
10.1071/HR25004 

Historical Records of Australian Science 

 

Supplementary Material 

George Adrian Horridge (1927–2024) 

Mandyam V. SrinivasanA,* 

 

AQueensland Brain Institute, University of Queensland, Building 79, St. Lucia, Qld 4072, 

Australia 

 
*Correspondence to: Email: m.srinivasan@uq.edu.au 

 

mailto:m.srinivasan@uq.edu.au


J 

_ G A Horridge 
Prulessor of Neurobiolog~ 
Department . l University 

. Nat1ona Australian 
PO. Box 47.'i 
Canberra City 
ACT 
'2601 
Australia 

Tel: 06'2 494S3'2 /) C 
. 6'2'2 Hl • (-<.. - c) 

Telex. L _,,, L.<.\..N---. 

~ [,, fl'Y"VI . • . 

- ""l,L~ /ft( 

~"\] = .'. I ✓/;,~ 
-- <rrlUD, l~ (/',l \ _1/f.N\ 

\J 'Jlf{ ,,[V'- l f: '-(fl"' 

\ fii,ur ti 
Sf'~ J l w-P-OJ. 

q1,.,lr Cl ~ ,_ 
t~'--o f- St 

1~l w 
Ill 

George Adrian Horridge autobiography notes 1986 



George Adrian Horridge was the only child of George William Horridge, 

only son of George Washington Horridge who had a brother called uncle Punks, 

nobody knew why. Adrian's mother was Olive Stray who ran away, forty miles in 

a d,qy. When she cRme back she got a smack, right on her ta-ra-bum-dee-ay! 

Olive was one of five daughters, and the Stray family had sweet shops in 

Sheffield, with a daughter serving in each shop in the nineteen-twenties. She 

was married to Rilly (GWH) in 1925 and produced her son in Dec 1927, vowing 

never to have another hecause "she nearly died". The Horridge side in the 

eighteenth century originated from LAncashire and were related to Judge 

Horridge, famous for divorce law cases. There were other Horridges in 

MRnchester and Liverpool but it is a rare name. The Sheffield branch were 

handle makers to the cutlery trade, cutters of horn, buffalo, stag, ivory and 

turtle shell, with side-lines in ivory and bone dust for special soups. A 

large proportion of the horn handles of game-carving knifes made in 

Sheffield in the nineteenth century originated in their Pool factory, until 

new materials - the early plastics like xylonite and celluloid - came into use 

for handles and piano keys. Carved horn walking-stick handles and fancy 

scales for penknives were a speciality and asthma was t:he occupational hazard 

for those who worked among the organic dust of the horn. The horn factory was 

sold to become a picture palace in 1922 when it became clear that the business 

was ruined by too many non-working aunts and uncles who took a share of the 

profits, when plastic moulding was driving out the old methods, and when the 

inner city land became too valuable. George William (Billy) was absorbed by 

motor bikes in 1919; he raced on a flat-twin Douglas and began to buy second­

hand motorbikes, do them up and sell them, working from home in the posh 

suburb of Ecclesall. The family had always lived at that end of the town, 

moving out from Sharrow Vale Road in the early years of the century, to 

Hunter's Bar and then to Dunkeld Road, Tullibardine Road and Caterknowle Road, 

all within a mile or two. About 1922 Billy founded a partnership in a motor 

cycle business with Reg Wildegoose (who was brother-in-·law to the future Sir 

n~ > Fred Dainto,'f FRS). About 4 generations of Horridge./. had been to King Edward 

VII School. George Washington was taken to school in a coach-and-four with a 

footman. When Adrian first went to that school in 1936 there were four 

masters who remembered his father being there, among them Toby Saville and Old 

Nicholas, both very free with the cane. 
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It was a time when the suburb's children, the family outing by car, the 

picture palace, the zoo man on the radio, sledging in January, conkers in 

autumn, bicycles, and scouring the woods along the western margin of 

Sheffield, were all formative factors for an intelligent, active, and strong 

boy. He was never at home; he was blessed with a loving mother who grumbled a 

lot, and a father who knew about tools, engines, woodwork, fixing things, 

meccano, electricity and flying kites. Family holidays were always at the 

same boarding houses at the same seaside resorts, Scarborough, Bridlington in 

Yorkshire and Mundesley in Norfolk. They never stayed in a hotel. The streak 

of independence was fostered by joining the school Scouts at the outbreak of 

the world war in 1940 at the age of 12. The war regulations put a stop to 

holidays by the sea, the coasts were closed, petrol was rationed and many 

things like toys became scarce. But the war had little effect on the 

enjoyment of life for independent boys who had bicyclE~s and an inclination to 

camp out. 

Ecclesall at the western edge of Sheffield was close to the moors leading 

up to Fox House Inn, Baslow, Ringinglow and Stanage, with the Hope Valley and 

the Baslow Valley over the other side. All that was gateway to the Peak 

District, Bakewell, Matlock, Eyam. Tideswell and Castleton. During the war 

this area was a marvellous stamping ground. Every holiday, and many week-ends 

the lads were out, often camping, sleeping in barns, later caving and youth­

hostelling at next to no cost. Every hedge-hidden track, every walled field 

good for mushrooms, every conker tree, trout stream full of crayfish, ponds 

for newts and water beetles, camping ground by public stretches of the 

Derwent, every gritstone edge was explored. At the age of 13 he went with 

young Thompson for 6 weeks by bike, cycling round England as far as Cheddar 

Gorge. The scout uniform legalised and channeled boys who would otherwise 

have been indistinguishable from the rough lads from Sheffield who came by 

train into Derbyshire through the Totley rail tunnel. At Easter and all 

summer there were longer camps in North Wales and the Lake District, and 

farming camps for pea-picking in Bedfordshire. At first Adrian took his scout 

patrol, always as the leader, reserved but always knowing his own mind and 

relying on his own judgement. Then at the larger fixed camps he was 

quartermaster, managing the catering, and finally when about 17 he shook 

himself loose from the scouts and went solo. The reason was really the motor 

bike. The only son of a motor cycle dealer gets a bike as an advertisement, 

but this one never stayed in sight of home base. 
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School was a laugh: during the war for weeks at a a time, King Edward III 

School was converted to a reception centre for bombed out families and Adrian 

had to turn up as a Scout to help. For months, school was held for half-days 

only in private houses, and the masters were called up. Even when there was 

school it was still a laugh for a boy who hardly ever did any homework at home 

and never worried about schoolwork because it came so easily. 

The method of survival at school was to learn French vocabulary for the 

first lesson instead of singing the hymn in prayers, because you couldn't swot 

it up on the bus if you came by bicycle at the last second. Then, in the 

first lesson you did the homework for the second lesson and so on. The method 

depended on speed and a sort of animal ability to avoid danger. In any 

subject it was possible to be top of the form by working for the exam, which 

meant reading the book. Success depended on a perfect visual memory and a 

rational mind that did not miss a logical argument. In the schoolboy this 

facility developed into an encyclopaedic mind with a huge store of knowledge 

from books from the Sheffield Public library and the school library, none of 

it fiction. 

The night before he left for the Cambridge scholarship examination, 

Adrian went to the youth club dance and had spent days previously exploring 

Derbyshire - but he won a Major Scholarship at St Johns College. While he was 

waiting to he interviewed by the chemist Dr Kipping, who was later a 

superfluous supervisor, he looked at a collection of terpenes on Kipping's 

window sill and in the interview commented on their stereochemistry from 

memory. This, of course, was the result of an abiding passion for chemistry, 

mostly learnt from tomes from the library read on camping trips. Also, a 

friend "Mousey Thompson" had for years collaborated on experiments with 

chemicals over a gas in the kitchen at home, as well as making full use of the 

school chemistry labs. The form room for the lower sixth was the chemistry 

lecture room with the preparation room opening off it .. Plenty of nitrogen 

tri-iodide was made there, with lots of fireworks, nitrocellulose, bromo­

acetone, diazo-dyes and methylene blue in the last couple of years at 

school. That was before it was realized that diaminodiphenyl and the 

naphthylamines might be carcinogenic for school boys. The masters had no idea 

what went on, but several boys who were self-motivated had a splendid 

education. 
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Cambridge was heaven in 1946. The batch of 10% of schoolboys who were 

admitted were almost all youthful green scholars, outnumbered by 90% of men 

back from the war. It was a time for hope, determination, return to work, 

building, new research and endless stories from the war. The Colleges were 

crowded, some married students were the first "squatters". As a result of 

meat shortages, an oriental restaurant in St John's Street was summonsed more 

than once for serving cat and dog as goat or rabbit. Life was frenzied and 

characters abounded. Adrian's first year rooms in M2 Second Court, shared 

with Derek Lennon were immediately under those of the Chaplain, Noel 

Dickworth, .iust returned from Japan POW camp. After a hard day, coaching the 

College boats on the river, Noel (a former Jesus blue as cox) would slump down 

on their sofa for tea or beer and talk on nothing but christianity or 

rowing. Others were more eclectic. That year most of the convenient ground­

floor sets of rooms were used as drop-in points for students living out of 

college, one nameless individual seemed to have spent the war selling RAF 

petrol to rajahs in India, another had been with the independent armies in 

Greece, another was yellow from working in a cordite factory, another had had 

four ships sunk under him, another had parachuted into Germany to spend the 

rest of the war in Spandau. It became a habit to run between meetings, 

between lectures, from a foreign film at the Arts Theatre to a mountaineering 

club meeting. Breakfast meetings were organised by Martin Charlesworth, the 

President of St John's, for anyone in Second Court on one day, for people 

called Martin on another. Lectures began at 9 and sometimes there was a 5 

o'clock seminar six days a week, with four supervisions a week, often with 

work to pre rare for each. That was the result of taking four subjects, 

Biochemistry, Chemistry, Physiology and Zoology. Baldwin, tall bearded and 

gaunt as an Orthodox priest, held the audience in Biochemistry; Marshall, 

Rushton, Adrian, Willmer, lectured in Physiology, Gray, Ramsay Pryor in 

Zoology, Saunders and Kipping in Organic Chemistry. In fact a galaxy of 

excellent lecturers - if you had time to go. A lot of time was saved because 

Adrian found he didn't have to go to Chemistry lectures at all except 

occasionally to keep an eye on the level of detail, and he still got a 1st in 

the exam. His tutor, Colin Bertram, fresh back from the Middle East and not 

yet Director of the Scott Polar Research Institute, had deflected Adrian from 

chemistry towards the biological sciences, willingly as it happened because 

chemistry was cut and dried, and seemed to be a technological subject done in 
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chemical factories or laboratories which were uncongenial to a boy from the 

open air. It was all very well to read up the synthesis of dyes while lying 

in a tent under Great Gable; it would be quite a different matter as a life's 

work, hence the side step. The summers of 1947-48 were spent in the West of 

Ireland, and exploring the West Highlands, climbing in Skye from Glenbrittle, 

camping in Coriusk with new friends from other Colleges in the Mountaineering 

Club. That was the beginning of close friendships with Brian Ridley (later 

Professor in Nuclear Physics at Boulder, Col.), John Kay (later Professor of 

Nuclear Power at Imperial College and a Director of British Steel), John 

Young, Kirn Smith, David Smith, and especially John Vaisey, a civil engineer. 

Within a year or two, these last four were all killed climbing and the shock 

of John Vaisey's death above Zermatt was particularly painful as can be seen 

from the obituary that Adrian wrote in the Cambridge Mountaineering Club 

Journal at the age of 22 for his friend. Adrian was secretary of the Club, 

with Chris Brasher (later Olympic Gold Medal for marathon) as President, and 

he selected George Band (later on the 1st successful Everest expedition) to 

follow him as secretary in the following year. 

In the summer of 1949 Adrian and John Peirson (or Peterhouse) organized 

an expedition to Gomera in the Canary Islands, a choice influenced by two 

factors, having learnt Spanish at school, and having been impressed at an 

ornithology conference in Oxford by a report from David Lack and Southern 

about their study of bird distribution on Tenerife. With Paul Lloyd (later 

Vicar of ) and Phil Smith (a Vet), John and Adrian spent 2 months studying 

bird habitats at various altitudes including the unique arboreal heather 

forest in Gomera. Incidentially they illegally took David Bannerman's gun 

diguised as a walking stick all the way through Spain without it being 

noticed, and a few skins of shot birds from that expedition should be in the 

BM. Dr Cott (the animal coloration expert) of the Cambridge Zoology Museum 

had collected lizards on the Conaries about 1925, and warned them to look out 

for an unique indigenous pigeon, so they told everyone they wanted to see 

it. One day a poor woodsman came into their mountain camp among the tree 

heather carrying what could have been the last specimen on the island -

dead, So they skinned it and ate the meat, "Los Quartros Ingleses" as they 

were called, walked over the whole island, watched the mariolatry festivals, 

lived on gofio, which is maize first toasted then ground in a watermill, 

explored all the ecological habitats, were thoroughly bitten by insect 

parasites, and published a paper on the ornithological results. 
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Adrian's first scientific paper, however, resulted from an accidental 

discovery of the alga Falkenbergia while he was camping on the Scilly Isles. 

He was working at the MBL Plymouth in 1950 after graduating and had taken the 

steamer from Penzance to camp on St Mary's. I think he was with Martin Canny 

(later Professor of Botany at Monash) and they stayed in ab & b on Tresca 

where Canny (an Australian) was looking at the distribution of plants. Anyway 

just before returning to Plymouth, Adrian collected some porcellanid crabs and 

snapping shrimps, intending to stain the nerves with methylene blue. Back at 

Plymouth the seaweed that the crabs were packed in turn out to be an 

Australian species of red alga almost new to Britain. 

About this time, while doing Part II Zoology, Adrian came under the 

influence of Sydney Smith, an inverterate entertainer and eater, steward of St 

Catherine College, and fond of discussion, musical evenings, wine and 

undergraduate parties on the river. The result was a period working in 

Sydney's lab putting.tissue transplants into ectoderm explants from newt (T. 

cristatus) embryos of different ages - all good experience with sterile 

techniques and glass needles. That led to a thorough coverage of the 

literature on experimental embryology and regeneration. Another strong 

influence came from Dr Whiting, who taught the embryology of the nervous 

system and behaviour in lower vertebrates, notably the work of Coghill, 

Harrison and Hamburger, and who was really enthusiastic about specific neuron 

staining with silver and methylene blue. 

After graduating Part II Zoology,·Adrian knew exactly what he wanted to 

research on - unlike some of the new Ph.D students, and he went down to 

Plymouth to stay at Miss Geake's establishment. Grahame Hoyle was there, 

working on tunicate responses. Adrian shared a room with John Morton (later 

Professor of Zoology at Auckland) and learnt the methylene blue technique from 

Dr Alexandrowicz. He planned to study the regeneration of the neural 

connections in polychaetes, by following regeneration in certain worms that 

were known to stain well. His supervisor, Pantin had gone to Brazil and it 

was a year of frustration. He tried a variety of worms but the growing axons 

would not stain. He tried embryonic worm neurons but again no success. Back 

in Cambridge he tried leeches, earthworms, by silver staining and Cajal 

methods with poor results. 

After the war the Zoology Department in Cambridge refined its 

concentration on the experimental method. The lab was plentiful in electronic 
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iunk from the war. Boxes of it were purchased in bulk from Lyle Street in 

Soho. Soon Adrian bought a copy of Puckle 's "Time Bases" and built his own 

stimulator, amplifiers and oscilloscope circuit. He modified a camera for use 

as an oscilloscope camera and started recording from earthworms with intention 

of following the course of regeneration of the giant fibres electrically. 

Nothing interesting came of it but the electronics later became his bread and 

butter technique. The Cambridge Zoology lab was also full of brilliant people 

at that time. Adrian shared a lab with Brian, one of the 3 Shaffer brothers 

(Peter the playwright is another) who produced Granta (once bottled by 

Tally's). There were half-a-dozen Fellows of the Royal Society available to 

talk over tea, with another bunch of talent over the road in the 

Physiologicial lab, where Hodgkin's technician taught Adrian to make 

microelectrodes by hand alone, with a quick pull. Rushton personally 

persuaded him to learn the modern technique of intracellular recording in that 

1st year as a research student, stressing that this was the time for it. So 

it was a busy year although nothing much came of it all. Easter was spent at 

Naples, the first of many visits to the Stazione Zoologica, working on 

Dinophilus, Protodrilus and looking at everything available there. Harold 

Monro Fox was there with Eric Smith and they took a party on one memorable 

occasion to the local Neapolitan music hall. Lawrence Picken was there too, 

and they dined at Pozzuoli, discussing the ancient Greek settlements over 

dinner. Adrian went to Ischia and Casa Axel Munther on Capri, besides 

Paestum, Sorrento and Amalfi, again not for the first time. Eventually he 

learned Italian and stayed in Florence on every visit to Naples, wandering 

through the Uffizi, San Marco and Pizzi before the tourists had realized that 

the place had survived the war, and following the instructions in an old 1870 

Baedecker guide. He picked up old copies of Dante and learnt chunks of the 

Vita Nuova by heart in trains, on one occasion making a list of Dante's marine 

metaphors. By this time he read five European languages, and spent at least 

half his time at Naples searching· through the old literature in the library of 

the Stazione Zoologica. On his return from Brazil, Carl Pantin found that he 

had a new research student of independent tastes and considerable momentum, 

armed with a motor bike and electronic amplifying equipment (which Pantin 

never had). Very sensibly Pantin suggested Adrian have a look at 

coelenterates and at some old work published by G J Romanes in 1876. So a 

visit to Brancaster Staithe on the Norfold coast was organized and Martin 
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Canny came along as well to study Oscillatoria (a microalga which wriggles). 

They set up a temporary lab in the boatshed of the Ch~stney family and came 

back to Cambridge with four breffits of the common wh:Lte jellyfish Aurelia 

aurita, this is when the first discovery was made, that the living nerve net 

of Aurelia is visible under a low-power microscope with suitable 

illumination. There followed another year of perfect:Lng techniques and 

another visit to Naples to work on stimulation of medusae of many kinds. Then 

in the summer of 1952 Adrian took his equipment to Millport on the Clyde where 

jellyfish would be common all later spring and summer. For lack of funds he 

camped, washed and cooked in the lab and generally poked his nose into 

everything that was going on. There was Barnes, Miller, Marshall and Orr, and 

the old director; Victor Rothschild was working there on sea urchin sperm and 

even James Gray spent some time there that summer. 

At that time, all these trips were privately funded. A research student 

had to take himself off to Plymouth, Naples or Millport, and live as best he 

could on his grant of about Pound 350 per year. A student could live cheaply 

at a marine lab. He could boil one of the lobsters or get a fish from time to 

time, live and work in the lab, bath in the lab sink after hours, sometimes 

even sleep inside. It is a great pity that this kind of thing has become more 

regulated. That summer it proved possible to make bridges of jellyfish tissue 

so narrow that only one nerve fibre ran across them, and to record nerve 

impulses in the nerve net which controlled the movement of the bell. This was 

stuff worth publishing and the significance for the future was enormous. It 

was the first time that spikes had been recorded in a coelecterate nerve 

net. It led to the description of the two nerve nets of scyphozoan jellyfish 

(guessed by Bozler years before) and it later brought together Ted Bullock and 

Adrian Horridge, because Bullock had worked on jellyfish as well as on annelid 

giant fibres. Adrian wrote it up during late 1952 and presented a thesis for 

a prize fellowship at St John's College. He as elected along with Abdus 

Salaam in 1953. More work at Plymouth, Naples and Millport followed in the 

following year; this time he was assisted by a very attractive young lady. 

Audrey Lightburne was one of 4 sisters all of whom went to Girton. She 

was a warm-hearted red-headed third year student of English, daughter of Rev. 

Harcourt Lightburne, Vicar of Upchurch, Kent (obiit 1951). Audrey trained in 

Classics at Cheltenham College, was one of an active group of Girton girls, 

among them, Alice Kendon, Elizabeth Trowell (raised in Uganda) and Marianne 
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Friedenthal (European Jewish refugee). Exactly as in the mens' colleges, the 

mix was fascinating. Adrian had in fact been looking for a wife for some 

months, having adopted a practical scientific method. He had purchased two 

season tickets for the Arts Theatre, expressly as an incentive to himself to 

get on with it every week, and as a bait to any girl who took his fancy each 

week. He had got through a few weeks already without a durable result; in 

fact one hussy had refused to come a second time. With Audrey, the show that 

week was rather sexy, and she obviously enjoyed it - a good sign. 

In those years, a man was obliged to go into the Armed Forces before the 

age of 26 unless he could find a reserved occupation. Marlf"{ryor __ a,,t Cambridge 

had worked on the radar - transparent Balsa aeroplane - the oS?~ng the war 

in a group at Farnborough Royal Aircraft Establishment. Mark now recommended 

that Adrian take a job in that group under Jim Gordon (later Professor of 

Engineering, Reading, and author of "Why we don't fall through the floor"). 

So he duly turned up for duty there in 1953 and moved into digs in 

Aldershot. What an unfamiliar world. Unlike the rest of the Scientific Civil 

Service, the group seemed to have some sparkle. Adrian's job was to learn 

everything about making rockets, aeroplanes, and radar reflectors from fibre­

reinforced plastics, and then utlize his knowledge of biological structures to 

improve the fibre orientations and assembly of the reinforced plastic. The 

idea was to make synthetic lobster-claws into aeroplane fins, egg-shaped 

domes, or aeroplane structures with the fibre pattern of tree branches. Even 

the fibre-orientation in worm's cuticle was copied into the casings of 

rockets. It involved the laws of scale, the properties of rivets versus glue 

joints, problems of delamination of plastic wafers, moulding techniques, 

pressures in solid-fuel rockets, loadings on wings or wind loading on 

radomes. Jim Gordon had a belief that D 'Arey Thomspon in his "Growth and 

Form" was the prophet of the future engineers of new materials. He discussed 

growing plastic structures by pulling the fibres into line along the stresses 

and across the cracks (as in bone) and of making new fibres by crystal 

overgrowth. The results were spectacular but all secret at the time. Cory 

Phillips in Gordon's group was involved in the invention of the carbon 

fibre. Fiber-reinforced plastic turbine blades were first made by John 

Horlock (later FRS, Vice Chancelry, the Open University), a friend of Adrian's 

in St John's 

plastic with 

College at the 
w 

glass fibre ;,_as 

time. The idea of spiral winding thermosetting 

tested successfully in numerous firings of solid 
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fuel rockets. Adrian's best success was to invent the material for the heat­

resistant stron~ pipe which conducted the fast stream of hot gases from the 

centre of the solid cordite charge to the rocket venturi. His worst was the 

preservation of Cody's Tree by embedding it in polyester resin - a mistake 

because it became so heavy it would not support its own weight. Cody's tree 

was the pine tree to which Col. Cody moored his aeoplane by a spring balance 

when he tested the thrust of experimental propellers about 1950. The tree 

died standing and was rotting away by 1953. 

Every weekend was spent either in Cambridge or at the Lightburne home, 

which was then the sturdy stone vicarage in the centre of the beautiful 

village of Wytham just outside Oxford, on the road beyond the Trout Inn. 

Travel was first by motor bike and later partly in an old Ford Anglia that had 

been acquired for nothing. One day when hen Jim Gordon was the passenger, a 

spring broke near Gerrard's Cross and they had to roll up the rubber floor mat 

and insert it while the car was jacked up. After that the car would go around 

only in a left-hand direction. Later, the same car lost its floor to 

corrosion so it was useless on wet days, and eventually its cooling system 

became so useless that it had to run without water and was good for only a few 

miles. So much for being the son of a motor dealer and mechanic. 

Wytham Rectory became a second home for 1953 and 1954. Adrian and Audrey 
1.,J 

were married in /ytham church by Henry Hill (now Bishop of Kingston Ontario) 

and they lived for a few months in a dreadful little flatlet in Farnborough in 

a house that stank of cats. When they left Adrian nailed a kipper on the 

underside of the table and abandoned another on the top of wardrobe. In Sept 
h 

1954 they moved to a flat ( previously occupied by John Trehe/ue) on the top 

floor of the vicarage at Stow-cum-Quy from where they went brass-rubbing and 

duckshooting on the fens. Audrey taught English to foreigners at the Davis 

School in Station Road, while Adrian spent two glorous years as a Fellow of St 

Johns with no duties. Not much experimental work on ceolenterates could be 

done in Cambridge. They kept bees in Quyf both went 1to Naples at Easter and 

Adrian spent the summer at Guardaqa on the Red Sea coast of Egypt. He went 

with a grant of j100 from the Royal Society to study a giant polychaete of 

which a specimen collected by Hickson is in the Cambridge Museum - but never 

saw one, so instead he turned to corals, working on their excitability as if 

they were merely colonies of sea anemones connected by a nerve net. The paper 

introduced the idea that the colonial nerve net has statistical properties 
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depending on the proportion of open synapses, with the provision for further 

spread of excitation by opening of synapses with each successive impulse. 

This two-dimensional Queue theory problem was solved by an analogue model, 

which was a board of wood with 10,000 holes representing synapses in an 

endless roll-around-the-edges nerve net. Again Bullock in Los Angeles noticed 

this and put at least a couple of his students on the job of checking it with 
ew 

corals at Enffl"etok in the Caroline Is. One of them was Bob Josephson, later 

on the a Helix at Randa. 

While they were all at Naples in 1955, with Audrey, Carl Pantin announced 

that a job was available at St Andrews and that Adrian really should apply 

because there was a marine laboratory there. So a hurried application was 
li-J 

sent off and it/as so brief that the Professor of Zoology at St Andrews, Mick 

Callan) put it in the wastepaper basket at first; then fished it out for a 

second look because it came from Naples. At the interview in St Andrews 

Adrian asked about housing and was told that land and houses were in short 

supply. Adrian's suggestion that the dune lands (The Royal and Ancient Golf 

Course) by the railway station looked like prime building land was not greeted 

with enthusiasm. Instead it was suggested that the town needed a few English 

martyrs to mark the paving stones. 

They settled in the village of Boarhills on the road to Crail, four miles 

from St Andrews, where they lived for 9 years, with 1959 spent in the USA. 

There was everything to be done. The garden was productive but had to be dug; 

village life was hearty and hilarious at times, being almost feudal with the 

farm labourers living in tied cottages that belonged to the three farms. 

There was plenty of shooting for hares, ducks, pigeons and a few pheasants, 

good honest neighbours, village whist drives and dances. At the lab there 

were new lecture courses to be written, entirely new experimental practical 

classes to be designed and equipped. For this job, a farm labourer, Herbert, 

was employed as a technician, taught to make stimulators and amplifiers and 

within a year he had built enough equipment for a class of 30 to stimulate and 

record from nerves, all done with second-hand components bought in Soho. 

By 1957 Bullock had sent to Adrian the chapter on Coelenterates of a book 

which was planned to cove the nervous systems of all the invertebrates. 

Bullock wanted comments but Adrian tore the chapter to pieces and rewrote 

parts of it. Thereupon Bullock sent an invitation to him to join him as co­

author and spend some time in California. Professor Callan did not like the 

i . 
1:::::;::::•:::· 

: 
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idea at all, and insisted that Adrian give the lectures on comparative 

physiology in October 1958. So the family, by this time with 2 children, Mark 

and Alison, left for California for 15 months in June 1958 but Adrian had to 

fly back and give his lectures in the autumn. 

Adrian had opted to do the arthropod chapters in the new book, while 

Bullock did the molluscs. Again, this decision lightly taken at the time, had 

a decisive effect on subsequent research. Before 1959 Adrian had worked on 

ceolenterates, annelids and molluscs. After 1960, apart from moderizing the 

neurobiology of the ctenophores, which were a neglected group, he never looked 

outside crustacean and insect vision. Writing a comprehensive book of that 

scope generates endless insights into the literature, and the subsequent 10 

years to 1969 at the Gatty saw the fruition of that preparation and thought. 

California and book writing was a marvellous experience, skiing at Badger 

Pass, visits to Monterey, motoring up the west coas~ to Friday Harbor in the 
,....__ 

San Juan Islands on the Canadian b~rder, a visit to the desert, Marineland, 

and giant redwoods. New friends there were too, at Stanford, Berkeley and new 
·---

neigh fbou rs in Menlo Park, for example Gus Nossal was living in Menlo Park -that year. 

The sixties at the Gatty Marine lab was one of those golden periods where 

all things conspire towards the good. Three research students arrived, David 

Sandeman (now Professor at University of NSW), John Scholes (now at MRC Drury 

Lane) and R~j Chapman (now Professor of Physiology at Bristol) soon to be 

followed by five others including Male Burrows (now FRS, personal Professor in 

Cambridge University) and John Armson (now Principal of Edinburgh.Anglican 

Theological College). Also Sid Tamm turned up to work on cilia and found his 

future wife in St Andrews. Sid came to work on ctenophores but Adrian 

remembered a conversation of years before with Lawrence Picken who had 

described how a Hungarian had described the rotating stroke of the cilia of 

Opalina, a parasite in frog bladder. So they fixed some Opalina in hot osmic 

acid and went by train to Edinburgh to use a new instrument, the scanning 

electron microscope, returning with pictures that have been repeatedly 

republished. That was the beginning of Tamra's story of the endlessly rotating 

flagella in termite parasites. Also the ctenophore Beroe had yielded a 

macrocilium which gave away the clue that cilia actively beat by sliding of 

adjacent pairs of microtubules, before Peter Satir proved the same in normal 

cilia. Sid Tamm was still publishing on macrocilia of Beroe in 1986. The 
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cilia stories, including vibration sensitive sensory cilia of coelenterates, 

were fundamental, the ctenophores were pure fun, but the neural basis of their 

behaviour was revised for the whole group. The main work at the Gatty was on 

the crab eye with Sandeman on the optomotor response, with Burrows on the 

control of the eyecup muscles and Adrian on the modification of the eyestalk 

reflexes. Twelve papers on crab eye were published in 2 lots of 6, one lot 

being Adrian's own work on optokinetic memory - the ability of a crab to 

respond when it has to remember over a dark period the former position of the 

stimulating pattern. In 1966 he published 26 papers. Meanwhile at home there 

were 4 children in a new house that Adrian had designed for Scotland, with an 

outer wall of foamed cement, impermeable to cold. 

One of the students at the Gatty, John Scholes, after fooling around with 

g1earningzearthworms, started to work on locust eye, about which a stupid 

theory had just been published in PRS(B) in 1962. Adrian had seen 

microlectrode pullers in California and had them made in the Gatty workshop, 

which was newly built, staffed and equipped. He also designed a system for 

stimulating eyes from any angle, based on a second hand theodelite, again 

purchased in Soho, with a lamp in the place of the telescope. By chance 

Scholes noticed miniature potentials while recording intracellularly from 

locust primary visual cells. They were potentials caused by single photon 

captures. That was the start of the long effort on the compound eye, which 

later became the main topic at Canberra. 

The locusts had been sent for class experiments, and Adrian had also in 

1961 demonstrated the pitch discrimination of the locust ear by recording from 

the second-order cells, in the ventral cord. A new technician was appointed, 

a former postman who had been out of work for years and he was trained to rear 

locusts so well that it was said that he grew to look like one. 

The sixties were golden years at the Gatty. The first attraction was the 

self-galvanizing little community of scientists interested in working out 

animal mechanisms using a variety of strange invertebrates, in an attractive 

old building with running seawater, tanks of anemones, crabs, lobsters and 

octopus. It was not so much the quality of the science, it was the enthusiasm 

of the occupants that led to the varied output. Intense work was sometimes 

essential; really new ideas turned up from time to time; day to day contact 

was fun; the occupants enjoyed each others company for the most part and work 

was continual. The second secret was the appeal of a wide range of strange 
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behaviour patterns controlled by relatively simple nervous systems which 

almost offered themselves to be discovered. 

In 1967 the Department of Biology at Yale found themselves in difficulty 

with no-one to give the course in comparative nervous sytems, and urgently 

invited Adrian as a member of their Faculty for six months for a lump sum of 

$10,000. Because of responsibilities at home and at the Catty, he commuted 

between Newhaven and Scotland every few weeks, to the astonishment of the 

frugal locals at St Andrews, and while at Yale he wrote the draft of a book 

"Interneurons" that was largely the content of the Course. That book was an 

expression of many topics not included in the large tome with Bullock, and 

many disturbing new ideas about the fundamental difficulites of solving the 

basic problem of how the brain works. The theme reappears in the article in 

BIOSCIENCE ¥ 1977 "Mechanistic Teleology and Explanation in 

Neuroethology'. The book also revealed the uncertain state of knowledge on 

the mechanisms of various compound eyes, later to be followed up in detail/. 

In 1968 an invitation brought the whole family to Wood's Hole Marine 

Biological Laboratory on an Ely Lilley Fellowship, along with Steve Shaw and 

his wife. There was a mysterious visit from Professor Dennis Carr from 

Canberra, and a telegram asking Adrian to visit Canberra, so he flew to 

Australia from Wood's Hole to see what ANU had to offer. It was not 

unexpected, because Professor David Catcheside, FRS, formerly at Cambridge, 

and in 1968 the Director of the newly founded Research School of Biological 

Sciences, had made a visit to St Andrews to inspect the Catty and meet 

everyone there with the possibility of an offer. The visit to Canberra was 

made the occasion of a formal interview, which led to an offer of the 

foundation chair of Behavioural Biology. Adrian took the opportunity to visit 

Hobart, Melbourne (where he stayed with Geoff Burnstock) and he looked over 

the Walter and Eliza Hall Institute, then visited Cronulla, Brisbane, 

Townsville, Lae in PNG, Honiara in the Solomon Is, and the University of Suva 

in Fiji. That journey, backed by the promises from Canberra, laid the 

foundations for a new life, not only for him and his family, but for dozens 

who would join him in Canberra in the ensuing years. The keynote of all that 

was new opportunity - the Vita Nuova. In Townsville, Professor Burdon-Jones 

discussed a proposal for a new marine laboratory, which in 1968 was being 

prepared for submission. That proposal was picked out for political reasons 

(there was a bye-election), and it became the Australian Institute of Marine 
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Science, hut later everyone thought it stupid to place it so far from the 

town. Back home in Scotland, the Council of the Marine Biological Laboratory 

at Millport, of which Adrian was a member for 10 years had just succeeded in 

moving their lab from the island of Millport to the mainland near Oban to 

overcome isolation. In the event, even Oban was to prove rather isolated. 

Back at Wood's Hole the family were told about the offer. Audrey was 

taken with the idea of Australia but insisted that it be in writing. Back at 

St Andrews no-one knew of the turn of events, but there was talk of creating a 

Professorship for the Director of the Gatty Marine Laboratory. In the event 

St Andrews were too slow and the effort moved to Australia. David Sandeman 

was enlisted on the staff of the new department at Canberra, Ian Meinertzhagen 

was sent out to Canberra at Easter 1969 and Bob Jackson was appointed there as 

Technical Officer for the new department. Altogether 19 people including 

wives and children left England for new lives in Australia, three of them 

Butler, Ioannides and Shelton, in the midst of their Ph.D. A post-doctoral 

Ben Walcott now (Professor of Stoneyorooke, NY, USA) came and married an 

Australian girl to take back to America. David Young came from Cardiff and 

Eldon Ball from Stanford. There was a surprisingly rapid transition because 

they came as a substantial trained group; everyone knew how to set up 

quickly. There were funds for all the equipment really needed, there was a 

pioneer spirit, a feeling of mission to the southern hemisphere. 

On the home front, life had no frustrations, the three girls went to 

school in Canberra. Mark won a scholarship to Geelong Grammar, took himself 

off there, spent his holidays bushwalking, and virtually left the family 

circle. He was later at ANU at the age of 16, was a student activist in the 

Whitlam era, and finally went to Cambridge as an undergraduate again. There 

he was unhappy, but after graduation he set up a successful printing 

cooperative The Fly Press in Brixton, London, where he worked for 2 years 

before returning to Australia. Alison graduated from ANU in Chinese and 

Geography; Naomi eventually transferred to Melbourne to finish a degree in 

Fine Arts; Rebecca became a medical student in Melbourne then transferred to 

Arts. By 1985, 3 children (not Alison) were living in central Melbourne and 

Mark had bought a house there. The family house in National Circuit, with its 

beautiful garden, rooms to sleep 7 and huge homely sitting room, was no longer 

fully used. It had seen swings and guinea pigs, fruit trees planted, boats 

and bicycles, kilograms of peaches, berries, persimmons and nectarines, 
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parties for social workers, prtrties for neurobiologists, endless writing done 

there, but it was not a home for adult children because they had no privacy 

except in small rooms. So in 1986 it was decided to move to 76 Mueller 

Street, Yarralumla, by Weston Park, by Lake Burley Griffin. 

Let me go back now to the early ?O's. The topic for research was the 

compound eye for Adrian and his students, a variety of insect neurobiology 

topic including insect hearing for Ball and Young, insect flight for Tyrer, 

Altman and for Malcomb Burrows when he visited. In 1973 a new building was 

completed for the whole of RSBS, and new topics were initiated. Meinertzhagen 

working on compound eye development was joined by Mike Bate and Paul 

Whitington on insect CNS development. The post-doctoral fellows were selected 

on promise and brilliance, not so much by topic. In fact, those selected for 

their topic were usually relative failures. A new biochemistry lab was 

started by Jeff Denburg, working on specific proteins of insect neurons and 

muscles. Those were early days for gel electrophoresis of single cells, and 

Geff showed that individual muscles of insects have specifically different 

membrane proteins, 

At the time Adrian was mainly rearing his family and looking at eye 

structure in as many arthropods as he could get hold of, beetles, moths, 

mayflies, flies, dragonflies, in fact everything that came to hand, or which 

could be caught on local expeditions, It was a way to combine collecting with 

exploration of a new country. One of his regrets was that none of his 

children picked up his enthusiasm for natural history. 

In 1972 Allan Snyder arrived from Yale to join the department of Applied 
/,__ 

Mais in RSPhysS. Allan was keen on vision even in those days, although he had 

not then done his best work in fibre optics. One of his reasons for coming to 

Canberra was the existence of two vision groups there, Bishop and Levick in 

the JCSMR and Horridge in RSBS. Soon the work on the insect eye became more 

mathematical, first with reference to the light-guide action of the rhabdoms, 

then (after 1976) in the study of the eye as an array of sampling stations. 

Although much of this early work later had to be corr,?cted in detail, the 

whole subject of the compound eye was revolutionized by the Canberra group. 

The factors in this upgrading of the subject were optics, electronmicroscopy 

and electrophysiology. Adrian insisted that every student and his own post­

docs, should record intracellularly. The appropriate stimulating equipment 

was passed down from generation to generation of students. The rule was to do 
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an experiment every day. Group after group of insects (and some spiders) were 

tackled; the structure was slowly worked out, pigment movements were followed 

and the function of the retina analysed in group after group. Randoff Menzel 

(now Professor in Berlin) learnt intracellular recording on bee eyes in 

Canberra where he managed to record from the 9th cell and also from lamina 

ganglion cells. Laughlin began on retinula cells of the bee and dragonfly 

then moved to the lamina. 

By 1973 the department could run itself and Adrian spent the year in 

Oxford working with Malcomb Burrows, his ex-student, and relaxed as a Fellow 

of Balliol. The children went to school in Oxford and the family rented John 

Pringle's house. It was that/ year in Oxford which showed that Australia had 

more to offer to all the family than England. There would be no sudden 

return. 

In 1975 another event changed the course of work, lives, and eventually 

of Adrian's whole outlook, Professor Jim Case of U.C. Santa Barbara, invited 

Adrian to join him in leading an expedition to the Randa Sea, Indonesia with 

the US Research ship, a Helix. This famous ship had taken groups of 

scientists, with their equipment, to many odd corners of the world. Eldon 

Ball and Jim Case had been on the north coast of Papua in the a Helix the 

previous year. Adrian extracted $20,000 from the Department of Science to 7 
In 1976 the a Helix picked up equipment, with Ball andt<'.._ • help towards costs. 

in Cairns. Adrian, Martin Wilson, Peter Simmons, and found their way to 

Ambon in the Moluccas to join the ship and set up a base camp in the house of 

Des Alewi on Banda Neira. There they worked for 2 months, explored, scuba 

dived on the beautiful unspoilt coral reefs 1learnt Indonesian and there Adrian 

made eye maps and discovered the diversity of arthropod foveas. It was an 

approach that led Allan Sndyer into the analysis of eyes as sampling arrays, 

for which Allan needed a survey of interommatidial angles and of field 

sizes. It all finally emerged in 1978 - Adrian's paper in Phil Trans on the 

axes in apposition compound eyes, and the paper by Snyder, Laughlin and 

Stavenga on the information transmission in compound eyes in relation to 

photon noise. At that time, also, two students, Hardy and Lillywhite were 

recording from flies and locusts to provide data on fields and photon capture 

efficiency. It looked as if all the exciting work was done on the apposition 

eye retina and it was time to turn elsewhere. 
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On the a Helix expedition, Adrian had walked one day into a boatyard in a 

village of atap-houses at the west end of Banda Neira. The boats were sturdy 

single or 2-masted sloops, which looked superfically like English herring 

boats of 1880 but were built of hand-carved hardwood planks held together by 

dowels hidden within the plank-edges. Here was a new subject for 

investigation. Where did the tradition come from? What were the design 

principles on which these boats were built? What is the story of eastern 

boatbuilding? Every detail was photographed; the name for every part was 

written down; the lives of the builders, the owners, the sailors, were written 

into notes. On his return to Australia, Adrian tried to find some literature 

on the subject but almost a blank ensued. He wrote to the main museums in 

Holland and arranged to call there in the following year. He photographed 

most of the models in the Dutch museums - now neglected along with other Dutch 

interest in Indonesia. In 1977, on the way to visit Cambridge as a Fellow of 

Churchill College, he stopped off in Indonesia)found Philippe PEttiniand 

building a boat in Bali, then went to the boatbuilding homeland of the Bugis 

in South Sulawesi. At Tana Beru, Ara, Makassar and Bulukumba he found a 

different boatbuilding tradition, recorded it, talked long with the master 

boatbuilders and decided to write on the subject. Much of the writing of the 

first three monographs published by the Maritime Museum at Greenwich (Nos. 38, 

39, and 40) was done in Cambridge as a fellow of Churchill during 1978. 

In 1978 Adrian was invited by the Lembaga Oceanologi at Indonesia to 

participate in a survey hy ship around the islands of Aru, Kei, Banda and 

Ambon, based on the Marine laboratory of the University of Pattimura at 

Amhon. Not much marine science was done, especially after the dredge was lost 

off the Aru Islands, but the great discovery was the lashed-lug construction 

of the prahu belang on Aru - virtually a Bronze Age boat. 

Back home, totally by chance, Professor Scott, an American working on the 

traditional culturj{ of Luzon, happened to be in Canberra to consult MSs 

material in the National Library. Some chance introduction brought him to 

consult Adrian on how to make sense of an old Spanish MS on native 

boatbuilding in the Philippines by Fr Alcina (1685). That led to Adrian's 

full translation which formed the basis of Monograph 54 of the N.M.M. 

Greenwich. Fortunately that was not published before a visit in 1980 to the 

whaling village of Lamalerap on Lomblem had revealed another living example of 

the lashed-lug boat. On this remote island of animistic cultures facing the 
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