƌƐ�ŝŶ�ƉƌĞƉĂƌĂƟŽŶ͟ 
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ďĞĞŶ�ƉƵďůŝƐŚĞĚ�ĂŶĚ�ŵŽƌĞ�ǁĞƌĞ�ŝŶ�ƉƌĞƐƐ͘�

�Ǉ�ǇĞĂƌ�ƚŚƌĞĞ�ƚŚĞƌĞ�ǁĞƌĞ�ĨŽƵƌ�ĐŚĂƉƚĞƌƐ�ŝŶ�
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ŽĨ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ĚŝƐĐƵƐƐŝŽŶƐ�ǁŝƚŚ�ůĞĂĚŝŶŐ�

ƐĐŝĞŶƟĮĐ�ƐƉĞĐŝĂůŝƐƚƐ�ĂŶĚ�ƚŚĞ�ŶĞǁ�ŐĞŶĞƌͲ

ĂůŝƐƚƐ�ŝŶ�ŵĂŶǇ�ĐŽƵŶƚƌŝĞƐ͘͟ 

�ƚ�ƚŚĞ�ŽƵƚƐĞƚ͕�ŝƚ�ǁĂƐ�ŝŶƚĞŶĚĞĚ�ƚŚĂƚ�

͞ƌĂĚŝĐĂůůǇ�ŶĞǁ�ĂƌĞĂƐ�ŽĨ�ƚŚŝŶŬŝŶŐ�ǁŝůů�ďĞ�
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ƚŚĞƐĞ�ŚĂĚ�ŝŶĚĞĞĚ�ďĞŐƵŶ�ƚŽ�ĞŵĞƌŐĞ͘�/�

ŝŶƚĞŶĚĞĚ�ƚŽ�ůŽŽŬ�ŝŶƚŽ�ŐůŽďĂů�ǁĂƌŵŝŶŐ͕�ĂŶĚ�

ŚĂǀĞ�ůĞĐƚƵƌĞĚ�ŽŶ�ƚŚŝƐ�ƚŽƉŝĐ�ĂƌŽƵŶĚ�ƚŚĞ�

ǁŽƌůĚ͘� 

DǇ�ǁŽƌŬ�ǁŝƚŚ�ƐŝŶŐůĞ�ĐĞůůƐ͕�ĂŶĚ�ŚŽǁ�ƚŚĞǇ�

ŵŝƌƌŽƌ�ŵŽƌĞ�ĐŽŵƉůĞǆ�ĐƌĞĂƚƵƌĞƐ͕��ƚŚƌŽǁƐ�

ŶĞǁ�ůŝŐŚƚ�ŽŶ�ƚŚĞ�ŶĂƚƵƌĞ�ŽĨ�ŝŶƚĞƌĐƵůƚƵƌĂů�

ƐƚƌŝĨĞ͕�ĂŶĚ�ŵǇ�ƉĂƉĞƌƐ�ŽŶ�ƚŚĞ�ĞǆĐƌĞƚŽƌǇ�

ŵĞĐŚĂŶŝƐŵƐ�ŝŶ�ƉůĂŶƚ�ůĞĂǀĞƐ�ĞǆƉůĂŝŶƐ�ŚŽǁ�

ǁĞ�ĐŽƵůĚ�ŝŵƉƌŽǀĞ�ƚŚĞ�͞ƌĞĐŽǀĞƌǇ�ŽĨ�ƚŚĞ�

ĞŶǀŝƌŽŶŵĞŶƚ�ĨƌŽŵ�ĐŚĞŵŝĐĂů�ĂƐƐĂƵůƚ͘͟� 

dŚŽƐĞ�ǁĞƌĞ�ƚŚĞ�ĂŝŵƐͶƚŚĞ�ƌĞĂůŝƚǇ�ŚĂƐ�ĨĂƌ�

ĞǆĐĞĞĚĞĚ�ƚŚĞŵ͘� 

ϰ͘��ŚĂůůĞŶŐĞƐ��ŶĐŽƵŶƚĞƌĞĚ 

dŚĞƌĞ�ŚĂǀĞ�ďĞĞŶ�ĨĞǁ�

ĚŝƐĂƉƉŽŝŶƚŵĞŶƚƐ͘�/͛Ě�ĐŝƚĞ�

ƚŚĞ�ůĂĐŬ�ŽĨ�ƉƌĂĐƟĐĂů�ƌĞͲ

ƐƉŽŶƐĞ�ĨƌŽŵ�ƚŚĞ�ZŽƚŚĂŵͲ

ƐƚĞĚ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ�ƚŽ�

ŵǇ�ǁŽƌŬ�ŽŶ�ƚŚĞ�ƚŚĞŽƌǇ�ŽĨ�

ƉůĂŶƚ�ĞǆĐƌĞƚŽƌǇ�ŵĞĐŚĂͲ

ŶŝƐŵƐ͘�dŚĞŝƌ�ZĞƐĞĂƌĐŚ�

�ŝƌĞĐƚŽƌ�ŝŶǀŝƚĞĚ�ŵĞ�ƚŽ�

ƉƌĞƐĞŶƚ�ŵǇ�ǁŽƌŬ�ƚŽ�ƐĞŶͲ

ŝŽƌ�ƐƚĂī͕�Ăůů�ŽĨ�ǁŚŽŵ�

ŐƌĞĞƚĞĚ�ŝƚ�ǁŝƚŚ�ĞŶƚŚƵƐŝͲ

ĂƐŵ͘�dŚĞǇ�ƐĂǁ�ŝƚ�ĂƐ�Ă�ǁĂǇ�

ĨŽƌ�ƌĞƐĞĂƌĐŚ�ĨƵŶĚƐ�ĨŽƌ�Ă�

ŵĂũŽƌ�ŝŶǀĞƐƟŐĂƟŽŶ͘�/Ŷ�ƚŚĞ�

ĞǀĞŶƚ�ƚŚŝƐ�ǁĂƐ�ŶŽƚ�ĨŽƌƚŚͲ

ĐŽŵŝŶŐ͘�,ŽǁĞǀĞƌ͕�ƚŚĞ�

ƚŽƉŝĐ�ŚĂƐ�ŶŽǁ�ďĞĞŶ�ƉƵďͲ

ůŝƐŚĞĚ�ĂŶĚ�ŝƚ�ŝƐ�ĂƩƌĂĐƟŶŐ�

ǁŝĚĞƐƉƌĞĂĚ�ŝŶƚĞƌĞƐƚ�ŽŶ�ƚŚĞ�

ǁŽƌůĚ-ǁŝĚĞ�ǁĞď͘� 

tĞ�ǁĞƌĞ�Ăůů�ƐƵƌƉƌŝƐĞĚ�Ăƚ��

ƚŚĞ�ƌĞŵĂƌŬĂďůǇ�ƉŽŽƌ�ƌĞͲ

ƐƉŽŶƐĞ�ƚŽ�ƚŚĞ�E�^d��ǀŝƐŝƚ�

ƚŽ�^ŝŶŐĂƉŽƌĞ͘�dŚĞƌĞ�ǁĂƐ�Ă�

ůĂĐŬ�ŽĨ�ĞǆƉĞƌƟƐĞ�ŝŶ�ŽƌŐĂŶŝƐŝŶŐ�ƚŚŝƐ�ƚƌŝƉ͕�ĂŶĚ�

ƐĞĞŝŶŐ�ŶŽďŽĚǇ�Ͷ�ĂƉĂƌƚ�ĨƌŽŵ�ƚǁŽ�Žƌ�ƚŚƌĞĞ�

ŐƌŽƵƉƐ�ŽĨ�ĨƌŝĞŶĚƐ�Ͷ�ĂƩĞŶĚ�ƚŚĞ�E�^d��ƌĞͲ

ĐĞƉƟŽŶ�ǁĂƐ�ƐƵĐŚ�Ă�ĚŝƐĂƉƉŽŝŶƚŵĞŶƚ�ĨŽƌ�ƚŚĞ�

ĞŶƚĞƌƉƌŝƐŝŶŐ�&ĞůůŽǁƐ�ǁŚŽ�ŚĂĚ�ƐƉĞŶƚ�ƟŵĞ�

ƐĞƫŶŐ�ƵƉ�ĞǆŚŝďŝƚƐ͘��ĞƩĞƌ�ƉƌŽĨĞƐƐŝŽŶĂů�ŽƌͲ

ŐĂŶŝƐĂƟŽŶ�ŝƐ�ŶĞĞĚĞĚ�ŝŶ�ĨƵƚƵƌĞ͘�� 

ϱ͘��ĐŚŝĞǀĞŵĞŶƚƐ 

�ĞŝŶŐ�ĞůĞĐƚĞĚ�ƚŚĞ�ŶĞǁ�WƌĞƐŝĚĞŶƚ�ŽĨ�ƚŚĞ�

^ŽĐŝĞƚǇ�ĨŽƌ�ƚŚĞ��ƉƉůŝĐĂƟŽŶ�ŽĨ�ZĞƐĞĂƌĐŚ�ŝŶ�

�ĂŵďƌŝĚŐĞ͕�ĨŽůůŽǁŝŶŐ�ŝŶ�ƚŚĞ�ĨŽŽƚƐƚĞƉƐ�ŽĨ�

WƌŽĨĞƐƐŽƌ�^ŝƌ�^Ăŵ��ĚǁĂƌĚƐ͕�ŚĂƐ�ďĞĞŶ�Ă�ƉĂƌͲ

ƟĐƵůĂƌ�ŚŽŶŽƵƌ͘�^Ž�ŚĂƐ�ŵǇ�ĞůĞĐƟŽŶ�ĂƐ�ƚŚĞ�

WƌĞƐŝĚĞŶƚ�ŽĨ�ƚŚĞ��ƐƐŽĐŝĂƟŽŶ�ŽĨ�WĂƐƚ�^ƚƵͲ

ĚĞŶƚƐ�Ăƚ��ĂƌĚŝī͘�/�ǁĂƐ�ĂƉƉŽŝŶƚĞĚ�ƚŽ�ƚŚĞ�

EĂƟŽŶĂů�^ĐŝĞŶĐĞ�&ŽƵŶĚĂƟŽŶ�ŝŶ�ƚŚĞ�h^�͕�ƚŽ�

ĂĚǀŝƐĞ�ŽŶ�ƌĞƐĞĂƌĐŚ�ƉƌŽũĞĐƚƐ͕�ĂŶĚ�ŶŽǁ�ŚĂǀĞ�

Ă�sŝƐŝƟŶŐ�WƌŽĨĞƐƐŽƌƐŚŝƉ�ĂǁĂƌĚĞĚ�ďǇ�>ĞŝĐĞƐͲ

ƚĞƌ�hŶŝǀĞƌƐŝƚǇ͘�/�ŚĂǀĞ�ĂůƐŽ�ďĞĞŶ�ĞůĞĐƚĞĚ�ƚŽ�
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ƚŽ�ƐĞĞ�ƚŚĞ�ǁŽƌŬ�ƌĞƉŽƌƚĞĚ͘� 
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ƚŚĞ�ƉŽƉƵůĂƌ�ŵĞĚŝĂ�ĂŶĚ�ŝŶ�ƚŚĞ�

ƐƉĞĐŝĂůŝƐƚ�ũŽƵƌŶĂůƐ͘� 
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ƉƌŽĮůĞ�ĨŽƌ�E�^d��Ăƚ�ŚŽŵĞ�
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HOW DID ANTICIPATION MATCH REALITY? 

ϴ͘�DĞŶƚŽƌŝŶŐ 

DǇ�ŵĞŶƚŽƌ͕��ƌ��ĞďďŝĞ�^ƚŽŬĞƐ͕�
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KĸĐĞƌ�ƚŽ�ƌĞƚĂŝŶ�ĂŶ�ŝŶǀŽůǀĞͲ

ŵĞŶƚͶ/�ĐĂŶŶŽƚ�ƌĞĐĂůů�ǁŚĞŶ�ŚĞ�

ůĂƐƚ�ĐĂŵĞ�ƚŽ�ĚŝƐĐƵƐƐ�ƚŚĞ�ǁŽƌŬͶ

ďƵƚ��ƌ�^ƚŽŬĞƐ�ĂŶĚ�/�ƌĞŵĂŝŶ�ŝŶ�

ƌĞŐƵůĂƌ�ĞŵĂŝů�ĐŽŶƚĂĐƚ�ǁŚĞƌĞǀĞƌ�

ǁĞ�ƚƌĂǀĞů͕�ĂŶĚ�ǁĞ�ŚĂǀĞ�ŚĂĚ�Ă�

ŶƵŵďĞƌ�ŽĨ�ƵƐĞĨƵů�ĂŶĚ�ŚŝŐŚůǇ�

ŝŶĨŽƌŵĂƟǀĞ�ƌĞǀŝĞǁ�ŵĞĞƟŶŐƐ͘ 

DĞŶƚŽƌŝŶŐ�ŝƐ�ĐƌƵĐŝĂů�ĨŽƌ�Ă�E�^d��&ĞůůŽǁ͘�dŚĞ�

ŝŶƉƵƚ�ŽĨ�Ă�ŶĞǁ�ƐůĂŶƚ�ĂŶĚ�Ă�ĚŝīĞƌŝŶŐ�ƉĞƌƐƉĞĐͲ

ƟǀĞ�ƉƌŽǀŝĚĞƐ�ĂŶ�ŝŵƉĞƚƵƐ�ĂŶĚ�Ă�ƌĞĂůŝƚǇ�ĐŚĞĐŬ�

ƚŚĂƚ�ŶŽƚŚŝŶŐ�ĞůƐĞ�ĐĂŶ�ŵĂƚĐŚ͘ 

ϵ͘�tŚĂƚ�ĐŽƵůĚ�E�^d��ůĞĂƌŶ͍ 

/Ĩ�ƚŚĞƌĞ͛Ɛ�ŽŶĞ�ŐƌĞĂƚ�ůĞƐƐŽŶ͕�ŝƚ�ŝƐ�ƚŚĂƚ�E�^d��

ŵƵƐƚ�ƌĞƚĂŝŶ�ŝŶĚŝǀŝĚƵĂů�ƐƉŽŶƐŽƌƐŚŝƉ�ĂŶĚ�ĂůƐŽ�

ƐƵƉƉŽƌƚ�ĨŽƌ�ƉƵƌĞ�ƌĞƐĞĂƌĐŚ�ďǇ�ŝŶĚŝǀŝĚƵĂůƐ͘�

&ƵŶĚƐ�ĨŽƌ��ƌŝƟƐŚ�ŝŶĚŝǀŝĚƵĂůƐ�ĂƌĞ�ǀĂŶŝƐŚŝŶŐůǇ�

ƌĂƌĞ�ĂŶĚ�E�^d��ŵĞƚ�ƚŚĂƚ�ŶĞĞĚ͘� 

dŚĞ�ĐƵƌƌĞŶƚ�ĞŵƉŚĂƐŝƐ�Ăƚ�E�^d��ŝƐ�ŽŶ�ƉƵŵƉ-

ƉƌŝŵŝŶŐ�ĨŽƌ�ǁŽƌŬ�ƚŚĂƚ�ŝƐ�ĚŽŶĞ�ǁŝƚŚ�ĐŽŵŵĞƌͲ

ĐŝĂů�ƉƌŽŵŝƐĞ͘�dŚĂƚ͛Ɛ�ǁŚĂƚ�ǀĞŶƚƵƌĞ�ĐĂƉŝƚĂůŝƐƚƐ�

ŚĂǀĞ�ĂůǁĂǇƐ�ĚŽŶĞ͕�ĂŶĚ�E�^d��ƐŚŽƵůĚ�ŶŽƚ�

ĂƐƉŝƌĞ�ŵĞƌĞůǇ�ƚŽ�ĚƵƉůŝĐĂƚĞ�ƚŚĂƚ�ǁĞůů-

ĞƐƚĂďůŝƐŚĞĚ�ĞŶĚĞĂǀŽƵƌ͘�E�^d��ŶĞĞĚƐ�ƚŽ�ďĞ�

ĚŝīĞƌĞŶƚ͘�E�^d��ŶĞĞĚƐ�ƚŽ�Ăŝŵ�ŚŝŐŚĞƌ͊ 

dŚĞ�Ăŝŵ�ŽĨ�ƚŚĞ�EĂƟŽŶĂů�>ŽƩĞƌǇ�ŝƐ�ĐůĞĂƌͶƚŽ�

ĂŝĚ�͚ŐŽŽĚ�ĐĂƵƐĞƐ͛͘�dŚĂƚ͛Ɛ�ǁŚǇ�ƉĞŽƉůĞ�ĐŚŽŽƐĞ�

ƚŽ�ŝŶǀĞƐƚ�ƐƉĞĐƵůĂƟǀĞ�ŵŽŶĞǇ�ŝŶ�ƐƵƉƉŽƌƟŶŐ�

ƚŚĞ�>ŽƩĞƌǇ͘�KĨ�ĐŽƵƌƐĞ͕�ĨĞǁ�͚ŐŽŽĚ�ĐĂƵƐĞƐ͛�

ŵĂŬĞ�ŵŽŶĞǇ͘�EŽďŽĚǇ�ƌĞƐĞĂƌĐŚĞĚ�ƚŚĞ�ƐƚƌƵĐͲ

ƚƵƌĞ�ŽĨ��E��Žƌ�ƚŚĞ�ŶĂƚƵƌĞ�ŽĨ�ŐƌĂǀŝƚǇ͕�ƚŚĞ�

ƌŝŶŐƐ�ĂƌŽƵŶĚ�^ĂƚƵƌŶ�Žƌ�ŶĞǁ�ĨŽƌŵƐ�ŽĨ�ŵŝͲ

ĐƌŽďĞƐ͕�ƚŽ�ŵĂŬĞ�Ă�ƉƌŽĮƚ͘�EŽďŽĚǇ�ŚŽƉĞƐ�ƚŽ�

ŵĂŬĞ�ŵŽŶĞǇ�ďǇ�ƐĂǀŝŶŐ�ůŝǀĞƐ�Žƌ�ĞŵƉŽǁĞƌŝŶŐ�

ƚŚĞ�ƵŶĚĞƌ-ƉƌŝǀŝůĞŐĞĚ͘�dŚĞƐĞ�ƚŚŝŶŐƐ�ĂƌĞ�ĚŽŶĞ�

ƚŽ�ďƌŝŶŐ�ƚŚĞ�ďĞŶĞĮƚƐ�ŽĨ�Ă�ŵŽĚĞƌŶ�ǁŽƌůĚ�ƚŽ�

ĞǀĞƌǇďŽĚǇ͕�ĂŶĚ�ƚŽ�ƉƌĞƐƐ�ďĂĐŬ�ƚŚĞ�ĨƌŽŶƟĞƌƐ�ŽĨ�

ŚƵŵĂŶ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ͕�ĂŶĚ�ƚŚĂƚ͛Ɛ�ŶŽƚ�ĞǀĞƌ�

ŐŽŝŶŐ�ƚŽ�ďĞ�Ă�ŵŽŶĞǇ-ŵĂŬŝŶŐ�ĞǆĞƌĐŝƐĞ͘� 

E�^d��ĂůƐŽ�ŶĞĞĚĞĚ�ƚŽ�ůĞĂƌŶ�ŽĨ�ƚŚĞ�ŶĞĞĚ�ĨŽƌ�

ƚŚĞ�ŚŝŐŚĞƐƚ�ŵĂŶĂŐĞƌŝĂů�ĂŶĚ�ƉƌŽĨĞƐƐŝŽŶĂů�

ƐŬŝůůƐ͘�WĞƌŚĂƉƐ͕�ŝŶ�ƉƌĞǀŝŽƵƐ�ǇĞĂƌƐ͕�E�^d��ǁĂƐ�

ƐƟůů�ĨĞĞůŝŶŐ�ŚĞƌ�ǁĂǇ͘�/Ŷ�ŚĞƌ�ŶĞǁ�ĞƌĂ͕�ƐŚĞ�ŝƐ�

ƐĞƚ�ƚŽ�ŵĂŬĞ�Ă�ƌĂĚŝĐĂů�ŝŵƉĂĐƚ�ŽŶ�ƉƌŽŐƌĞƐƐ�ĂŶĚ�

ŝŶŶŽǀĂƟŽŶ͘���� 

ϭϬ͘�&ŝŶĂŶĐĞƐ 

KǀĞƌĂůů͕�ƚŚĞ�ĮŶĂŶĐĞ�ƉƌŽǀŝĚĞĚ�ďǇ�E�^d�Ͷ

ƉĂƌƟĐƵůĂƌůǇ�ŝŶ�ƌĞƐƉĞĐƚ�ŽĨ�ƟŵĞ�ƐƉĞŶƚͶǁĂƐ�

ƐƵƉƉůĞŵĞŶƚĞĚ�;ŝŶ�ϮϬϬϳ�ďǇ�Ă�ůĞŐĂĐǇͿ͘� 

EŽ�ŵĂƩĞƌͶƚŚĞ�ǁŽƌŬ�ǁĂƐ�ĚŽŶĞ͕�ĂŶĚ�ƚŚĂƚ͛Ɛ�

Ăůů�ƚŚĂƚ�ĐŽƵŶƚƐ�ŝŶ�ƚŚĞ�ĞŶĚ͘��� 

My visit to the Petrosains exhibition in Kuala 
Lumpur gave a timely insight into Malaysian 
views of science policy and the public.  

Return visit to Queens University, Belfast. I 
last lectured here at a conference with Prof 

Lynne Margulis a decade ago.  
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&ŝƌƐƚ͕�ƟŵĞ�ǁĂƐ�ĚĞǀŽƚĞĚ�ƚŽ�ůŽĐĂƟŶŐ�ƚŚĞ�

ŵŽƐƚ�ĞĐŽŶŽŵŝĐĂů�ĨĂƌĞƐ�ĂǀĂŝůĂďůĞ�ŽŶ�ƚŚĞ�

ǁĞď͘�^ŽŵĞ�ŽĨ�ƚŚĞ�ŽďǀŝŽƵƐ�ƐŽƵƌĐĞƐ�ŽĨ�Ăŝƌ�

ƚƌĂŶƐƉŽƌƚĂƟŽŶ�ĂƌĞ�ŶŽƚ�ĂůǁĂǇƐ�ƚŚĞ�ďĞƐƚ�

ďĂƌŐĂŝŶƐ͊�tŚĞƌĞ�Ă�ƐƚŽƉŽǀĞƌ�ĐŽƵůĚ�ďĞ��

ŝŶĐŽƌƉŽƌĂƚĞĚ�ƚŽ�ƌĞĚƵĐĞ�ƚŚĞ�ĐŽƐƚ͕�/�ĂůǁĂǇƐ�

ƵƟůŝǌĞĚ�ƚŚŝƐ�ĂƐ�ĂŶ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ǀŝƐŝƚ�ŶĞǁ�

ƉůĂĐĞƐ�ĂŶĚ�ďĞĐŽŵĞ�ĂĐƋƵĂŝŶƚĞĚ�ǁŝƚŚ�ŽƚŚĞƌ�

ƐĐŝĞŶƟƐƚƐ�ǁŚŽ�ŚĂĚ�ďĞĞŶ�ƉƌĞǀŝŽƵƐůǇ�ŝŶ�

ĞŵĂŝů�ĐŽŶƚĂĐƚ͘���ƐŝŐŶŝĮĐĂŶƚ�ƉƌŽƉŽƌƟŽŶ�ŽĨ�

ƚŚĞ�ϭϬ͕ϬϬϬ�ƉĞŽƉůĞ�ǁŝƚŚ�ǁŚŽŵ�/�ŚĂĚ�ĚŝƐͲ

ĐƵƐƐŝŽŶƐ�ĚƵƌŝŶŐ�ƚŚĞ�ƚŚƌĞĞ�ǇĞĂƌƐ�ǁĞƌĞ�ƚŽ�

ďĞ�ǀŝƐŝƚĞĚ�ĚƵƌŝŶŐ�ƚŚŝƐ�ŬŝŶĚ�ŽĨ�ƐƚŽƉ-ŽǀĞƌ͘���� 

^ĞĐŽŶĚůǇ͕�/�ĂĐĐĞƉƚĞĚ�ĂƐ�ŵĂŶǇ�ŽĨ�ƚŚĞ�ƚƌĂǀĞů�

ŝŶǀŝƚĂƟŽŶƐ�ĂƐ�/�ĐŽƵůĚ͘�/�ŚĂǀĞ�ŽŌĞŶ�ďĞĞŶ�

ŝŶǀŝƚĞĚ�ƚŽ�ŐŽ�ĂƐ�Ă�ŐƵĞƐƚ�ƐƉĞĂŬĞƌ�ŽŶ�Ă�

ĐƌƵŝƐĞ�ƐŚŝƉ͕�ĂŶĚ�ƚŚŝƐ�ĐŽŵďŝŶĞƐ�ƚŚĞ�ĐŚĂŶĐĞ�

ƚŽ�ŐŝǀĞ�ŶĞǁ�ŝŶƐŝŐŚƚƐ�ŝŶƚŽ�ŵǇ�ǁŽƌŬ�;ĂŶĚ�

ŝŶƚŽ�ƉŽƉƵůĂƌ�ƐĐŝĞŶĐĞͿ�ǁŝƚŚ�ƚŚĞ�ŽƉƉŽƌƚƵŶŝƚǇ�

ƚŽ�ƐƚƵĚǇ�ĂŶĚ�ƚŽ�ǀŝƐŝƚ�ĨĂƌ-Žī�ƉůĂĐĞƐ�ƚŚĂƚ�ĂƌĞ�

ŽƚŚĞƌǁŝƐĞ�Žī�ƚŚĞ�ďĞĂƚĞŶ�ƚƌĂĐŬ�ĨŽƌ�ĂŶǇ�

ĂĐĂĚĞŵŝĐ͘�dŚƵƐ͕�/�ŚĂǀĞ�ƐƉĞŶƚ�ƟŵĞ�ŝŶ�

'ƌĞĞŶůĂŶĚ͖�ŚĂǀĞ�ƚǁŝĐĞ�ƚŽƵƌĞĚ�/ĐĞůĂŶĚ͖�

ŚĂǀĞ�ƐƉĞŶƚ�ƟŵĞ�ŝŶ�:ĂƉĂŶ�ĂŶĚ�ŝŶ��ĨƌŝĐĂ͘ 

/�ĂůƐŽ�ĐĂƐŚĞĚ�ŝŶ�Ăŝƌ�ŵŝůĞƐ�ǁŝƚŚ��ƌŝƟƐŚ��ŝƌͲ

ǁĂǇƐ�ŝŶ�DĂǇ�ϮϬϬϳ͕�ƚŽ�ĨƵŶĚ�Ă�ůĞĐƚƵƌĞ�ƚŽƵƌ�

ŽĨ�^ŝŶŐĂƉŽƌĞ͘�/Ŷ�ƚŚŝƐ�ǁĂǇ�/�ŚĂǀĞ�ƚƌĂǀĞůůĞĚ�

ŽǀĞƌŶŝŐŚƚ͕�ůŽƐŝŶŐ�ŵƵĐŚ�ƐůĞĞƉͶďƵƚ�ŐĂŝŶŝŶŐ�

ŝŵŵĞĂƐƵƌĂďůǇ�ŝŶ�ĞǆƉĞƌŝĞŶĐĞƐ�ƚŚĂƚ�ǁŝůů�

ďĞŶĞĮƚ�ŵǇ�ĨƵƚƵƌĞ�ǁŽƌŬ͘�dŚĞƌĞ�ŚĂǀĞ�ŶŽǁ�

ďĞĞŶ�ϲϬ�ŵĞĚŝĂ�ƌĞƉŽƌƚƐ�ĐŽŶŶĞĐƚĞĚ�ǁŝƚŚ�ŵǇ�

ǁŽƌŬ�ŽŶ�ƚŚĞ�&ĞůůŽǁƐŚŝƉ͕�ĂŶĚ�ƚŚĞ�ůĞŐĂĐǇ�ŽĨ�

ƚŚĞ�ŝŶǀĞƐƚŵĞŶƚ�ǁŝůů�ĂƐƐƵƌĞĚůǇ�ůŝǀĞ�ŽŶ͘ 

_________________________________ 

*You can get an 8-day week by crossing the International 

'DWH�/LQH�DQG�\HV��,·YH�GRQH�WKDW�D�IHZ�WLPHV�WRR���� 

ĚƌĞĂŵƐΎ͘�/ƚ͛Ɛ�ďĞƩĞƌ�ƚŽ�ĮŶĚ�ŽƵƚ�ũƵƐƚ�ŚŽǁ�

ŵƵĐŚ�ƟŵĞ�ǁĂƐ�ĚĞǀŽƚĞĚ�ƚŽ�ƚŚĞ�&ĞůůŽǁͲ

ƐŚŝƉ͘�dŚĞ�ĂŶƐǁĞƌƐ�ĂƌĞ�ĂƐ�ĨŽůůŽǁƐ͗ 

 

 

 

 

 

 

 

 

 

 

 

���� 

�ůĞĂƌůǇ͕�ƚŚĞƌĞ�ǁĂƐ�ĂŶ�ĂĚĚĞĚ�ƐĞŶƐĞ�ŽĨ�

ƵƌŐĞŶĐǇ�ĂƐ�ƟŵĞ�ǁĞŶƚ�ďǇ͊�dŚĞ�ŶƵŵďĞƌ�ŽĨ�

ŚŽƵƌƐ�ǁŽƌŬĞĚ�ƉĞƌ�ǁĞĞŬ�ƌĞĂĐŚĞĚ�Ă�ƉĞĂŬ�

ŝŶ�ϮϬϬϲ͘�^ŽŵĞ�ŽĨ�ƚŚĞ�ǁŽƌŬ�ŝŶ�ϮϬϬϳ�ǁĂƐ�

ĚƵĞ�ƚŽ�ƌĞĨƵƌďŝƐŚŝŶŐ�ƚŚĞ�ƐƚƵĚǇ͘� 

dŚŝƐ�ǁĂƐ�ƚŚĞ�ĮŶĂů�ƐƉƵƌƚ�ŽĨ�ĂĐƟǀŝƚǇ�ƵŶĚĞƌ�

ƚŚĞ�ĂĞŐŝƐ�ŽĨ�ƚŚĞ�&ĞůůŽǁƐŚŝƉ͘���ƉƌŽƉĞƌůǇ�

ĞƋƵŝƉƉĞĚ�ƐƚƵĚǇ�ŝƐ�ĐůĞĂƌůǇ�Ă�ŶĞĐĞƐƐŝƚǇ�ĨŽƌ�

ĨƵƚƵƌĞ�ƌĞƐĞĂƌĐŚ�ǁŽƌŬ͘�KƚŚĞƌ�ĐĂůĐƵůĂƟŽŶƐ�

ďǇ�E�^d��ǁĞƌĞ�ƌĞŵĂƌŬĂďůǇ�ƉƌĞƐĐŝĞŶƚ͕�

ƚŽŽ͘�dŚĞ�ƐƵŵ�ƐĞƚ�ĂƐŝĚĞ�ĨŽƌ�ƚƌĂŝŶŝŶŐ�ĐŽƵƌƐͲ

ĞƐ�ǁĂƐ�Ă�ƚŽƚĂů�ŽĨ��άϳϴϬ�ŽǀĞƌ�ƚŚĞ�ƚŚƌĞĞ�

ǇĞĂƌƐ͘�dŚĞ�ĂĐƚƵĂů�ĞǆƉĞŶĚŝƚƵƌĞ�ǁĂƐ�άϵϴϯ͘� 

,ŽǁĞǀĞƌ͕�ŝƚ�ŵƵƐƚ�ďĞ�ŶŽƚĞĚ�ƚŚĂƚ�/�ǁĂƐ�

ĂďůĞ�ƚŽ�ĐŽŵƉůĞƚĞ�Ă�ŶƵŵďĞƌ�ŽĨ�ŽƚŚĞƌ�

ĐŽƵƌƐĞƐ�ŽĨ�ƚƌĂŝŶŝŶŐ�;ŝŶĐůƵĚŝŶŐ�ŽŶ�ƐŽŌǁĂƌĞ�

ĂŶĚ�ƐĞǀĞƌĂů�ŚŝŐŚ-ůĞǀĞů�ĐŽƵƌƐĞƐ�ŝŶ�ƚŚĞ�ĮĞůĚ�

ŽĨ�ĚŝĂŐŶŽƐƟĐ�ŵŝĐƌŽƐĐŽƉǇͿ͘� 

/ŶǀŝƚĂƟŽŶƐ�ǁĞƌĞ�ĞǆƚĞŶĚĞĚ�ďǇ�ƐĞǀĞƌĂů�

ŝŶƐƟƚƵƟŽŶƐ�ĨŽƌ�ŵĞ�ƚŽ�ũŽŝŶ�ĂƐ�Ă�ŐƵĞƐƚ͕�ĂŶĚ�

/�ǁĂƐ�ĂďůĞ�ƚŽ�ĂĐĐĞƉƚ�ŵĂŶǇ�ŽĨ�ƚŚĞƐĞ͘�� 

dŚĞƌĞ�ǁĂƐ�Ă�ĐůĞĂƌ�ŶĞĞĚ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĂƚ�

ŵĂǆŝŵƵŵ�ďĞŶĞĮƚ�ǁĂƐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�

ĨƵŶĚŝŶŐ�E�^d��ǁĂƐ�ŵĂŬŝŶŐ�ĂǀĂŝůĂďůĞ͘�

dŚĞƌĞ�ǁĞƌĞ�ƚǁŽ�ĂŶƐǁĞƌƐ�ƚŽ�ƚŚŝƐ�ƌĞĐƵƌͲ

ƌĞŶƚ�ƉƌŽďůĞŵ͘����� 

KŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ƌĞŵĂƌŬĂďůĞ�ĂƐƉĞĐƚƐ�ŽĨ�

ƚŚĞ�&ĞůůŽǁƐŚŝƉ�ŝƐ�ƚŚĞ�ŚŝŐŚůǇ�ƉĞƌĐĞƉƟǀĞ�

ĐŽƐƚ�ĞƐƟŵĂƚĞ�ƉƌĞƉĂƌĞĚ�ďǇ�ƚŚĞ�E�^d��

ĮŶĂŶĐŝĂů�ƚĞĂŵ͘�tŚĞŶ�ƚŚĞ�ƚŽƚĂůƐ�ǁĞƌĞ�

ĐĂůĐƵůĂƚĞĚ�ĨŽƌ�ĞĂĐŚ�ǇĞĂƌ͕�ƚŚĞǇ�ǁĞƌĞ�ƌĞͲ

ŵĂƌŬĂďůǇ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�ƉƌĞĚŝĐƚĞĚ�ƚŽƚĂůƐ͘�/Ŷ�

ƚŚĞ�ĐĂƐĞ�ŽĨ�zĞĂƌ�dŚƌĞĞ͕�ƚŚĞƌĞ�ǁĂƐ�Ă�ĚŝƐͲ

ĐƌĞƉĂŶĐǇ�ŽĨ�ũƵƐƚ�άϲ�ďĞƚǁĞĞŶ�ƉƌĞĚŝĐƚĞĚ�

ĂŶĚ�ĂĐƚƵĂů͘�dŚŝƐ�ŵƵƐƚ�ƐƵƌĞůǇ�ďĞ�ƵŶƉƌĞĐĞͲ

ĚĞŶƚĞĚ͘� 

EKd��ƚŚĂƚ�ƚŚĞ�ƐƵŵƐ�ƐĞƚ�ĂƐŝĚĞ�ĨŽƌ�ŝŶĐŽŵĞ�

ƌĞƉůĂĐĞŵĞŶƚ�ŚĂǀĞ�ŶŽƚ�ďĞĞŶ�ďƌŽƵŐŚƚ�ŝŶƚŽ�

ƚŚĞƐĞ�ĐĂůĐƵůĂƟŽŶƐ͕�ĂŶĚ�ŚĞƌĞ�ƚŚĞƌĞ�ŝƐ�Ă�

ůĂƌŐĞ�ĚŝƐĐƌĞƉĂŶĐǇ͘��ƵƌŝŶŐ�ƚŚĞ�ĮƌƐƚ�ǇĞĂƌ͕�

ƚŚŝƐ�ƐƵŵ�ƚŽƚĂůůĞĚ�άϭϮ͕ϬϬϬ͘�^ŝŶĐĞ�ƚŚĞ�ŝŶƚĞŶͲ

ƟŽŶ�ǁĂƐ�ƚŚĂƚ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ŚĂůĨ�ŽŶĞ͛Ɛ�

ƟŵĞ�ǁŽƵůĚ�ďĞ�ĂůůŽĐĂƚĞĚ�ƚŽ�&ĞůůŽǁƐŚŝƉ�

ĂĐƟǀŝƟĞƐ͕�ƚŚŝƐ�ĞƋƵĂƚĞƐ�ƚŽ�ĂŶ�ŝŶĐŽŵĞ�ůĞǀĞů�

ŽĨ�άϱϬϬ�ƉĞƌ�ǁĞĞŬ͘�/Ŷ�Ă�ǇĞĂƌ͕�ƚŚĞ�ƚŽƚĂů�ƟŵĞ�

ǁŽƌŬĞĚ�ǁŽƵůĚ�ďĞ�;ŽŶ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�Ă�ϯϱ-

ŚŽƵƌ�ǁĞĞŬͿ�Ϯϰ�ǁĞĞŬƐ͘�dŚĞ�ůŽŐ�ƐŚŽǁƐ�Ă�

ƚŽƚĂů�ƟŵĞ�ĐŽŵŵŝƚŵĞŶƚ�ƚŽ�ƚŚĞ�&ĞůůŽǁƐŚŝƉ�

ŽĨ�Ϯ͕ϭϳϳ�ŚŽƵƌƐ͘�dŚŝƐ�ŝƐ�ĞƋƵŝǀĂůĞŶƚ�ƚŽ�ϲϮ��

ϯϱ-ŚŽƵƌ�ǁĞĞŬƐ͊ 

/ƚ͛Ɛ�ĐůĞĂƌ�ƚŚĂƚ�ƚŚĞ�&ĞůůŽǁƐŚŝƉ�ƉƌŽǀĞĚ�ƚŽ�ďĞ�

ƐŽ�ĞǆĐŝƟŶŐ͕�ĂŶĚ�ƚŚĞ�ƉŽƐƐŝďŝůŝƟĞƐ�ƐŽ�ǀĞƌǇ�

ĞŶƟĐŝŶŐ͕�ƚŚĂƚ�ǁŽƌŬ�ǁĂƐ�ĚŽŶĞ�ĨĂƌ�ŝŶ�ĞǆĐĞƐƐ�

ŽĨ�ƚŚĞ�ĐŽŶƚƌĂĐƚƵĂů�ƌĞƋƵŝƌĞŵĞŶƚ͘�/�ƐŽƵŐŚƚ�

ŶŽ�ĐŽŵŵĞƌĐŝĂů�ǁŽƌŬ�ĚƵƌŝŶŐ�ƚŚŝƐ�ƟŵĞͶ/�

ƐŝŐŶĞĚ�ŶŽ�ďŽŽŬ�ĐŽŶƚƌĂĐƚƐ͕�ĚŝĚ�ǀĞƌǇ�ůŝƩůĞ�

ƚĞůĞǀŝƐŝŽŶ͕�ŐĂǀĞ�Ă�ůĂƌŐĞ�ŶƵŵďĞƌ�ŽĨ�ĂĐĂͲ

ĚĞŵŝĐ�ůĞĐƚƵƌĞƐ�ƚŚĂƚ�ǁĞƌĞ�ŶŽƚ�ƌĞŵƵŶĞƌĂƚͲ

ĞĚ͕�ĂŶĚ�ǁŽƌŬĞĚ�Ăůů�ŶŝŐŚƚ�ŝĨ�ƚŚĞ�ŶĞĞĚ�ĂƌŽƐĞ͘� 

/Ŷ�ĨĂĐƚ͕�ŵŝŐŚƚ�Ă�ϰϬ-ŚŽƵƌ�ǁĞĞŬ�ďĞ�Ă�ďĞƩĞƌ�

ďĂƐŝƐ�ĨŽƌ�ĐĂůĐƵůĂƟŽŶ͍�hƐŝŶŐ�ƚŚŝƐ�ĂůƚĞƌŶĂͲ

ƟǀĞ�ĂƉƉƌŽĂĐŚ͕�ƚŚĞ�ƟŵĞ�ĚĞǀŽƚĞĚ�ƚŽ�ƚŚĞ�

&ĞůůŽǁƐŚŝƉ�ďĞƚǁĞĞŶ�ϭ�&ĞďƌƵĂƌǇ�ϮϬϬϰ�ĂŶĚ�

ϯϭ�:ĂŶƵĂƌǇ�ϮϬϬϱ�ǁĂƐ�ŵŽƌĞ�ůŝŬĞ�ǁŽƌŬŝŶŐ�ϱϰ�

ǁĞĞŬƐ͘�� 

tĞ�ƐĞĞ�ĞǀĞŶ�ďŝŐŐĞƌ�ĂŶŽŵĂůŝĞƐ�ŝŶ�ƐƵďƐĞͲ

ƋƵĞŶƚ�ǇĞĂƌƐ͘�dŚĞ�ƚŽƚĂů�ŶƵŵďĞƌ�ŽĨ�ŚŽƵƌƐ�

ĐŽŶƐƵŵĞĚ�ďĞƚǁĞĞŶ�ϮϬϬϱͬϲ�ǁĂƐ�ůŽŐŐĞĚ�Ăƚ�

Ϯ͕ϵϲϯ͘�hƐŝŶŐ�Ă�ϰϬ-ŚŽƵƌ�ǁĞĞŬ͕�ƚŚĞ�ŶƵŵďĞƌ�

ŽĨ�ǁĞĞŬƐ�ǁŽƌŬĞĚ�ĐŽŵĞƐ�ŽƵƚ�Ăƚ�ϳϰ�ǁĞĞŬƐ͊�� 

^Ž�ůĞƚ͛Ɛ�ďĞ�ƐĞŶƐŝďůĞ͘�DƵĐŚ�ĂƐ�/�ŚĂǀĞ�ůŽŶŐĞĚ�

ĨŽƌ�Ă�Ϯϱ-ŚŽƵƌ�ĚĂǇ�ĂŶĚ�ĂŶ�ĞŝŐŚƚ-ĚĂǇ�ǁĞĞŬ͕�

ƐƵĐŚ�ƚŚŝŶŐƐ�ĐĂŶ�ƉĞƌŚĂƉƐ�ĞǆŝƐƚ�ŽŶůǇ�ŝŶ�ŽƵƌ� 

The first year showed that £16,327 was spent 
(top) against the Fellowship budget of £15,360.  

A legacy of was used to fund the final six months, 
when no income from NESTA was due .ed. In all, 

£6,808 was spent in 2007.  

The third year saw £13,664 spent from £13,650 
in the NESTA budget  ³  just £6 difference! 

During Feb 2005/6, expenses were £14,700 for a 
budget of £15,490, a difference of only £790.  
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Financial summary 

YEAR Hrs 

2004 44 

2005 57 

2006 76 

2007 50 

Average 57 

[Hrs/wk from spread-
sheet] 

 

Hours per week 



dŚŽƐĞ�ǁĞƌĞ� ƚŚĞ�ŵŝůĞƐƚŽŶĞƐ͕� ĂŶĚ� ƚŚĞǇ� ŚĂǀĞ�ďĞĞŶ�ǁĞůů�

ŵĂƚĐŚĞĚ� ;ĂŶĚ� ĞǀĞŶ� ƐƵƌƉĂƐƐĞĚͿ� ďǇ� ƚŚĞ� ƌĞĂůŝƚǇ͘� EĞǁ�

ƌĞǀĞůĂƟŽŶƐ� ŽŶ� ƉůĂŶƚ�ŵĞŵŽƌǇ� ŚĂǀĞ� ũŽƐƚůĞĚ�ǁŝƚŚ� ďůŽŽĚ�

ĐŽĂŐƵůĂƟŽŶ͕� ƚŚĞ� ĂďŝůŝƚǇ� ŽĨ� ŶĞƵƌŽŶƐ� ƚŽ� ͚ƚŚŝŶŬ͕͛� ƚŚĞ�ŵŝͲ

ĐƌŽƐĐŽƉŝĐ� ƐƚƌƵĐƚƵƌĞ� ŽĨ� ƉŽůůĞŶ͕� Ğ-ůĞĂƌŶŝŶŐ͕� ŝŶŐĞŶƵŝƚǇ� ŝŶ�

ůŝǀŝŶŐ�ĐĞůůƐ�ĂŶĚ�ĂŶ�ĞƉŝĚĞŵŝĐ�ŽĨ�ďĞĚ�ďƵŐƐ͘�ZĞƐĞĂƌĐŚ�ŚĂƐ�

ĞǆƚĞŶĚĞĚ� ŝŶƚŽ� ŶĞǁ� ĂƌĞĂƐ� ŽĨ� ŝŶǀĞƐƟŐĂƟŽŶ� ƚŚĂƚ� ĐŽƵůĚ�

ƌĞǀŽůƵƟŽŶŝƐĞ�ŵĂŶǇ�ĂƐƉĞĐƚƐ�ŽĨ�ŽƵƌ� ĨƵƚƵƌĞ͘�dŚĞ� ŝĚĞĂ�ŽĨ�

ƚŚĞ�͚ŝŶƚĞůůŝŐĞŶƚ�ĐĞůů͛�ŝƐ�ƉĞƌŚĂƉƐ�ƚŚĞ�ŵŽƐƚ�ĨĂƌ-ƌĞĂĐŚŝŶŐ͘ 

EĞǁ� ƉŽƐƚƐ� ŚĂǀĞ� ďĞĞŶ� ĂĐĐĞƉƚĞĚ͕� ƐƵĐŚ� ĂƐ� ĂĚǀŝƐŝŶŐ� ƚŚĞ�

EĂƟŽŶĂů� ^ĐŝĞŶĐĞ� &ŽƵŶĚĂƟŽŶ� ŝŶ� ƚŚĞ� hŶŝƚĞĚ� ^ƚĂƚĞƐ͕� Ă�

ƉƌŽĨĞƐƐŽƌƐŚŝƉ� ŝŶ� Ğ-ůĞĂƌŶŝŶŐ� Ăƚ� >ĞŝĐĞƐƚĞƌ� hŶŝǀĞƌƐŝƚǇ͕�

WƌĞƐŝĚĞŶĐǇ� ŽĨ� ƚŚĞ� �ƐƐŽĐŝĂƟŽŶ� ĨŽƌ� ƚŚĞ� �ƉƉůŝĐĂƟŽŶ� ŽĨ�

ZĞƐĞĂƌĐŚ� Ăƚ� ƚŚĞ� hŶŝǀĞƌƐŝƚǇ� ŽĨ� �ĂŵďƌŝĚŐĞ� ĂŶĚ� ŽĨ� ƚŚĞ�

�ƐƐŽĐŝĂƟŽŶ�ŽĨ�WĂƐƚ�^ƚƵĚĞŶƚƐ�Ăƚ��ĂƌĚŝī�hŶŝǀĞƌƐŝƚǇ͘ 

�ŽƵŶƚƌŝĞƐ�ǀŝƐŝƚĞĚ�ĨŽƌ�ƌĞƐĞĂƌĐŚ�ŝŶĐůƵĚĞ��ƵƐƚƌĂůŝĂ͕�'ƌĞĞŶͲ

ůĂŶĚ͕� :ĂƉĂŶ͕� /ŶĚŽŶĞƐŝĂ͕� ^ƉŝƚǌďĞƌŐĞŶ� ĂŶĚ� DĂůĂǇƐŝĂ͖�

ƚŚŽƐĞ� ǀŝƐŝƚĞĚ� ŽŶ� ůĞĐƚƵƌĞ� ƚŽƵƌƐ� ŝŶĐůƵĚĞ� <ĞŶǇĂ͕� /ŶĚŽŶĞͲ

ƐŝĂ͕��ƌŐĞŶƟŶĂ͕�^ŽƵƚŚ��ĨƌŝĐĂ͕� /ĐĞůĂŶĚ�ĂŶĚ��ƌĂǌŝů͘�dĞůĞǀŝͲ

ƐŝŽŶ� ĂƉƉĞĂƌĂŶĐĞƐ� ŝŶĐůƵĚĞ� ĚŽĐƵŵĞŶƚĂƌŝĞƐ� ƉƌŽĚƵĐĞĚ� ŝŶ�

,ŽůůǇǁŽŽĚ͕� >ŽŶĚŽŶ͕� <ŽƌĞĂ� ĂŶĚ� ^ŝŶŐĂƉŽƌĞ͖� ĞůƐĞǁŚĞƌĞ�

ĂŶĚ� /�ŚĂǀĞ�ĐŽŶƚƌŝďƵƚĞĚ� ƚŽ�ĐƵƌƌĞŶƚ-ĂīĂŝƌƐ�ƉƌŽŐƌĂŵŵĞƐ�

ŽŶ� ƚŽƉŝĐƐ� ƚŚĂƚ� ƌĂŶŐĞ� ĨƌŽŵ� ĨŽŽĚ� ŵĂĚĞ� ĨƌŽŵ� ĐƵůƚƵƌĞĚ�

ŵĞĂƚ� ƟƐƐƵĞƐ͛� ƚŽ� ŐůŽďĂů�ǁĂƌŵŝŶŐ͕� ĂŶĚ� ƐĐŝĞŶĐĞ� ŝŶ�ǁĂƌͲ

ƟŵĞ͘� 

/� ŚĂǀĞ� ĚĞŵŽŶƐƚƌĂƚĞĚ�ŵŝĐƌŽƐĐŽƉǇ� Ăƚ�ŵĞĞƟŶŐƐ� ŝŶ� �ŶŐͲ

ůĂŶĚ͕�ƌƵŶ�Ă�ǁŽƌŬƐŚŽƉ�ĨŽƌ�ƐĐŝĞŶƟƐƚƐ�ŝŶ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ�

ĂŶĚ�ĂĚĚƌĞƐƐĞĚ�ƚŚĞ�ƌĞƐŝĚĞŶƚƐ�ŽĨ�DĚĂŶƚƐĂŶĞ�ƚŽǁŶƐŚŝƉ�ŝŶ�

^ŽƵƚŚ� �ĨƌŝĐĂ͕� ĂůŽŶŐ� ǁŝƚŚ� ŐŝǀŝŶŐ� ŵŽƌĞ� ĐŽŶǀĞŶƟŽŶĂů�

ůĞĐƚƵƌĞƐ�Ăƚ�hŶŝǀĞƌƐŝƟĞƐ� ŝŶĐůƵĚŝŶŐ��ĂŵďƌŝĚŐĞ͕�>ĞŝĐĞƐƚĞƌ�

ĂŶĚ� �ĂƌĚŝī� ʹ� ϭϱϬ� ƉƌĞƐĞŶƚĂƟŽŶƐ� ŝŶ� Ăůů͕� ƚŽ� ĂƵĚŝĞŶĐĞƐ�

ƚŚĂƚ�ĂĚĚ�ƵƉ�ƚŽ�ĂůŵŽƐƚ�ϮϬ͕ϬϬϬ�ƉĞŽƉůĞ�ĂƌŽƵŶĚ�ƚŚĞ�ǁŽƌůĚ͘ 

������ 

0LGQLJKW�RQ�7XHVGD\����-XO\������KDG�D�SHUVRQDO�VLJQLILFDQFH��7KDW¶V�ZKHQ�WKH�IXQGHG�SHULRG�RI�WKLV�1(67$�
)HOORZVKLS�KDG�RIILFLDOO\�HQGHG��$W�WKH�RXWVHW�LW�ZDV�HQYLVDJHG�WKDW�WKH�)HOORZVKLS�PLJKW�UHVXOW�LQ�VRPH�µQHZ�
ILHOGV�RI�UHVHDUFK¶�WKDW�,�FRXOG�QRW�RWKHUZLVH�FRPPHQFH��,Q�WKH�QH[W�\HDU�LW�ZDV�KRSHG�WKDW�µVRPH�VFLHQWLILF�
SDSHUV¶�PLJKW�EH�LQ�SURGXFWLRQ��WKDW�FRPSXWHU�IDFLOLWLHV�ZRXOG�EH�XSJUDGHG��DQG�WKHUH�FRXOG�HYHQ�EH�VRPH�
µLFRQRFODVWLF�OHFWXUHV¶�DQG�FRQWULEXWLRQV�WR�WKH�SXEOLF�SHUFHSWLRQV�RI�VFLHQFH��,Q�WKH�ILQDO�\HDU��µQHZ�DUHDV�RI�
WKLQNLQJ¶�ZHUH�H[SHFWHG��,W�ZDV�HQYLVDJHG�WKDW�WKHVH�FRXOG�RIIHU�QHZ�LQVLJKWV�LQWR�SUREOHPV�IDFLQJ�VFLHQFH�
and society, including global warming, the origins of intercultural strife, new models of decision-making and 
novel applications for variable pressure biological scanning electron microscopy. That is how it began.          
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(Left) Extemporised presentation at the Singapore Science Centre  
on science and the media. Photograph from the British Council. 

Fellowship Statistics 

∑ Visited 366 universities, museums 
and institutes. 

∑ Discussions with 10,103        
individuals. 

∑ Delivered 150 presentations. 

∑ Total audiences of 19,851. 

∑ Chaired 24 conferences. 

∑ 20 scientific papers published. 

∑ Made 77 international visits. 

∑ 70 reports in the media. 

∑ 22 Training courses attended. 

∑ 3 new appointments (USA). 

∑ 4 new appointments (UK). 

∑ 35 radio and TV broadcasts. 

∑ Two presidencies, one in Cardiff 
and one in Cambridge. 

∑ Attended 403 educational      
lectures. 

∑ Contributed to discussion at      
252 meetings. 



From the outset, the idea of the NESTA 

Fellowship  was intended to put one on 

a level with tenured scientists who can 

travel and visit colleagues whenever 

necessary.  It proved to be immensely 

successful in this regard. 

Of the conferences to which I have con-

tributed, some of the most important 

have taken place in venues that are out-

side the United Kingdom. Invitations to 

speak on microscopes in Naples, to open 

an international conference in Amster-

dam, and to address an audience of 

senior scientists in California, could all 

now be accepted.  

I have spent time with scientists from 

PDQ\�ILHOGV��LQFOXGLQJ�WKH�*RYHUQPHQW·V�

science adviser Sir David King and the 

President of the Royal Society, Lord Rees 

of Ludlow ; I have particularly benefitted 

from counsel and advice of the former 

Chairman of the Science Research  

Council, Sir Sam Edwards.   

Through the support of the Fellowship  

I have spent time with the dynamic  

people who are obliged to live in shanty 

settlements in Africa, India, Brazil and 

elsewhere.  

I chair The Storers trust, which provides 

bursaries for students. Graphic Art stu-

dent Ms Christine Turner was our latest 

success. And I have discussed scientific 

issues in public forums in a crowded 

schedule that includes personalities like 

broadcaster Nicholas Parsons and the 

scientific author Professor Jack Cohen.  

P A G E  2  

It is a curious fact that Encyclopaedia 
Britannica, for all its name, has been 

edited and published in the USA since 

the early 20th century. I have been able 

to meet with them regularly and have 

also contributed to their Yearbooks on 

topics that include avian influenza, the 

SARS outbreak, and foot and mouth 

GLVHDVH��,Q�UHFHQW�ZHHNV�,·YH�DSSHDUHG�

in  television programmes that include a 

survey of my life and work (for Korean 

National TV) plus an extended feature 

on my work for the Asia News Network. 

N E S T A  R E P O R T  N O  7  

Variety 

Open science 

TRAVEL AND 

MEETINGS 

Visit to the Mr Mumo Mwanza, head teacher of Stephen Kanja primary 
school in Shimba Hills, Kenya. I was shown round the school and later 
provided support for the import of a laptop computer for the staff. Some 
pupils have to walk 8 miles to attend the school with its fine science classes. 

$WWHQGLQJ�WKH�3UHVLGHQW¶V�JDUGHQ�SDUW\�
in June at Caius College, Cambridge. 

Introduced by Ms Shani Reay on the 
M/V Regatta for a talk on GM Crops. 

Presenting the keynote lecture at the 
Inter/Micro 2007 conference, USA. 

Visiting the famed Henry Ford 
Academy near Detroit, Michigan. 

Sulphur vents in the volcanic areas 
in near Akureyri in northern Iceland. 

Booking agents Rosie and Peter  
Rushton discuss future lectures.  

Lunch in USA with Chuck Ceigeilski, 
editor at Encyclopaedia Britannica. 

Exploring the ruins at Chichen-Itza 
in Mexico, site of ancient astronomy. 

Helping to shell green beans in the 
Cape Verde island of São Vicente. 

African bush elephants encountered 
on a bush safari in unexplored forest.  

Recording on the surviving tinfoil 
SKRQRJUDSK�DW�(GLVRQ¶V�0HQOR�ODE� 

An art exhibition in Peterborough with 
our award-winner Christine Turner. 

Being introduced for my lecture  
on blood coagulation in Chicago. 

Demonstrating the rope supports    
for mussel culture in the Faroes. 

http://en.wikipedia.org/wiki/S%C3%A3o_Vicente%2C_Cape_Verde


excretory mechanism. Textbooks usu-

ally ignore plant excretion, because 

the topic has never been properly 

understood. I have shown that this 

process allows us to use metal-

accumulating plants to purify soil that 

is contaminated. I predict that we 

should reclaim these valuable metals 

by the harvesting of autumn leaves. 

Autumn leaves have always been described 

DV�¶VHQHVFHQW·�EXW�WKLV�FDQQRW�EH�ULJKW��7KHLU�

metabolic rate increases as the colour 

changes. The leaves are active, in fact, and 

not dying at all. Analysis of the leaves show 

that toxic components (like heavy metals) 

increase in concentration prior to the leaf 

being shed. Thus, the shedding of leaves is 

a crucial phenomenon ³ LW�LV�WKH�SODQWV·�

their discovery was 

hailed as a major break-

through in blood coagu-

lation research.   

Although the brianjford 

site still tops the list of 

Google pages for this  

research, my research 

papers on this discovery 

were published many 

years ago. As has been reported, some 

current journal editors have now 

Blood coagulation has long centered 

on a major mystery ³ how can the 

erythrocytes (red cells) be retained by a 

fibrin meshwork which can only form 

after blood has already been shed from 

a vessel?  

It was possible to develop techniques 

to observe what was happening. Red 

cells were held on fibrin threads that 

connect to the damaged blood vessel 

wall. The suspended cells were named 

penderocytes (suspended  cells) and 

asked for the research to be 

updated for our present-

day scientific journals.  

All this has recently been 

presented in an illustrated 

lecture in July in the USA. 

This crucial research, report-

HG�DV�D�¶WUXO\�UHPDUNDEOH�

GLVFRYHU\·��LV�QRZ�JRLQJ�WR�

be made available for a 

new audience of scientists and medical 

specialists.  
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HOW autumn leaves can 

reclaim polluted soil 

New audience for a novel theory of haemostasis  

Microscopical leaf sections in early autumn 
reveal even distribution of chlorophyll. 

The discovery of the penderocyte. 

New Model of  Brain Function 

Contrary to the textbooks, autumn colours 
are not µUHYHDOHG¶�E\�SLJPHQW�ZLWKGUDZDO�� 

Anthocyanins are translocated into discrete 
cells as the autumn leaves change colour. 

Science has never known why plants 
shed their leaves. It cannot be as we 
are taught, that winter would damage 
them, because evergreens have 
leaves that survive. Many plants (like 
evergreen honeysuckles) have leaves 
that are indistinguishable from those 
RI�GHFLGXRXV�VSHFLHV��:KDW¶V�PRUH��
evergreen species like holly and ivy 
regularly shed their leaves, even if not 
in autumn. I have shown that the 
process is crucially important to 
plants: the shed leaves are full of the 
SODQW¶V�H[FUHWRU\�SURGXFWV��0\�1(67$�
Fellowship provided time to prepare 
microscopical sections of  leaves and 
produce digital images at high magni-
fication so that we can now observe 
exactly what happens inside. 

Human brain cells (like those imaged above) are 
VDLG�WR�EH�µRQ¶�RU�µRII¶�VZLWFKHV��OLNH�WUDQVLVWRUV�LQ�D�
computer. But other single cells show considerable 
adaptive abilities. I argue that neurons undertake 

their own form of intracellular thought. 

During the Fellowship a new theory of 

neuron function has been developed. 

Rather than seeing them as simple 

switches, they are construed as actually 

·WKLQNLQJ·�IRU�WKHPVHOYHV��7KH�VLJQDOV�

that they emit as they communicate 

(see below) can be played back and 

sound rather like a colony of sea birds. 

We can actually hear neurons talk! 

I postulate that each neuron carries 

out data-processing within itself, rather 

than being a simple diode. According 

to this theory, thinking is done by each 

neuron. The brain is no longer seen as 

a computer, but as a vast colony of 

computers that create intelligence 

between them. The brain is far more 

complex than we had realized before. 



 dŚĞƐĞ� ĐĞůůƐ� ƉĂƚƌŽů� ƚŚĞ� ďŽĚǇ͕� ƌŽƵƟŶĞůǇ�

ŝĚĞŶƟĨǇŝŶŐ� ƉŽƚĞŶƟĂů� ƉĂƚŚŽŐĞŶƐ� ;ůŝŬĞ�

ďĂĐƚĞƌŝĂ� ŝŶŚĂůĞĚ� ĨƌŽŵ� ƚŚĞ� ĂŝƌͿ� ĂŶĚ� ƚŚĞŶ�

ƐƵŵŵŽŶ� ŽƚŚĞƌƐ� ƚŽ� ũŽŝŶ� ƚŚĞŵ� ŝŶ� ĞůŝŵŝͲ

ŶĂƟŶŐ� ŐĞƌŵƐ� ďĞĨŽƌĞ� ƚŚĞǇ� ĐĂŶ� ĐĂƵƐĞ�

ŚĂƌŵ͘��ůŵŽƐƚ�ĂůǁĂǇƐ͕�ƚŚĞ�ĐĞůůƐ�ƐƵĐĐĞĞĚ�ŝŶ�

ŬĞĞƉŝŶŐ� ŽƵƌ� ĞŶĞŵŝĞƐ� Ăƚ� ďĂǇ͘� dŚŝƐ� ŝƐ� Ă�

ĐŽŵƉůĞǆ͕�ĐŽŽƌĚŝŶĂƚĞĚ�ĂĐƟǀŝƚǇ�ĂŶĚ�ŝƚ�ŝƐ�Ăůů�

ĚŽŶĞ� ǁŝƚŚŽƵƚ� ĂŶǇ� ĞǆƚĞƌŶĂů� ĐŽŶƚƌŽů͘� dŚĞ�

ůĞƵĐŽĐǇƚĞƐ�ĂƌĞ�ďĞǇŽŶĚ�ƚŚĞ�ĐŽŶƚƌŽů�ŽĨ�ƚŚĞ�

ďƌĂŝŶ͕� ĂŶĚ� ĐŽŶƚƌŽů� ŝŶĨĞĐƟŽŶƐ� ĂƐ� ĂƵƚŽŶŽͲ

ŵŽƵƐ�ĂŶĚ�ŝŶĚĞƉĞŶĚĞŶƚ�ůŝǀŝŶŐ�ƚŚŝŶŐƐ͘� 

Everywhere I look, one can discern new 

evidence for the autonomy of the living 

cell. Parasitic plants (right) invade host 

tissues only because their component 

cells display adaptive ingenuity. The join-

LQJ�XS�RI�WKH�KRVW�DQG�SDUDVLWH�´SOXPELQJµ�

relies on complex interactions. In this 

specimen I have shown how the systems 

of the two plants become joined. 

When you have a tooth extracted, the 

JXP�ZLOO�EH�KHDOHG�ZLWKLQ�GD\V��´&OHYHU�

GHQWLVWµ��ZH�WKLQN�³ EXW�LQ�UHDOLW\�LW·V�

GXH�WR�WKH�´FOHYHU�FHOOVµ��+HUH�,�KDYH�

sectioned a specimen of the human cheek 

mucosa (right) to show how specialisation 

and histological organisation occur. There 

are marked similarities between these 

specimens alongside: one is human, the 

other from a parasitic plant. 

dŚĞ�ŵŝƌĂĐƵůŽƵƐ�ƉŽƚĞŶƟĂů�ŽĨ�ƐƚĞŵ�ĐĞůůƐ�ĐĂŶ�

ďĞ� ƵŶĚĞƌƐƚŽŽĚ� ǁŚĞŶ� ǁĞ� ůŽŽŬ� Ăƚ� ŽƚŚĞƌ�

ĚĞĐŝƐŝŽŶ-ƚĂŬŝŶŐ� ĐĞůůƐ͘� dŚƌŽƵŐŚ� ƚŚĞ� E�^d��

&ĞůůŽǁƐŚŝƉ�/�ŚĂǀĞ�ǁŽƌŬĞĚ�ƚŽǁĂƌĚƐ�Ă�ƌĞǀŽͲ

ůƵƟŽŶĂƌǇ� ĐŽŶĐĞƉƚͶƚŚĞ� ůŝǀŝŶŐ� ĐĞůů� ĂƐ� ĂŶ�

ĂƵƚŽŶŽŵŽƵƐ͕�ĞǀĞŶ�ŝŶŐĞŶŝŽƵƐ͕�ĞŶƟƚǇ͘�^ƚĞŵ�

ĐĞůůƐ� ĚŽ� ŶŽƚ� ƐŝŵƉůǇ� ĨŽƌŵ�ŶĞǁ�ƉŽƌƟŽŶƐ� ŽĨ�

ŽƌŐĂŶƐ�Žƌ�ƟƐƐƵĞƐ͖�ƚŚĞǇ�ĂůƐŽ�ĮŶĚ�ǁĂǇƐ�ƚŽ�Įƚ�

ǁŝƚŚ� ĂŶǇ� ƉƌĞ-ĞǆŝƐƟŶŐ� ƐƚƌƵĐƚƵƌĞƐ͘� dŚŝƐ� ŝŶͲ

ǀŽůǀĞƐ� ĐŽŵƉůĞǆ�ŵĞĂŶƐ� ŽĨ� ĂĚĂƉƚĂƟŽŶ� ĂŶĚ�

ĂĚũƵƐƚŵĞŶƚ͘� KƚŚĞƌ� ƐŝŶŐůĞ� ĐĞůůƐ͕� ůŝŬĞ�

Ăŵƈďč͕� ƐŚŽǁ� ŚŽǁ� ŝŶŐĞŶŝŽƵƐ� ĐĞůůƐ� ĐĂŶ�

ďĞ͘�^ŽŵĞ� ͚ƐŝŵƉůĞ͛�Ăŵƈďč�ĐĂŶ�ĞǀĞŶ�ĐŽŶͲ

ƐƚƌƵĐƚ� ƉƌŽƚĞĐƟǀĞ� ŚŽŵĞƐ� ĨŽƌ� ƚŚĞŵƐĞůǀĞƐ�

ŽƵƚ�ŽĨ�ŵŝĐƌŽƐĐŽƉŝĐ�ƐŚĞůůƐ�Žƌ�ƐĂŶĚ-ŐƌĂŝŶƐ͘ 

/Ŷ�ŵǇ� ƌĞƐĞĂƌĐŚ� /� ŚĂǀĞ� ƐƚƵĚŝĞĚ�ŚŽǁ� ƚŚĞƐĞ�

ĂŵƈďŽŝĚ�ĐĞůůƐ� ĞǆŚŝďŝƚ� ŝŶŐĞŶƵŝƚǇ͕� ƐŝŶĐĞ�ŶŽ�

ƚǁŽ� ŐƌĂŝŶƐ� ĂƌĞ� ĂůŝŬĞ� ĂŶĚ� ĞĂĐŚ� ŽĨ� ƚŚĞ�

Ăŵƈďč� ĮƚƐ� ƚŚĞŵ� ƚŽŐĞƚŚĞƌ� ŵƵĐŚ� ĂƐ� Ă�

ďƵŝůĚĞƌ� ĐŽŶƐƚƌƵĐƚƐ� Ă� ƐƚŽŶĞ�ǁĂůů͘� dŚĞ� ĐĞůůƐ�

ĐůĞĂƌůǇ�ƐŚŽǁ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ�ƐŝŶĐĞ�ĚŝīĞƌĞŶƚ�

ŐĞŶĞƌĂ� ƵƟůŝƐĞ� ƐƉĞĐŝĮĐ� ƌĂǁ� ŵĂƚĞƌŝĂůƐ� ƚŽ�

ďƵŝůĚ�ƚŚĞŝƌ�ŚŽŵĞƐ͘������������������ 

DĂŶǇ�ŽĨ�ƵƐ�ŵĂƌǀĞůůĞĚ�ŝŶ�ƐĐŚŽŽů�Ăƚ�ƚŚĞ�ǁĂǇ�

ƚŚĂƚ�ĐĂĚĚŝƐ-ŇǇ�ůĂƌǀč�ĐĂŶ�ďƵŝůĚ�Ă�ƉƌŽƚĞĐƟǀĞ�

ƐŚĞůů� ĨŽƌ� ƚŚĞŵƐĞůǀĞƐ͘� zĞƚ� ƚŚĂƚ� ŝƐ� ĞĂƐŝĞƌ� ƚŽ�

ĞǆƉůĂŝŶ͘� dŚĞƐĞ� ůĂƌǀĂĞ� ĂƌĞ� ƉŽƐƐĞƐƐĞĚ� ŽĨ�

ůŝŵďƐ�ĂŶĚ�ĞǇĞƐ͕�ĐůĂǁƐ�ĂŶĚ�Ă�ƌĂŶŐĞ�ŽĨ�ǁĞůů�

ĚŽĐƵŵĞŶƚĞĚ� ƐĞŶƐĞƐ͘�EŽŶĞ�ŽĨ� ƚŚŝƐ� ĂƉƉůŝĞƐ�

ƚŽ� ƚŚĞ� Ăŵƈďč͘� zĞƚ� ĐůĞĂƌůǇ� ƚŚĞǇ� ƉŽƐƐĞƐƐ�

ŵĂŶǇ�ƐŬŝůůƐ�ĂŶĚ�ŵĂŶŝƉƵůĂƟǀĞ�ĂďŝůŝƟĞƐ�ƚŚĂƚ�

ǁĞ� ŚĂǀĞ� ŶĞǀĞƌ� ĂƐƐŽĐŝĂƚĞĚ� ǁŝƚŚ� ƉƌŽƟƐƚƐ͘�

dŚŝƐ�ƌĞƐĞĂƌĐŚ�ĂůůŽǁƐ�ƚŚĞŵ�ƚŽ�ĞŵĞƌŐĞ�ĨƌŽŵ�

ŽďƐĐƵƌŝƚǇ� ĂŶĚ� ƚŽ� ďĞ� ƐƚƵĚŝĞĚ� ĂƐ� ĐŽŵƉůĞǆ�

ĂƵƚŽŶŽŵŽƵƐ�ŽƌŐĂŶŝƐŵƐ͘���ƚ�ƚŚĞ�ƚŽƉ�ŽĨ�ƚŚĞ�

ƉĂŐĞ� ;ĂďŽǀĞ� ƌŝŐŚƚͿ� ĂƌĞ� ƚŚƌĞĞ� ƐŝŵŝůĂƌ�

Ăŵƈďč͘� dǁŽ� ŽĨ� ƚŚĞŵ� ĂƌĞ� ĨƌĞĞ-ůŝǀŝŶŐ�

ĂƋƵĂƟĐ� ƐƉĞĐŝĞƐ͕� ǇĞƚ� ŽŶĞ� ŽĨ� ƚŚĞŵ� ŝƐ� ĂŶ�

ĂŵƈďĂ� ĨƌŽŵ� ǁŝƚŚŝŶ� ƚŚĞ� ŚƵŵĂŶ� ďůŽŽĚͲ

ƐƚƌĞĂŵ͘�dŚŝƐ�ŝƐ�Ă�ůĞƵĐŽĐǇƚĞ�;ŵŽƌĞ�ĐŽƌƌĞĐƚůǇ�

ŬŶŽǁŶ�ŝŶ�ƐĐŝĞŶĐĞ�ĂƐ�Ă�ƉŽůǇŵŽƌƉŚŽŶƵĐůĞĂƌ�

ŐƌĂŶƵůŽĐǇƚĞͿ͘� dŚĞ� ƐƚĂŶĚĂƌĚ� ƚĞǆƚƐ� Ăůů� ƐĂǇ�

ƚŚĂƚ͕� ŝŶ� ƚŚĞ� ŚƵŵĂŶ� ďŽĚǇ͕� ĞǀĞƌǇƚŚŝŶŐ� ŝƐ�

ƵůƟŵĂƚĞůǇ� ĐŽŶƚƌŽůůĞĚ� ďǇ� ƚŚĞ� ďƌĂŝŶ͘� dŚŝƐ�

ŵĂǇ�ďĞ�Ă�ƵŶŝǀĞƌƐĂů�ďĞůŝĞĨ͕�ďƵƚ�ŝƚ�ŝƐ�ǁƌŽŶŐ͘������ 

Squamous epithelium in this section of healing human 
cheek shows how differentiating cells order themselves 

to produce smooth tissues, a process of high complexity.  

7KUHH�GLIIHUHQW�DP°E �² none of which builds a shell, but all of which display autonomy and deci-
sion-making of a high order. Asteroc°lium (far left) is found in fresh water aquatic environments, 

while Am°ba (centre) lives on mud at the bottom of ponds. The human leucocyte (right) patrols our 
bodies, identifying and, where possible, eliminating potential pathogens. Each of these amoeboid 
cells makes its own decisions. Many of our own cells reveal previously unrecognised autonomy.        

67(0�&(//6�$1'�$0°%� 
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Cell revolutions 

Cuscuta, the dodder, is seen parasitizing a wild bramble 
plant Rubus fruticosus in this section. In joining up the 
vessels of the two plants, complex decisions are taken.     

Microscopic centric diatom shells are utilized by some 

species of amƈbč to construct their homes. We know 
nothing of the senses they employ. 

Cells Take 
Decisions 

Live demonstration of complex autonomous cellular 
behaviour in living cells with Professor Jeremy Pickett-

Heaps at our joint workshop in the USA, July 2007. 
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cameras. Yet, as is sometimes the way 

in an era of specialisation, the two 

teams have not maintained contact so 

the cameras and the optical 

microscopes cannot be fitted 

together! 

An adaptor has been sent 

over by the American Martin 

Microscope Company which 

could allow a Sony HD cam-

corder to be fitted to a micro-

scope ³ but this research 

had to end as the Fellowship 

terminated. No funds are available, so 

the idea remains undeveloped. 

Not all the research ran as smoothly. 

One of the areas of science in urgent 

need of progress is the application of 

high-resolution (1080 line) 

videomicrography to the 

science of the microscope. 

The high hopes for this 

new branch of investiga-

tion have been frustrated. 

Close contact has been 

maintained with Olympus 

for many years, and this 

company produces some of 

the best optical microscopes available.   

They also make high-definition video 

Conventional maps display distances well (left). But what other information could be useful? Perhaps we could measure travelling time instead, and then 
construct a map that was more revealing of Britain from the viewpoint of those undertaking long journeys. Representative towns and cities were selected 
and their distances from London were adjusted using travelling time by train as the scale, rather than distance (centre). Britain changes its shape dramati-
cally and provides us with a new view (right). This new mapping system gives a far clearer impression of travel times and helps planning lengthy journeys.   

REVOLUTIONARY vIEW of Britain 

AMELIORATING 

JET LAG 

,ĞƌĞ� ŝƐ� Ă� ƉƌŽũĞĐƚ� ƚŚĂƚ�ŚĂƐ� ĨĂƌ-ƌĞĂĐŚŝŶŐ� ĐŽŶͲ

ƐĞƋƵĞŶĐĞƐ� ĨŽƌ� ĂŝƌůŝŶĞ� ƚƌĂǀĞůůĞƌƐ͕� ĂŶĚ� ǁŚŝĐŚ�

ĐĂŶŶŽƚ� ĐƵƌƌĞŶƚůǇ� ďĞ� ƉƵƌƐƵĞĚ͘� dŚĞ� ƵƐĞ� ŽĨ� Ă�

ĐŚĂŶŐĞ� ŝŶ� ƐĐŚĞĚƵůŝŶŐ� ĐŽƵůĚ� ĐŽƵŶƚĞƌĂĐƚ� ƚŚĞ�

ǁŽƌƐƚ�ĞīĞĐƚƐ�ŽĨ�ũĞƚ-ůĂŐ͘�dŚĞ�ĐŽƌĞ�ŽĨ�ƚŚĞ�ĐŽŶͲ

ĐĞƉƚ� ŝƐ� ƚŚĞ� ĂŶƟĐŝƉĂƟŽŶ� ŽĨ� ƚŚĞ� ďĞŚĂǀŝŽƵƌĂů�

ƉĂƩĞƌŶƐ� ŝŶ� ƚŚĞ� ĚĞƐƟŶĂƟŽŶ͕� ĂŶĚ� ƚƌŝĂůƐ� ŚĂǀĞ�

ƐŚŽǁŶ�ƚŚĂƚ� ŝƚ�ĐĂŶ�ďĞ�ŚŝŐŚůǇ�ĞĸĐĂĐŝŽƵƐ͘�dŚĞ�

ƉƌŽƉŽƐĂů�ǁĂƐ�ĮƌƐƚ�ƉƵďůŝƐŚĞĚ� ŝŶ�EĂƚƵƌĞ͕�ĂŶĚ�

ůĂƚĞƌ�ŝŶ��ǆĞĐƵƟǀĞ�dƌĂǀĞů�ŵĂŐĂǌŝŶĞ͘���ƐĞĂƌĐŚ�

ĨŽƌ� ͚ũĞƚ� ůĂŐ� ĂŶƐǁĞƌƐ͛�ǁŝƚŚ� 'ŽŽŐůĞ� ĐƵƌƌĞŶƚůǇ�

ƐŚŽǁƐ� ƚŚĂƚ� ŵǇ� ƌĞƐĞĂƌĐŚ� ŝƐ� Ăƚ� EŽ�ϭ� ŽƵƚ� ŽĨ�

ϭ͕ϰϭϬ͕ϬϬϬ�ǁĞď�ƉĂŐĞƐ�ǁŽƌůĚ-ǁŝĚĞ�;ƌŝŐŚƚͿ͘� 

Future of High-Definition 

High-resolution videomicrography is a new 
science awaiting development. An optical adap-

tor has been provided from the USA, but this 
research ends with the Fellowship. 

Particles from the Twin    

Towers in New York were 
studied microscopically. 



P A G E  6  

tĞ� ĂĐĐĞƉƚ� ƚŚĂƚ� ĚŝŐŝƚĂů� ƚĞĐŚŶŽůŽŐǇ��

ĂĚǀĂŶĐĞƐ�Ͷ�ĨƌŽŵ�ĐĞůůƉŚŽŶĞƐ�ĂŶĚ�W�&Ɛ�

ƚŽ� ��� ƉůĂǇĞƌƐ� ĂŶĚ� ƉĂůŵ-ƚŽƉƐ� Ͷ� ĂƌĞ�

ŶŽǁ�ǁŝĚĞůǇ�ĂǀĂŝůĂďůĞ�ŝŶ�ƚŚĞ�ĚĞǀĞůŽƉĞĚ�

ŶĂƟŽŶƐ͕� ǇĞƚ� ŵŽƐƚ� ĂƌĞ� ƐƟůů� ŝŐŶŽƌĞĚ� ďǇ�

ƚĞĂĐŚĞƌƐ͘ 

DǇ� ƌĞƐĞĂƌĐŚ� ĂƐ� sŝƐŝƟŶŐ� WƌŽĨĞƐƐŽƌ� Ăƚ�

ƚŚĞ��ĞǇŽŶĚ��ŝƐƚĂŶĐĞ�ZĞƐĞĂƌĐŚ��ůůŝĂŶĐĞ�

Ăƚ� >ĞŝĐĞƐƚĞƌ� ƵŶŝǀĞƌƐŝƚǇ� ƐŚŽǁƐ� ŚŽǁ�ǁĞ�

ƚĞŶĚ� ƚŽ� ůŽŽŬ� ďĂĐŬǁĂƌĚƐ� Ăƚ� ĞǆŝƐƟŶŐ�

ĚŝŐŝƚĂů� ĚĞǀŝĐĞƐ͕� ĂĚĂƉƟŶŐ� ƟŵĞ-

ŚŽŶŽƵƌĞĚ� ďƵƚ� ŽƵƚ� ŽĨ� ĚĂƚĞ� ŝĚĞĂƐ� ŽŶ�

ƚĞĂĐŚŝŶŐ͕� ƌĂƚŚĞƌ� ƚŚĂŶ� ůŽŽŬŝŶŐ� ĨŽƌǁĂƌĚ�

ƚŽ�ƚŚĞ�ůĂƚĞƐƚ�ŝŶŶŽǀĂƟŽŶƐ�ĂŶĚ�ŚŽǁ�ŶĞǁ�

ƚĞĐŚŶŽůŽŐǇ�ĐŽƵůĚ�ďĞ�ŚĂƌŶĞƐƐĞĚ͘�� 

/�ǁĂŶƚ�ƚŽ�ƐĞĞ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŶŽǀͲ

Ğů�ƚƌĂŝŶŝŶŐ�ƐŽŌǁĂƌĞ�ƚŚĂƚ�ĐŽƵůĚ�ŚĂƌŶĞƐƐ�

ƚŚĞƐĞ�ƐƵƉĞƌď�ŶĞǁ�ĚĞƐŝŐŶƐ�ĨŽƌ�ƚĞĂĐŚŝŶŐ͘�

dŚĞƌĞ� ĂƌĞ� ĞǆĂŵƉůĞƐ� ŽĨ� ŚĂƌĚǁĂƌĞ� ŽŶ�

ƚŚŝƐ�ƉĂŐĞ�Ͷ� ƚŚĞ�y-�Žǆ�ϯϲϬ͕� ƚŚĞ�ƉŽƉƵͲ

ůĂƌ� WůĂǇ� ^ƚĂƟŽŶ� WŽƌƚĂďůĞ� ĂŶĚ� ƚŚĞ� WůĂǇ�

^ƚĂƟŽŶ�Ϯ͖�Ă�'ĂŵĞďŽǇ��ĚǀĂŶĐĞ�^W͕�ƚŚĞ�

ďĞĂƵƟĨƵůůǇ-ĚĞƐŝŐŶĞĚ�EŝŶƚĞŶĚŽ�ĂŶĚ�ƚŚĞ�

'ĂŵĞĐƵďĞ�ĐŽŶƚƌŽůůĞƌ�ǁŝƚŚ�Ă�ŚĂŶĚ-ŚĞůĚ�

yďŽǆ� ƵŶŝƚ͘� �ůů� ŽĨ� ƚŚĞƐĞ� ĨĞĂƚƵƌĞ� ƐŚŽŽƚ-

͛Ğŵ-ƵƉ�ŐĂŵĞƐ�ĂŶĚ�ĐƌĂǌǇ�ĐĂƌ�ƌĂĐĞƐ͘ 

DǇ�ǀŝƐŝŽŶ�ůŽŽŬƐ�ďĞǇŽŶĚ�ƚŚŝƐ�ĞƌĂ͕�ĂŶĚ�ƚŽ�

Ă� ŶĞǁ� ĐŽŶĐĞƉƚ� ǁŚĞƌĞ� ƚŚĞƐĞ� ĚĞǀŝĐĞƐ�

ǁŝůů�ďĞ� ƚĞĂĐŚŝŶŐ��ŶŐůŝƐŚ͕�ŵĂƚŚĞŵĂƟĐƐ͕�

ďƌĂŝŶ�ƚƌĂŝŶŝŶŐ�ĂŶĚ�ŵĞĚŝĐŝŶĞ͘� 

/Ĩ�ŬŝĚƐ�ĐŽƵůĚ�ĚŽǁŶůŽĂĚ�ĨĂǀŽƵƌŝƚĞ�ƚƌĂĐŬƐ�

ĨƌĞĞ� ŽĨ� ĐŚĂƌŐĞ� ĂƐ� ƉƌŝǌĞƐ͕� ƚŚĞǇ͛Ě� ƐŽŽŶ�

ĂĐƋƵŝƌĞ�ƚŚĞ�ƐŬŝůůƐ�ƚŚĞǇ�ŶĞĞĚ͘��-ůĞĂƌŶŝŶŐ͕�

ǁŚŝĐŚ�ǁĂƐ�ĮƌƐƚ�ĨŽƵŶĚĞĚ�ŽŶ�ƚŚĞ�ŝĚĞĂ�ŽĨ�

Ğ-ŵĂŝů͕� ŝƐ�ĂůƌĞĂĚǇ�ĂŶ�ŽƵƚ-ĚĂƚĞĚ�ŶŽƟŽŶ͘�

dŚĞ� ĨƵƚƵƌĞ� ŝƐ� ĚŝŐŝƚĂů͘� ^ƚƵĚĞŶƚƐ� ŶŽǁ�

ŚĂǀĞ� ƉŽǁĞƌŚŽƵƐĞƐ� ŝŶ� ƚŚĞŝƌ� ƉŽĐŬĞƚƐ�

ƚŚĂƚ� ĐŽƵůĚ� ůŝŶŬ� ƚŚĞŵ� ƚŽ� ƚŚĞ� ǁŽƌůĚ� ŽĨ�

ŬŶŽǁůĞĚŐĞ� ǁŝƚŚ� Ă� ƵŶŝƋƵĞ� ŝŶƟŵĂĐǇ͘�

>ĞĂƌŶŝŶŐ� ĐŽƵůĚ� ďĞĐŽŵĞ� ƐƵĐŚ� ĨƵŶ͕� ĂŶĚ�

ƚĞĂĐŚŝŶŐ� ǁŽƵůĚ� ĞǀŽůǀĞ� ƚŽ� ďĞ� ŵƵĐŚ�

ĞĂƐŝĞƌ�ĂŶĚ�Ă�ůŽƚ�ŵŽƌĞ�ƉĞƌƐŽŶĂů͘�� 

In the same month I gave a keynote lecture in the  
USA on the future of the Internet in on-line teaching. 

       E-learning revolution 
In my lectures in the UK and USA, 

I have presented some innovative 

approaches to the fast-expanding 

discipline of e-learning. Much of 

this area remains unexplored and 

it remains a mystery to the most 

students. I have proposed a series 

of initiatives that could radically 

change our understanding of the 

on-line curriculum. Several articles 

have already been published and 

there has been press reporting of 

these new ideas on the exciting 

future of learning.  

In July 2007 I gave an illustrated presentation at the 
UKCGE e-learning conference at Oadby, in  

Leicester, with Professor Kevin Lee.  

Cutting edge: hands-on training with new iPhone on  
the day its release was officially announced by Apple.   

TEACHING THROUGH GAMES ?  

Lecturing with Dr Curt Bonk (Indiana), Dr Gilly Salmon 
(Leicester) and Dr Rick Bennett (Sydney). 
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SCIENTIFIC LEGACY 

Fast-deteriorating audio cassettes cover the 
%%&¶V�6FLHQFH�1RZ�DQG�/%&¶V�6FLHQFH�+RXU� 

VHS video cassettes of my TV shows such as 
Computer Challenge and Food for Thought. 

Many articles have been filed, but for the  
past few decades they are simply boxed up. 

Vintage video cassettes contain a unique  
archive of programmes and global visits. 

Scientific Archives Lost? 
One project that has been trialled under the Fellowship (but which cannot 

now be completed) is the digitisation of a large archive of personal radio 

and television broadcasts together with articles, magazines and scientific  

papers. Video cassettes of research, travels, visits, television documentaries 

and news programmes exist in a range of formats including VHS tape and 

Super-8. There are thousands of pages of publications urgently requiring 

digitisation. In drawers we have collected sound recordings on minidisk, 

quarter-inch studio tape and audio cassette, and these require archiving 

and preservation. The tapes, in particular, are now aged and will be lost 

unless they are digitised soon. They include many foreign programmes, my 

Computer Challenge series on television, numerous topical broadcasts, 

ZHHNO\�VHULHV� OLNH� ¶:KHUH�$UH�\RX�7DNLQJ�8V"·�DQG�P\� ¶6FLHQFH�1RZ·�%%&�

programmes from the 1970s which are an archive of contemporaneous 

science that is unavailable through the BBC and other libraries.    

+XPDQ�'LVHDVH
dŚĞƌĞ� ŚĂǀĞ� ďĞĞŶ� ĐŽŶƟŶƵĞĚ� ƌĞƉĞƌĐƵƐƐŝŽŶƐ� ƚŽ� ƚŚĞ�

ŵŽĚĞů� /� ŽƌŝŐŝŶĂůůǇ� ƉƌŽƉŽƐĞĚ� ŝŶ� ŵǇ� ďŽŽŬ� �^�͗� dŚĞ�

&ĂĐƚƐ� ;ƉƵďůŝƐŚĞĚ� ďǇ� dƌĂŶƐǁŽƌůĚͿ͘� dŚĞ� ǀŝĞǁ� ƚŚĂƚ� /�

ĂĚǀĂŶĐĞĚ� ŝŶ� ƚŚĞ� ĐůŽƐŝŶŐ� ƐĞĐƟŽŶƐ� ŽĨ� ŵǇ� ďŽŽŬ� ǁĂƐ�

ƚŚĂƚ�ĚĞŐĞŶĞƌĂƟǀĞ�ĚŝƐĞĂƐĞƐ�ŽĨ�ƚŚĞ�ďƌĂŝŶ�Ͷ�ĨŽƌ�ĞǆĂŵͲ

ƉůĞ� ,ƵŶƟŶŐƚŽŶ͛Ɛ� ĚŝƐĞĂƐĞ͕� ĚĞŵĞŶƟĂ� ĂŶĚ� �ůǌŚĞŝͲ

ŵĞƌ͛Ɛ͕� ĞǀĞŶ� ŵƵůƟƉůĞ� ƐĐůĞƌŽƐŝƐ� Ͷ� ǁĞƌĞ� ǁŽƌƚŚǇ� ŽĨ�

ŝŶǀĞƐƟŐĂƟŽŶ� ŝŶ�Ă�ƐŝŶŐůĞ�ĐĂƚĞŐŽƌǇ͘�DĂŶǇ�ĂƵƚŚŽƌŝƟĞƐ�

ŶŽǁ� ƐƵƉƉŽƌƚ� ƚŚŝƐ� ǀŝĞǁ͘� /� ŚĂǀĞ� ĂůƐŽ� ƐƉĞŶƚ� ƟŵĞ� ĂĚͲ

ǀĂŶĐŝŶŐ� ƚŚĞ� ƉƌŽƉŽƐĂů� ƚŚĂƚ� ǁĞ� ĐŽƵůĚ� ĐƵůƚƵƌĞ� ŵĞĂƚ�

ƟƐƐƵĞƐ� ĂƐ� ĂŶ� ĂůƚĞƌŶĂƟǀĞ� ƚŽ� ĨĂƌŵŝŶŐ͘� dŚŝƐ� ŽīĞƌƐ� Ă�

ƐĂĨĞƌ�ĂŶĚ�ŵŽƌĞ�ƉƌĞĚŝĐƚĂďůĞ�ĂůƚĞƌŶĂƟǀĞ�ƚŽ� ŝŶƚĞŶƐŝǀĞ�

ĂŐƌŝĐƵůƚƵƌĞ͕� ĂŶĚ� ǁŽƵůĚ� ďĞ� ĐŽŶƐŝĚĞƌĂďůǇ� ŵŽƌĞ� ŚƵͲ

ŵĂŶŝƚĂƌŝĂŶ� ƚŚĂŶ� ƚŚĞ� ĐŽŶǀĞŶƟŽŶĂů� ĨĂƌŵŝŶŐ� ŽĨ� ůŝǀĞͲ

ƐƚŽĐŬ�;ƐĞĞ�ĂůƐŽ�ƉĂŐĞ�ϵͿ͘�dŚƌŽƵŐŚŽƵƚ�ƚŚĞ�&ĞůůŽǁƐŚŝƉ�/�

ŚĂǀĞ� ďĞĞŶ� ĂƐŬĞĚ� ƚŽ� ĐŽŵŵĞŶƚ� ŽŶ� ƚŚĞƐĞ� ĂƌĞĂƐ� ŽĨ��������

ƌĞƐĞĂƌĐŚ͘� /� ŚĂǀĞ� ǁƌŝƩĞŶ� ƐĞǀĞƌĂů� ĂƌƟĐůĞƐ͕� ĐŚĂƉƚĞƌƐ�

ĂŶĚ�ƉĂƉĞƌƐ͕�ĂŶĚ�ŚĂǀĞ�ďƌŽĂĚĐĂƐƚ�ĞǆƚĞŶƐŝǀĞůǇ�ŽŶ�ƚŚĞ�

ƐƵďũĞĐƚ͘� /Ŷ�ĂĚĚŝƟŽŶ�ƚŽ� ƚŚĞ�ƉƌŽŐƌĂŵŵĞƐ�ƌĞĨĞƌƌĞĚ�ƚŽ�

ĂďŽǀĞ͕�ĚƵƌŝŶŐ�ƚŚĞ�ĐůŽƐŝŶŐ�ǁĞĞŬƐ�ŽĨ�ƚŚĞ�ĨƵŶĚĞĚ�ƉĞƌŝͲ

ŽĚ�ŽĨ�ƚŚĞ�&ĞůůŽǁƐŚŝƉ�/�ŚĂǀĞ�ďƌŽĂĚĐĂƐƚ�ƐĞǀĞƌĂů�ƟŵĞƐ�

ĨŽƌ� >��� ďŽƚŚ� ĨƌŽŵ� ƚŚĞ� h<� ĂŶĚ� ĂůƐŽ� ĚŽǁŶ� ƚŚĞ� ůŝŶĞ�

ĨƌŽŵ� ƚŚĞ�hŶŝƚĞĚ� ^ƚĂƚĞƐ͕� ĂŶĚ� /� ŚĂǀĞ� ďĞĞŶ� ĐĂůůĞĚ� ďǇ�

ƚŚĞ�����ƚŽ�ďƌŽĂĚĐĂƐƚ�ŽŶ�ƚŚŝƐ�ĂƌĞĂ�ŽĨ�ŝŶƚĞƌĞƐƚ͘�/�ŚĂǀĞ�

ŶŽǁ�ďĞĞŶ�ĮůŵĞĚ�ĨŽƌ� ƚĞůĞǀŝƐŝŽŶ�ƉƌŽŐƌĂŵŵĞƐ�ďǇ� ƚŚĞ�

<ŽƌĞĂŶ�ds�ƐĞƌǀŝĐĞ�ĂŶĚ�ĂůƐŽ�ŝŶ�ŝŶ�^ŝŶŐĂƉŽƌĞ�ĨŽƌ��ŚĂŶͲ

ŶĞů�EĞǁƐ��ƐŝĂ�ŶĞƚǁŽƌŬ͘ 

(Above) Korean National Television presented a TV documentary 
featuring my views on science and the public.  A major television 

feature on my current investigations into the future of food is being 
currently transmitted across the whole of Asia by the Channel News 

Asia television network (below). 

College lecturer Momo lives in Yangon (Rangoon) in Myanmar (Burma). He displays his 
eagerness to learn more English. Science and medicine are in recession under the military 

dictatorship. We privately visited where Ms Aung San Suu Kyi was under house arrest.     



South-East asia 
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The NESTA Fellowship has been of crucial 

importance in supporting visits overseas 

to visit academic colleagues and friends.      

0DOD\VLD·V�EXUJHRQLQJ�DFDGHPLF�VRFLHW\��

has been visited on two occasions during 

the NESTA Fellowship. 

The last visit included time at the futuristic 

Petronas Towers, which at the time were 

the tallest buildings in the world.  

There I was able to discuss the latest news  

in e-learning research with Professor Y N 

Chow, who has lectured and published 

widely in this expanding discipline. Visits 

were also paid to Petrosians, a hands-on 

science centre for the general public, and   

to the skybridge constructed by Kukdong   

Engineering & Construction Co that is     

situated between the towers at the 41st  

and 42nd floors.  

The twin Petronas Towers in Kuala Lumpur, designed by Cesar Pelli, measure 452.0 m or 1482.9 ft 
tall overall.  They house a hands-RQ�VFLHQFH�FHQWUH��7KH\�ZHUH�WKH�ZRUOG¶V�WDOOHVW�EXLOGLQJV�XQWLO� 
they were superseded by the Taipei 101 tower at 509 m (1,671 ft) in Taiwan, completed in 2007.  

Professor Y N Chow of the University of Malaysia at Kuala 
Lumpur arranged a family dinner at the Petronas Towers to 
mark my return to Malaysia to discuss e-learning research.  

bug outbreak 
The bed bug Cimex lecticularis is regarded 

as a mediaeval parasite³but now it is 

again on the march. New outbreaks are 

due to increased tourism and the lack of 

monitoring in hotels and elsewhere.   

Research as part of the Fellowship has led 

to the development of new methods of 

examining bed bugs under the micro-

scope and (jointly with my NESTA mentor 

at Cambridge, Dr D J Stokes) this has since 

been supplemented by environmental 

scanning electron microscopy of these 

blood-sucking parasites. The advanced 

design of this instrument allows one to 

examine living bugs in a moist or gaseous 

environment. Results have mow been 

presented in the UK and USA, and have 

since been published as a scientific paper.   

Reflected illumination provides a unique  
insight into the anatomy of adult bed-bugs. 

Micrographs of living bed bugs are throwing  
light on the life of blood-sucking parasites. 

My conventional light micrograph shows sen-
sory antennae and the compound eye. 

Environmental scanning electron microscopy 
allows us to study the living adult insects. 
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UNITED STATES, JULY 2007 

)RRG�)XWXUHV 

Pictured in the Millennium Knickerbocker Hotel, Chicago, with award-winning microscopist 
Dr Jeremy Pickett-Heaps, Mrs Julie Pickett-Heaps, forensic microscopist Dr Chris Palenik 
and Ms Cate McKeon at the annual dinner of the State Microscopical Society of Illinois. 

Many of my views on the future of food 

were published in my book of that title, and 

translations have appeared in German, 

Spanish, and Italian. 

It was also published in the United States 

where it was widely syndicated in news 

magazines. 

Throughout the period of the NESTA      

Fellowship I developed my interests and 

gave 12 presentations showing not only 

how food might develop in the future but 

also looking at major current controversies. 

During my talks I explained the potential 

benefits of genetically-modified foodstuffs, 

including the banishing of neonatal blind-

ness caused by a lack of dietary vitamin A    

if golden rice (which synthesises this        

vitamin) were to be introduced.  Another 

example was an analysis of the savings ³ 

both to public health and the environment 

³ that could result from the cultivation of 

pesticide-resistant crops. 

I also further developed my work on the 

place of cultured meat tissues in the diet of 

the future, thus eliminating the need for 

slaughter, intensive farming, and the 

spread of diseases (including infections of 

Salmonella and  E. coli O157 H7) that are 

sometimes spread by the consumption of 

contaminated meat. 

Plants previously cut (but undisturbed for three 
months) restrict growth to <150 mm.   

Plants of Taraxacum that are regularly cut to 
ground level are often <20 mm tall. 

The longest flower stems from regularly 
mown plants do not exceed 100 mm. 

Maximum elongation in naturally grown 
plants can often exceed 300 mm.  

DEMONSTRATING PLANT MEMORY  
dŚĞ�ƌĞƐƉŽŶƐĞ�ŽĨ�ƉůĂŶƚƐ�ƚŽ�ƉƌĞǀŝŽƵƐ�ĞǆƉĞƌŝĞŶĐĞ�ƐŚŽǁƐ�ĞǀŝĚĞŶĐĞ�ƚŚĂƚ�ƐƵďƐƚĂŶƟĂƚĞƐ�

ƚŚĞ�ĞǆŝƐƚĞŶĐĞ�ŽĨ�Ă�ĨŽƌŵ�ŽĨ�ƉůĂŶƚ�ŵĞŵŽƌǇ͘�WƌĞǀŝŽƵƐ�ƌĞƐĞĂƌĐŚ�ŚĂƐ�ĚŽĐƵŵĞŶƚĞĚ�ƚŚĞ�

ĐĞůůƵůĂƌ�ĐŚĂŶŐĞƐ�ƚŚĂƚ�ƌĞŐƵůĂƚĞ�ƚŚĞ�ĞůŽŶŐĂƟŽŶ�ŽĨ�Ă�ŇŽǁĞƌ�ƐƚĞŵ�ŝŶ�dĂƌĂǆĂĐƵŵ�ŽĸĐŝͲ

ŶĂůĞ͕�ƚŚĞ�ĚĂŶĚĞůŝŽŶ͕�ĂŶĚ�ĚŝŐŝƚĂů�ŝŵĂŐĞƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉůĂŶƚƐ�ƌĞǀĞĂů�Ă�ĐůĞĂƌ�ĐŽƌͲ

ƌĞůĂƟŽŶ�ďĞƚǁĞĞŶ�ƚŚĞ�ƉĞƌŝŽĚ�ŽǀĞƌ�ǁŚŝĐŚ�ƚŚĞ�ƚƌĂƵŵĂ�ŝƐ��ŵĞŵŽƌŝƐĞĚ�ĂŶĚ�ƚŚĞ�ĞǆƚĞŶƚ�

ŽĨ� ĞůŽŶŐĂƟŽŶ͘� WůĂŶƚƐ� ƚŚĂƚ� ŚĂǀĞ� ĞǆƉĞƌŝĞŶĐĞĚ� ƌĞŐƵůĂƌ� ĐƵƫŶŐ� ƉƌŽĚƵĐĞ� ƐƚĞŵƐ� ƚŚĂƚ�

ĂƌĞ� ůĞƐƐ� ƚŚĂŶ� ϮϬ�ŵŵ� ŝŶ� ůĞŶŐƚŚ͕� ĐŽŵƉĂƌĞĚ�ǁŝƚŚ� ŶĂƚƵƌĂů� ƉůĂŶƚƐ� ƚŚĂƚ� ƌĞĂĐŚ�ŵŽƌĞ�

ƚŚĂŶ�ϯϬϬ�ŵŵ͘�/Ŷ�ƚŚĞ�ĐĂƐĞ�ŽĨ�ƉůĂŶƚƐ�ƚŚĂƚ�ǁĞƌĞ�ŵŽǁŶ�ŝŶ�Ă�ƉƌĞǀŝŽƵƐ�ƐĞĂƐŽŶ�;ďƵƚ�ĂƌĞ�

ŶŽǁ�ĂůůŽǁĞĚ� ƚŽ�ŐƌŽǁ�ƵŶŝŵƉĞĚĞĚͿ� ƐƚĞŵ� ůĞŶŐƚŚ� ŝƐ� ĂƌŽƵŶĚ�ϭϱϬ�ŵŵ͘��ůĞĂƌůǇ͕� ƚŚĞǇ�

ŚĂǀĞ�ĂĚũƵƐƚĞĚ�ƚŚĞŝƌ�ŐƌŽǁƚŚ�ĚƵĞ�ƚŽ�ƐƟŵƵůŝ�ƌĞŵĞŵďĞƌĞĚ�ĨŽƌ�ƚǁĞůǀĞ�ǁĞĞŬƐ�Žƌ�ŵŽƌĞ͘�� 

Photographed by Mr Andrew Webb of the BBC at  
a restaurant in Surrey for a feature devoted to  

the theme of the future of food. 
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Studying microscopy in America  

POSTSCRIPT 
dŚŝƐ� &ĞůůŽǁƐŚŝƉ� ƌĞŵŝŶĚƐ� ŽŶĞ� ƚŚĂƚ� ƚŚĞƌĞ� ĂƌĞ�

ŵĂŶǇ�ŵǇƐƚĞƌŝĞƐ�ĂƌŽƵŶĚ͘� 

,ĞƌĞ͛Ɛ� ŽŶĞ� ŵŝŶŽƌ� ĞǆĂŵƉůĞ� ;ůĞŌͿ� Ͷ�ǁŚĂƚ� ŝƐ�

ŐŽŝŶŐ�ŽŶ�ŝŶƐŝĚĞ�ŇĞĐŬƐ�ŽĨ�ĚĂŶĚƌƵī͍�dŚĞ�ƵƐĞ�ŽĨ�

Ă�ƉŽůĂƌŝƐĞĚ�ůŝŐŚƚ�ŵŝĐƌŽƐĐŽƉĞ�ǁŝůů�ƌĞǀĞĂů�ďĂŶĚƐ�

ƌĞŐƵůĂƌ� ŽĨ� ĐŽůůĂŐĞŶ� ĮďƌĞƐ� ƚŚĂƚ� ŐŝǀĞ� ƐŬŝŶ� ŝƚƐ�

ƐƚƌĞŶŐƚŚ͘� 

�Ƶƚ� ůŽŽŬ� ĂŐĂŝŶ͊� hŶĚĞƌ� ƚŚĞ� ŚŝŐŚ� ƉŽǁĞƌ� ůĞŶƐ�

ǁĞ�ĐĂŶ�ŵĂŬĞ�ŽƵƚ�ƐŵĂůů�ďŝƌĞĨƌŝŶŐĞŶƚ�ƉĂƌƟĐůĞƐ�

ŶŽ�ďŝŐŐĞƌ�ƚŚĂŶ�ďĂĐƚĞƌŝĂ͘�dŚĞǇ�ĐĂŶ�ďĞ�ƐĞĞŶ�ŝŶ�

ĞǀĞƌǇ� ƐĂŵƉůĞ� ŽĨ� ĚĂŶĚƌƵī͕� ĞǀĞŶ� ƚŚŽƐĞ� ƚŚĂƚ�

ǁĞƌĞ�ƉƌĞƐĞƌǀĞĚ�ŝŶ�ƐůŝĚĞƐ�ŵĂĚĞ�ŵŽƌĞ�ƚŚĂŶ�ϰϬ�

ǇĞĂƌƐ�ĂŐŽ͘� 

zĞƚ�ŶŽ�ŽŶĞ�ŬŶŽǁƐ�ǁŚĂƚ� ƚŚĞǇ� ĂƌĞ͘�dŚĞƐĞ�ƵŶͲ

ĂŶƐǁĞƌĞĚ�ƋƵĞƐƟŽŶƐ�ƐƟůů�ƌĞŵĂŝŶ͘ 

tĞ�ƐƟůů�ŬŶŽǁ�ŶŽƚŚŝŶŐ�ŽĨ�ƚŚĞ�ĨŽƌĐĞƐ�ƚŚĂƚ�ƉƌŽͲ

ƉĞů�ƚŚĞ�ĐŚƌŽŵŽƐŽŵĞƐ�ĂĐƌŽƐƐ�ƚŚĞ�ĚŝǀŝĚŝŶŐ�ĐĞůů͕�

ĨŽƌ�ĞǆĂŵƉůĞ͕�Žƌ�ŚŽǁ�ĐĞůůƐ�ƉƌŽĚƵĐĞ� ƚŚĞŝƌ�ĞǀŝͲ

ĚĞŶƚ�ĐĂƉĂĐŝƚǇ�ĨŽƌ�ŝŶŐĞŶƵŝƚǇ͘ 

hŶĂŶƐǁĞƌĞĚ� ƋƵĞƐƟŽŶƐ͍� dŚŽƐĞ� ĂƌĞ� ŶŽƚ� ƚŚĞ�

ŽŶĞƐ� ƚŚĂƚ� ŝŶƚƌŝŐƵĞ� ŵĞ͘� DǇ� ĨĂǀŽƵƌŝƚĞƐ� ĂƌĞ�

ƚŚŽƐĞ�ƚŚĂƚ�ŚĂǀĞ�ǇĞƚ�ƚŽ�ďĞ�ĂƐŬĞĚ͘�/ƚ�ŝƐ�ƚŚĞ�ƵŶͲ

ĂƐŬĞĚ�ƋƵĞƐƟŽŶƐ�ƚŚĂƚ�ŵĂƩĞƌ�ŵŽƐƚ�ƚŽ�ŵĞ͊ 

Microscopic study of dandruff particles 
reveals some unexpected sights. 

Fine bands of collagen are revealed 
through the use of polarized light. 

At high magnification we discern myriad 

particles about 2mm in diameter that are 
highly birefringent and still unidentified. 

(Above) Dr Peter Lim chairs a question-and-answer session at 
the Institute of Telecomm Research, Singapore, in the spring. 
(Below) A colony of Linnea ² named for the great naturalist 

Carl Linnaeus ² in his home nation of Sweden. 

With twenty fellow microscopists at a hands-on training course in forensic diagnostics at the McCrone Research Institute. During 
the three years of the NESTA Fellowship I attended 350 educational lectures, and took part in twenty training courses, and ran a 
workshop. Subjects studied ranged from computer training and new technologies, to specialized topics in analytical microscopy.   
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INDEPENDENCE 
DAY  

The notion of my retirement was a 
proposal first raised by Sir Sam 
(GZDUGV�)56��,Q�6DP¶V�RSLQLRQ��WKH�
termination of the NESTA Fellowship 
and the end of the of research point-
ed to a good time formally to retire.  
 

  In his view, this offered a chance to 
reconsider priorities and to change 
RQH¶V�GLUHFWLRQ��:H�FHOHEUDWHG�ZLWK�D�
bottle of Chateau Mouton Rothschild 
����� IURP� 6DP¶V� SULYDWH� FHOODUV� LQ�
his rooms at Cambridge University.  

 

  The occasion proved to be a timely 
reminder of my good friend Dame 
Miriam Rothschild, herself a great 
friend and an adviser in so many 
ways,  who sadly died last year.  

A fresco celebration with Dr John 
Slade, and Mr and Mrs R Hubbert. 

With my wife and Steve Hewlett, star 
at the Pavilion Theatre in Cromer. 

The High Table at Caius, on the occasion of the ending of my Fellowship. 
3URIHVVRU�6WHSKHQ�+DZNLQJ·V�YLHZV�ZHUH�GLIIHUHQW�WR�PLQH��,�IHOW�UHWLUHPHQW�
ZDV�D�WLPHO\�FKDQJH�RI�SDFH��6WHSKHQ��FHQWUH��VD\V�¶,�WKLQN�,�FDQ�DYRLG�LW·�� 

ƐŚŽƌƚĂŐĞ�ŽĨ�ŝŶǀŝƚĂƟŽŶƐ�ƚŽ�

ƚƌĂǀĞů�ĂŶĚ�ŐŝǀĞ�ƉƌĞƐĞŶƚĂƟŽŶƐ͘�

>ĞĐƚƵƌĞ�ƚŽƵƌƐ�ŝŶĐůƵĚĞĚ�ƉůĂĐĞƐ�

ůŝŬĞ��ŶƚĂƌĐƟĐĂ�ĂŶĚ�ƚŚĞ�hŶŝƚͲ

ĞĚ�^ƚĂƚĞƐ͖�ƚŚĞ�tĞƐƚ�/ŶĚŝĞƐ�

ĂŶĚ�^ŽƵƚŚ-�ĂƐƚ��ƐŝĂ͘ 

����/Ŷ��ƌŝƚĂŝŶ͕�ƚŚĞ�ƵŶŝǀĞƌƐŝƟĞƐ�

ŽīĞƌŝŶŐ�ůĞĐƚƵƌĞ�ĂƌƌĂŶŐĞͲ

ŵĞŶƚƐ�ŝŶĐůƵĚĞĚ�<ĞŶƚ�ĂŶĚ�

�ĂŵďƌŝĚŐĞ͕�KǆĨŽƌĚ�ĂŶĚ�ĂůƐŽ�

�ĂƌĚŝī͘� 

����dŚĞ�ĐŚĂůůĞŶŐĞ�ƉƌĞƐĞŶƚĞĚ�

ďǇ�ƚŚĞ�WƌĞƐŝĚĞŶĐǇ�ŽĨ�ƚŚĞ�

�ĂŵďƌŝĚŐĞ�^ŽĐŝĞƚǇ�ĨŽƌ�ƚŚĞ�

�ƉƉůŝĐĂƟŽŶ�ŽĨ�ZĞƐĞĂƌĐŚ�ǁĂƐ�

ƉƌŽǀŝŶŐ�ǁĞůů�ǁŽƌƚŚ�ǁŚŝůĞ͕�ĂƐ�

ǁĂƐ�ƚŚĞ�ƉƌŽũĞĐƚĞĚ�ĐŽŵŵƵŶŝͲ

ƚǇ�ĐĞŶƚƌĞ�ƉůĂŶŶĞĚ�ĨŽƌ�ƚŚĞ�

�ĂŵďƌŝĚŐĞƐŚŝƌĞ�ǀŝůůĂŐĞ�ŽĨ�

�ĂƐƚƌĞĂ�Ͷ�ŝƚƐĞůĨ�Ă�ŵŝůůŝŽŶ-

ƉŽƵŶĚ�ƐĐŚĞŵĞ͕�ǁŝƚŚ�ĨƵŶĚŝŶŐ�

ŝŶ�ǀŝĞǁ�ĨƌŽŵ�ƚŚĞ��ŝŐ�>ŽƩĞƌǇ�

&ƵŶĚ͘ 

����dŚĞƌĞ�ǁĞƌĞ�ƉƌŽďůĞŵƐ�

ƉŽƐĞĚ�ďǇ�ƚŚĞ�ůĂĐŬ�ŽĨ�ƵƉĚĂƚĞĚ�

ĞƋƵŝƉŵĞŶƚ͘���ŶĞǁ�ŵŝĐƌŽͲ

ƐĐŽƉĞ�ǁŽƵůĚ�ďĞ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�

ŝƚĞŵ͖�ƐŽ�ǁĂƐ�Ă�ŚŝŐŚ-

ƌĞƐŽůƵƟŽŶ�ĐĂŵĐŽƌĚĞƌ�ƌĂƚĞƐ�Ăƚ�

ϭϬϴϬƉ͘�Dƌ�ZŝĐŚĂƌĚ�,ƵďďĞƌƚ�

ĂƌƌĂŶŐĞĚ�ƚŚĞ�ůŽĂŶ�ŽĨ�Ă�ƐƵŝƚĂͲ

ďůĞ�ǀŝĚĞŽ�ĐĂŵĞƌĂ͕�ǁŚŝĐŚ�ǁĂƐ�

ŝĚĞĂů�ĨŽƌ�ƉƌŽŽĨ�ŽĨ�ĐŽŶĐĞƉƚ͖�

ďƵƚ�ƚŚĞ�ůŽƐƐ�ŽĨ�E�^d��ƐƵƉͲ

ƉŽƌƚ�ǁĂƐ�ĐůĞĂƌůǇ�ŐŽŝŶŐ�ƚŽ�

ƉŽƐĞ�ƉƌŽďůĞŵƐ�ĨŽƌ�ƚŚŝƐ�ƌĞͲ

ƐĞĂƌĐŚ�ŝŶ�ƚŚĞ�ǇĞĂƌƐ�ĂŚĞĂĚ͘��� 

KŶ�ƌĞŇĞĐƟŽŶ͕�ƚŚĞ�ƉƌŽƉŽƐĂů�ǁĂƐ�

ƉĂƌƟĐƵůĂƌůǇ�ƟŵĞůǇ͘�dŚĞ�ůŽƐƐ�ŽĨ�

E�^d��ŝŶĐŽŵĞ�ŵĞĂŶ�ƚŚĂƚ�ŽŶĞ�

ŚĂĚ�ƚŽ�ĂĚũƵƐƚ�ƚŽ�ůŝĨĞ�ŽŶ�Ă�ƉĞŶͲ

ƐŝŽŶ͘� 

����KŶĐĞ�ƌĞƟƌĞĚ͕�ƚŚĞƌĞ�ǁĂƐ�ŶŽ�

ƌĞĂƐŽŶ�ǁŚǇ�ƚŚĞ�ƉĂĐĞ�ŽĨ�ǁŽƌŬ�

ƐŚŽƵůĚ�ƐůĂĐŬĞŶ͘�dŚĞ�ŐƌĞĂƚĞƐƚ�

ĚŝĸĐƵůƚǇ�ǁŽƵůĚ�ďĞ�ƚŚĞ�ůĂĐŬ�ŽĨ�

ĨƵŶĚŝŶŐ�ĨŽƌ�ŶĞǁ�ĞƋƵŝƉŵĞŶƚ͕�

ĂŶĚ�ĂůƐŽ�ĨŽƌ�ĚŽŵĞƐƟĐ�ƚƌĂǀĞů͘�

KǀĞƌƐĞĂƐ�ƚƌĂǀĞů�ǁĂƐ�ůĞƐƐ�ŽĨ��Ă�

ƉƌŽďůĞŵ�ƐŝŶĐĞ��ƚŚĞƌĞ�ǁĂƐ�ŶŽ 

Appearing as guest lecturer on micros-
copy: Hollywood, California 

 /�ŚĂĚ�ŝŶŝƟĂůůǇ�ƌĞƐƉŽŶĚĞĚ�ƚŽ�ƚŚĞ�

͚ƌĞƟƌĞŵĞŶƚ͛�ŝĚĞĂ�ďǇ�ƐĂǇŝŶŐ�ƚŚĂƚ�

ƚŚĞƌĞ�ǁĂƐ�ŶŽƚŚŝŶŐ�ĨƌŽŵ�ǁŚŝĐŚ�ƚŽ�

ƌĞƟƌĞ͕�ďƵƚ�^Ăŵ͛Ɛ�ĂĚǀŝĐĞ�ǁĂƐ�ƚŚĂƚ�

ƚŚĞ�ƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�&ĞůůŽǁƐŚŝƉ�

ǁŽƵůĚ�ŝŶĞǀŝƚĂďůǇ�ĐƵƌƚĂŝů�ŵǇ�ƌĞͲ

ƐĞĂƌĐŚ�ĂŶĚ�ƚŚĞ�ĚĞĐŝƐŝŽŶ�ƚŽ�ƌĞƟƌĞ�

ŽīĞƌĞĚ�Ă�ĐŚĂŶĐĞ�ĨŽƌ�ƌĞĂƐƐĞƐƐͲ

ŵĞŶƚ�ŽĨ�ƉƌŝŽƌŝƟĞƐ�ĂŶĚ�ĂĚũƵƐƚͲ

ŵĞŶƚ�ƚŽ�Ă�ůŝĨĞ�ǁŝƚŚŽƵƚ�ĂĐĂĚĞŵŝĐ�

ĨƵŶĚŝŶŐ͘��ŵŽŶŐ�ƚŚĞ�ĞǀĞŶƚƐ�ƚŚĂƚ�

ŵĂƌŬĞĚ�ƚŚŝƐ�ĚĞĐŝƐŝŽŶ�ǁĂƐ�Ă�,ŝŐŚ�

dĂďůĞ�ĚŝŶŶĞƌ�Ăƚ��ĂŝƵƐ��ŽůůĞŐĞ͕�

hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĂŵďƌŝĚŐĞ͘ 

On TV: filmed in the refurbished  
study for a topical news report. 



What future topics are still awaiting attention here? 

Here are just  few: 

∑ How lare dinosaurs really lived, and why they have 

such long tails. 

∑ Warfare and civil strife explained through new      

principles of biology.  

∑ Novel ways of listing Calories to help those wishing to 

lose body weight.  

∑ Eating the perfect diet! 

∑  

ƚŽŽŬ� ƉůĂĐĞ� ĂŶĚ� ƚŚĞ� ƉůĂĐĞƐ� ǀŝƐŝƚĞĚ�

;ůŝƐƚĞĚ� ŝŶ� ƚŚĞ� ƚĂďůĞ� ŽŶ� Ɖ� ϭͿ� ŚĂƐ�

ŶŽƚ� ǇĞƚ� ďĞĞŶ� ĨƵůůǇ� ƵƉĚĂƚĞĚ͖� ŶĞŝƚŚĞƌ�

ŚĂƐ� ƚŚĞ� ƚŽƚĂů� ŶƵŵďĞƌ� ŽĨ� ďƌŽĂĚĐĂƐƚƐ͕�

dŚĞ�ƉĞƌŝŽĚ�ŽĨ� ƚŚĞ� &ĞůůŽǁƐŚŝƉ�ďĞĐĂŵĞ�

ǀĂƌŝŽƵƐůǇ�ĚĞĮŶĞĚ͘� 

dŚĞ�ŽĸĐŝĂů�͚ĞŶĚ�ĚĂƚĞ͛�ǁĂƐ�ƐĞƚ�ĨŽƌ�&ĞďͲ

ƌƵĂƌǇ�ϮϬϬϳ͕�ĂůƚŚŽƵŐŚ�ĨƵŶĚŝŶŐ�ƐƚŽƉƉĞĚ�

ƚŚĞ� ƉƌĞǀŝŽƵƐ� EŽǀĞŵďĞƌ͘� /Ŷ� ƐƉŝƚĞ� ŽĨ�

ƚŚŝƐ͕�ƚŚĞ� ͛ĨƵŶĚĞĚ�ƉĞƌŝŽĚ͛�ǁĂƐ�ŽĸĐŝĂůůǇ�

ƐƟƉƵůĂƚĞĚ�ƚŽ�ĞŶĚ�ŝŶ�:ƵůǇ�ϮϬϬϳ͊ 

�ŝƐĐƵƐƐŝŽŶƐ�ŚĂĚ�ĞŵƉŚĂƐŝǌĞĚ� ƚŚĞ�ǁŝƐŚ�

ŽĨ�E�^d�� ƚŽ� ĨŽůůŽǁ�ƵƉ� ƚŚĞ�ƟŵĞ� ĂŌĞƌ�

ƚŚĞ�&ĞůůŽǁƐŚŝƉ͕�ŵĂŝŶůǇ�ƚŽ�ƐĞĞ�ŚŽǁ�ůŝĨĞ�

ŚĂĚ�ĐŚĂŶŐĞĚ�ĂŌĞƌ�ŝƚ�ƚĞƌŵŝŶĂƚĞĚ͘� 

&Žƌ�ƚŚĞƐĞ�ƌĞĂƐŽŶƐ͕�ƚŚŝƐ�ĮŶĂů�ZĞƉŽƌƚ�EŽ�

ϳ� ŝŶĐůƵĚĞƐ� Ă� ďƌŝĞĨ� ƐƵŵŵĂƌǇ� ŽĨ� ƚŚŝƐ�

ĐŽŽůŝŶŐ-Žī� ƉĞƌŝŽĚ� Ɛŝǆ� ŵŽŶƚŚƐ� ůĂƚĞƌ͕�

ĂŶĚ�ŝƐ�ĚĂƚĞĚ�:ĂŶƵĂƌǇ�ϮϬϬϴ͘� 

^ŝŶĐĞ� ŶŽ� ĚĂǇ-ƚŽ-ĚĂǇ� ůŽŐ� ǁĂƐ� ĞǀĞƌ�

ŵĂŝŶƚĂŝŶĞĚ� ŽŶĐĞ� ƚŚĞ� &ĞůůŽǁƐŚŝƉ� ƉƌŽͲ

ŐƌĂŵŵĞ�ĞŶĚĞĚ� ŝŶ�ϮϬϬϳ͕� ƚŚĞ�ŶƵŵďĞƌƐ�

ŽĨ� ŝŶĚŝǀŝĚƵĂůƐ�ǁŝƚŚ�ǁŚŽŵ� ĚŝƐĐƵƐƐŝŽŶƐ�

ƉƌĞƐĞŶƚĂƟŽŶƐ�ĂŶĚ�ůĞĐƚƵƌĞƐ͘������� 

E�^d��ŚĂǀĞ�ďĞĞŶ�ƉƌŽǀŝĚĞĚ�ǁŝƚŚ�Ă�ďŽƵŶĚ�

ĐŽƉǇ� ŽĨ� ƚŚĞ� ĮŶĂů� ƌĞƉŽƌƚ͘� /ƚ� ƌƵŶƐ� ƚŽ� ŽǀĞƌ�

ϯϲϬ� �ϰ� ƉĂŐĞƐ͕� ĂŶĚ� ŝƐ� ŝůůƵƐƚƌĂƚĞĚ� ǁŝƚŚ�

ƐŽŵĞ�ϭϳϬ�ĐŽůŽƵƌ�ƉŝĐƚƵƌĞƐ͘�dŚĞ�ĨƵůů�ĚŽĐƵͲ

ŵĞŶƚ�ǁĞŝŐŚƐ�ĂůŵŽƐƚ�Ϯ͘ϱ�ŬŝůŽŐƌĂŵƐ͘ 

dŚĞ�&ĞůůŽǁƐŚŝƉ�ĐŽŵƉƵƚĞƌ�ĨŽůĚĞƌƐ�ŽĐĐƵƉǇ�
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What future topics are still awaiting attention 

here? Here are just a few: 

∑ How the large dinosaurs really lived, and how they have 

such massive tails. 

∑ ([SDQGLQJ�UHVHDUFK�RQ�WKH�µLQWHOOLJHQW�FHOO¶�WKHRU\� 

∑ Mediating jet-lag in by novel destination scheduling in 

commercial airliners 

∑ Warfare and civil strife modelled by revolutionary  

           principles of biology.  

∑ Videomicrography with single lenses. 

∑ Avoiding environmental cross-contamination. 

∑ Diet: from novel ways of listing Calories to the  

           development of cultured meat.  

∑ Solving the mystery of human spontaneous combustion. 

∑ Safe handling of viruses (e.g. foot and mouth). 

∑ Eating the perfect diet! 

∑ Bringing the microscope to television.  

∑ &KODP\GLDVLV��D�WHUP�WKDW�,�FRLQHG�LQ�WKH�ERRN�µ6H[�DQG�

+HDOWK¶��DQG�QRZ�ZLGHO\�UHSRUWHG� 

∑ High-resolution video studies of living cells. 

∑ Living cell programmes for the public. 

∑ Microorganisms in education. 

Appearing in a TV documentary reporting my work 
at the Cavendish Laboratory of the University of 

Cambridge, for Korean National Television. 

*XHVW�OHFWXULQJ�DERDUG�µ6SLULW�RI�$GYHQWXUH¶�RQ�DQ�$QWDUFWLF�
expedition. Visits were made to twenty polar sites including 
the Verdansky Research Station, the albatross colonies on 
the  Falkland Islands and to the South Georgia ice-fields.   
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