

[image: image]



Of Seas and Ships and Scientists






‘The time has come,’ the Walrus said,


‘To talk of many things:


Of shoes—and ships—and sealing-wax—


Of cabbages—and kings —


And why the sea is boiling hot—


And whether pigs have wings.’


Lewis Carroll


‘The Walrus and the Carpenter’


from Through the Looking-Glass









[image: image]



The Lutt erworth Press

P.O. Box 60

Cambridge

CB1 2NT

www.lutterworth.com

publishing@lutterworth.com

ISBN: 978 0 7188 9230 2

EPUB ISBN: 978 0 7188 9702 4

EPDF ISBN: 978 0 7188 9703 1

British Library Cataloguing in Publication Data

A catalogue record is available from the British Library

Copyright © Anthony Laughton, W. John Gould, M.J. Tucker, and H.S.J. Roe, 2010

First published in 2010

Unless indicated otherwise, all figures used in this book are the personal property of the authors and their former colleagues or are from the archives of the National Oceanography Centre, Southampton.

All rights reserved. No part of this edition may be reproduced, stored in a retrieval system, or transmitted in any other form or by any other means, electronic mechanical, photocopying, recording or otherwise, without prior permission in writing from the Publisher (permissions@lutterworth.com).





Contents


Preface and acknowledgements


Introduction


Margaret Deacon


The Historical Context


1. Marine science in the UK before World War II


Margaret Deacon


2. Steps toward the founding of NIO


Margaret Deacon


3. The founding director, Sir George Deacon


Anthony Laughton and Margaret Deacon


4. Group W at the Admiralty Research Laboratory Personal reminiscences by some of its members


Compiled by Michael Longuet-Higgins


Life in the Oceans


5. Ocean ecology


Peter Foxton and Martin Angel


6. Whales and whaling


Howard Roe


The Discovery of a Turbulent Ocean


7. Ocean currents – entering the modern age


Jim Crease


8. Exploring ocean variability


John Gould


9. Internal waves and all that


Steve Thorpe


10. Seawater – its physical and chemical properties


Fred Culkin




The Visible Surface of the Ocean


11. Wave research at Wormley


Michael Longuet-Higgins


12. Waves, surges and tides


David Cartwright


13. Applied wave research


‘Tom’ Tucker


The Earth Beneath the Sea


14. Side-scan sonar – a tool for seafloor geology


Arthur Stride


15. The rocks below the deep ocean


Anthony Laughton


Support for the Scientific Vision


16. Engineering and applied physics


‘Tom’ Tucker and Brian McCartney


17. Research ships


Anthony Laughton


18. The library – a key research tool


Pauline Simpson


19. The ‘backroom boys’


Anthony Laughton


Beyond 1973


20. The legacy


Anthony Laughton and Howard Roe


Annex 1 Cruises of RRS Discovery II


Annex 2 Cruises of RRS Discovery


Annex 3 Acronyms and abbreviations


Annex 4 Author biographies


References


Index










[image: image]




Dedicated to the memory of the NIO’s founding Director


George Deacon






Preface and acknowledgments


In the late stages of World War II the British Admiralty brought together a small group of scientists under the leadership of an exceptional man, Dr G.E.R. Deacon. Their task was to learn enough about sea waves to make predictions of conditions for amphibious landings. Later, Deacon’s Group W (for waves) amalgamated with the Discovery Investigations, a whale and Southern Ocean research organization, to form the United Kingdom’s first national institute of oceanography with a brief to study all aspects of ocean science. Under Deacon’s direction in a remarkably short time the National Institute of Oceanography (NIO) became a world-leading establishment that developed and exploited methods to observe the oceans. In the post-war years, NIO’s scientists dramatically improved the understanding of wind-generated waves, tides, deep-ocean currents, the movement of sediments on the continental shelf, the deep ocean floor, the evolution of ocean basins through continental movement and the ocean ecosystem.


The advances made in the NIO era underpin our 21st-century global perspective of the oceans as a critical part of the earth system; the interplay of land, sea, atmosphere and socioeconomics that shapes our world in areas as diverse as climate and weather, water, health, energy and geological resources, disasters, ecosystems, food, biodiversity, and security.


The ocean is a hostile environment that even today presents enormous technical and intellectual challenges. NIO’s scientists and engineers, though working with limited resources and, by today’s standards, primitive equipment addressed and overcame many of those challenges with ingenuity and perseverance.


Dr John Gould, one of a later generation of scientists at the Institute, became convinced that it was important to document this crucial period in the UK’s long history of ocean science. The challenge was taken up by John’s colleagues who had worked at NIO and the process of preparing this book started with a meeting at the National Oceanography Centre, Southampton (NOCS) in October 2006. The project has been coordinated by Sir Anthony Laughton (Director of the Institute of Oceanographic Sciences, the successor to NIO, from 1978 to 1988) and guided by a small editorial team.


We, the editors, have been helped by many individuals; notably the authors who have freely given their time, dug into their papers, revived their memories and contributed chapters. Regrettably, valuable contributions by Dr Peter Herring, Brian Hinde and John Moorey had to be omitted because of space limitations, but the spirit of their recollections has been incorporated in various chapters.


Many others have assisted in the book’s production. We are especially indebted to our colleagues Profs. Norman Hamilton and Gwyn Griffiths, and to Martin Harman, a non-oceanographic scientist, for reviewing an early manuscript of the book. Dr Tony Rice, a former member of NIO, gave his advice as an early editor before he was seduced by the joys of lecturing on cruise ships. The staff of the National Oceanographic Library at NOCS, in particular Jane Stevenson and Adrian Burkett, have been extremely helpful in providing access to the archives and identifying and digitising images from the photographic archive. Dr Rory Howlett, Media and Communications Officer of NOCS, gave valuable help by reading the manuscript, advising on style, on procedures for publication and on indexing. We thank the Media Relations Group of the Woods Hole Oceanographic Institution (WHOI) for permission to reproduce images held in the WHOI archives. The Challenger Society for Marine Science kindly permitted the use of Jack Darbyshire’s contribution in Chapter 4.


Most of the work of integrating the individual contributions and preparing material for submission to the publishers has been done at home by John Gould who thanks his wife, Hilary, for her support throughout the project and especially for her forbearance during the summer of 2009. John also had the inspiration to choose the title for this book from his knowledge of the poem ‘The Walrus and the Carpenter’ written in 1872, the same year as the start of the global voyage of HMS Challenger. Finally we are grateful to Prof. Ed Hill, the Director of NOCS, for providing meeting rooms and for assisting financially with travel and publication costs.


Our hope is that this book will interest, educate and inspire its readers and most importantly that it will help to make new generations of ocean scientists aware of the roles played by their predecessors in revealing the oceans’ secrets.


Anthony Laughton


John Gould


‘Tom’ Tucker


Howard Roe


September 2009






Introduction


Margaret Deacon


In southwest Surrey, thirty-five miles from London and twenty-five from the south coast, the Greensand hills rise up to give a view from their modest crests to the Hog’s Back in the north and southwards over the seemingly tree-filled depths of the Weald to the more distant chalk hills of the South Downs. Their leafy lanes even today preserve a feeling of remoteness and it is now all but forgotten, except by the survivors, families and friends of those who worked there, that for over 40 years this quintessentially rural English location was the home of a major British scientific institution. Today it appears a somewhat unlikely spot for a research laboratory; even more so for a National Institute of Oceanography (NIO).


Though in continental terms a mere stone’s throw from the sea, by British reckoning the 30-odd miles separating the scientists from the element they were studying was indeed a considerable distance. But the Institute, in its choice of location as well as other aspects, arose from initiatives begun during the latter phases of the Second World War, and in its final form it represented a compromise between the aspirations of the different groups of scientists and administrators involved in its creation, and practical considerations. It was largely the latter that led to the choice of an ex-Admiralty building at Witley as the home of NIO. The arrangement worked sufficiently well for research to continue on the site from 1953 until 1995 when the laboratory, by now expanded and renamed the Institute of Oceanographic Sciences Deacon Laboratory, moved to a new purpose-built waterside facility, the Southampton Oceanography Centre (now the National Oceanography Centre, Southampton).


This book tells the story of NIO from its origins until the considerable expansion and first change of name took place in 1973. It begins by showing why there was perceived to be an urgent need in the United Kingdom for an institution of this kind, so much so that proposals were put forward in the early 1940s, while the nation was still at war. To expedite matters, as negotiations between government bodies dragged on, the Admiralty set up its own oceanographic research group (named Group W for waves) in 1944. Group W had already proved its worth by the time the Institute came into being in 1949. This revival of British marine science, especially physical oceanography which had been almost totally neglected in this country during the first half of the century, quickly led to the Institute assuming an active and prominent role on the world stage. It was a time when oceanography was expanding globally as its significance in both war and peace became more widely recognised, while at the same time new ideas and new technologies were opening up exciting opportunities in the exploration and understanding of the oceans. International co-operation in the planning and carrying out of new projects was also becoming increasingly significant and the Institute became the focus for British participation in many such programmes. The contributions of individual scientists, and that of their leader for much of this time, George Deacon, were recognised at home by a cluster of elections to Fellowship of the Royal Society, the UK’s highest scientific honour, and by equivalent awards overseas.


Though it throws light on the complex web of political and scientific influences that shaped the development of oceanography during the second half of the 20th century, the book does not attempt to provide a comprehensive account of wider issues. Its purpose is to give a first-hand account of the laboratory itself, and of the individuals who worked there and their scientific contributions, while this is still possible. It has been written almost entirely by surviving former scientific personnel of Group W and NIO who were therefore directly involved in the events related here. Until now NIO’s story has been accessible only through the medium of official reports and scientific papers, material that may faithfully record a sequence of events but does not always explain it.


This is a story that deserves to be better known, of a young institution quickly making its mark on a rapidly developing area of scientific enquiry, and helping to lay the foundation for important work still continuing today. Some introductory chapters are also included to explain why, given that British scientists of previous generations had been much involved with the nascent science of the sea, there was not already an institution of this kind here, similar to those already existing in some other countries. These also show how the idea of an institute of physical oceanography, as originally projected, came to be modified during the discussions leading to its formation, so that the National Institute of Oceanography that came into being on 1 April 1949 was a more inclusive organisation in which all major branches of oceanography were represented. As such, it inherited both ships and personnel from the Discovery Committee which had been responsible for a major government-sponsored programme of scientific investigation of the Southern Ocean and whales and whaling in the 1920s and 1930s.






The Historical Context


Britain has a long and illustrious history of scientific ocean exploration, most notably marked by HMS Challenger’s global circumnavigation in the 1870s: and yet in the early part of the 20th-century Britain lagged behind the US and many European countries in this field of science. It was the growing realisation of this unfortunate state of affairs, and its consequences for science and the navy in both peace and war, that led to the foundation of a new oceanographic institute being regarded as an increasingly urgent imperative in many quarters. Supporters of the idea believed that this was the best way of remedying the neglect of marine science in Britain during previous decades. Margaret Deacon, daughter of Sir George Deacon and a scientific historian, describes the background to the formation of NIO. Sir George was its first director after leading Group W at the Admiralty Research Laboratory, set up to study ocean waves and how they might influence amphibious landings. Five of this small and diverse group of then-young scientists give their personal memories of what they did.
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Marine science in the UK before World War II


Margaret Deacon


In the second half of the 17th century Britain enjoyed a great flowering of talent as part of the movement generally known as the Scientific Revolution. Robert Boyle, Robert Hooke, Sir Isaac Newton and Edmond Halley are well-known names from the circle of natural philosophers who joined together in the early 1660s in the Royal Society of London.1 Among their numerous achievements in many fields it was often overlooked in subsequent generations that all four, and others besides, had been interested in the scientific study of the sea, a reflection of the growing importance of maritime affairs in national life at the time. Currents and tides, depths and water properties, and the instrumentation required to study them were actively investigated, the latter especially by Robert Hooke. Though the difficulty of scientific investigation at sea was perhaps the most enduring lesson from this early work, Halley charted geomagnetism in the South Atlantic and Newton correctly explained the semi-diurnal tide, so accounting for the springs/neaps cycle, whilst Hooke’s designs inspired later apparatus.


With such an illustrious pedigree it seems surprising that during the early 20th century oceanography should have been neglected in Britain, at a time when important developments were occurring elsewhere. During the intervening centuries Britain had a significant share in the development of marine science in the era of scientific voyages of exploration that followed Captain James Cook’s accurate charting of Canadian waters and his pioneering circumnavigation of Antarctica. By the early 19th century these voyages were increasingly well equipped to study the sea, as well as other aspects of geophysics such as meteorology and terrestrial magnetism.


At home, the data brought back by these and other travellers were collected and analysed by figures like the British geographer and former East India Company surveyor, James Rennell. He spent over 50 years accumulating information on the nature and distribution of ocean currents. Only part of his work was ever published, a volume of charts of the currents of the Atlantic Ocean and an accompanying memoir that appeared posthumously in 1832. He showed that the pattern of surface currents generally followed that of the prevailing winds and it was the force of these winds on the sea that provided the motive power for the current system. This was in contrast to the views of the German geographer Alexander von Humboldt, who believed that surface currents such as the Gulf Stream were part of a more general system of ocean circulation caused by differences in the density of seawater, a theory widely favoured by European scientists. An element of divergence was already beginning to appear between how such questions were viewed in Britain and on the continent of Europe. British pre-eminence as a naval power and in industrial technology during the mid 19th century would enable her scientists to take the lead in the exploration of the oceans for a while but by the early 1900s the initiative had passed to rapidly developing nations on both sides of the Atlantic.


In the United States Humboldt’s ideas attracted more interest, gaining wider currency through the writings of Matthew Fontaine Maury. He had already become famous in maritime and business circles for publishing wind and current charts, based on information drawn from logbooks housed in the United States Navy’s Depot of Charts and Instruments, of which he was then superintendent. However perhaps the most significant contribution Maury made to the emergent science of the sea was in helping to resolve the vexed question of how to measure reliably the depth of the ocean, which became crucial in the enterprise of laying telegraph cables on the seabed.


On the back of the growing use of steam power at sea, as well as other facets of high-Victorian technology, new methods of investigating the deep sea now began to be rapidly developed. While civil war in the United States temporarily held back developments there, British scientists and their European counterparts took up the scientific study of the deep sea, as cable laying operations in the Mediterranean Sea and the North Atlantic, and soon further afield, opened new lines of enquiry and paved the way for a new era of oceanic investigation.


Among the many interesting discoveries that followed from these developments, the one that caused most surprise in scientific circles was the evidence for the existence of life in the depths of the sea. The first half of the 19th century had been a golden age of discovery for biologists studying the marine life of coasts and shallow seas and the surface layers of the oceans. However it was almost universally accepted that the immense pressure, let alone the cold, darkness and lack of an obvious food supply, would make life impossible at greater depths. When signs of microscopic organisms were found in deep-sea sediment samples most observers concluded that they had lived in the surface layers and that their remains had sunk to the bottom after death. However a few individuals refused to accept this conclusion, pointing to a number of observations that appeared to contradict it. Their case was strengthened when a length of cable in the Mediterranean was lifted for repair after a few years and sessile organisms were found growing on it, although many zoologists were reluctant to abandon an idea that seemed so self-evidently true.


But the Scottish biologist and academic Charles Wyville Thomson was one man open to change. In 1867 he travelled to Norway to examine specimens dredged from 400 fathoms. Inspired by these, together with William Carpenter, a member of the Council of the Royal Society, he initiated expeditions in a venerable naval ship, HMS Lightning, and later in HMS Porcupine, around the British Isles, finding at even greater depths a rich and varied fauna influenced by variations in sea temperatures. This led Carpenter to ponder the effect of density differences in the sea and to propose the existence of a vast oceanic circulation of water masses heated in equatorial regions and cooled near the poles; a novel idea to British scientists. He conceived the idea of a voyage of circumnavigation to explore the world’s oceans and persuaded the government to finance it.


It was, however, Thomson, not Carpenter, who headed the scientific team on board HMS Challenger, sailing in 1872 on a round-the-world voyage of marine exploration, and the scientific emphasis shifted back towards deep-sea biology. After the expedition’s return the impressive zoological collections were distributed to internationally respected experts on the various groups and their findings published in the fifty-volume Challenger Report. This immense task was not completed until 1895 by which time Thomson was dead and his place as editor had been filled by a Challenger colleague, the Canadian-born Sir John Murray, who worked on marine sediments. Neither man had a direct interest in the physical results, and the deep-sea temperatures and other data were only cursorily reported. It was some 20 years before this information was examined more critically by German scientists who included it among data they used to plot the deep circulation of the Atlantic, producing a picture far more sophisticated than the earlier hemispheric model adopted by Carpenter. In its time the Challenger Expedition was an outstanding success, both scientifically and in the realm of international public relations, but the focus for new development soon shifted elsewhere.


During the 1870s and ‘80s, in nations where fisheries were economically important, scientists drew attention to the possible effects of weather and sea conditions on food fishes and their distribution. Swedish work on the herring industry led to the creation of the International Council for the Exploration of the Sea (ICES) in 19022 to undertake joint investigations of the physics, chemistry and biology of the North Atlantic. At about the same time observations made on Arctic expeditions and, in particular Nansen’s epic voyage in the Fram (soon to be supplemented by data collected on Antarctic expeditions in the early 1900s) led to the development of a dynamical approach to the study of ocean circulation.


Meanwhile in Germany, studies of ocean circulation of a more traditional, qualitative, nature were in progress at the Deutsche Seewarte in Hamburg and the Institut für Meereskunde3 in Berlin, developing new ways of understanding how cold deep water of Antarctic origin found its way into the Atlantic Ocean. The German researches and the results of the Meteor Expedition of 1925-28 were incorporated into Albert Defant’s 1929 textbook, Dynamische Ozeanographie, which introduced the dynamical method to a new generation of oceanographers: one of these was George Deacon, later to become the first director of NIO.


The first institutions for marine research were zoological laboratories, or marine stations, that appeared on both sides of the Atlantic from the mid 19th century onwards. Many began as small seasonal foundations by individuals and scientific societies and typically remained attached to university departments, providing research facilities for professors and their students, and often for visiting biologists. Some, however, such as the Stazione Zoologica at Naples (founded by the German zoologist Anton Dohrn in 1872) and the Marine Biological Laboratory at Woods Hole (1888) became important centres not just for the study of life in the sea but also for many wider aspects of biological research, for which marine organisms proved well suited.


By the early 1900s however it was beginning to be appreciated that to advance the study of oceanography it would be necessary to develop institutions in which the different disciplines were better represented. Some European initiatives have already been mentioned above but there was also growing awareness of this need among scientists in the United States.4 On the west coast this was addressed by adapting an existing foundation. Following the retirement in 1923 of its founder W.E. Ritter, the Scripps Marine Biological Station at La Jolla, an arm of the University of California, was assisted by the Carnegie Institution to become, in 1925, the Scripps Institution of Oceanography, and in 1936, a leading Norwegian oceanographer of the Bergen School, Harald Sverdrup, was recruited as director. On the east coast, a new foundation, the Woods Hole Oceanographic Institution was established in 1930 adjacent to the Marine Biological Laboratory, through the agency of the National Academy of Sciences. Lack of resources restricted activity prior to the USA’s engagement in the Second World War but some important developments were made. Furthermore, The Oceans, by Sverdrup, Johnson and Fleming, published in 1942, provided an account in English of the then-state of oceanography and proved influential as a blueprint for the subject’s development after the war.


By 1939 oceanographic institutes had also been established in Russia, Norway, Sweden and Japan, but not in the United Kingdom. Britain was active in some areas of marine science, but the nation that sent out the Challenger Expedition seemed largely to have lost interest in oceanic research, especially physical oceanography, in the first part of the 20th century. Was this due to lack of interest or to lack of opportunity? It was undoubtedly true in the early 1900s that the general public in Britain were more willing to support polar adventures with a veneer of scientific respectability rather than more prosaic field research programmes. Until well after the Second World War oceanography scarcely impinged on the public consciousness, to an extent that is almost inconceivable today. It may not have helped that those anxious to promote this field of research were mainly geographers and biologists, rather than mathematicians and physicists who would have found the new developments in dynamical oceanography more accessible. As a result only a few specialised groups and individuals preserved the vision of a wider approach to marine research.


The main problem was money. The Challenger Expedition had public support at the time it was sent out but this dwindled during its long absence and turned to active hostility, even among some scientists, as the production of the report, largely at public expense, dragged on. Though the UK had scientific patrons, they were not on the scale of the big North American foundations or of individuals such as Alexander Agassiz in the USA or Prince Albert I of Monaco in Europe. John Murray eventually became a rich man through the extraction of phosphates from Christmas Island and left money to support marine research, but his Scottish Marine Station of 1884, the only 19th-century British foundation carrying out broadly based marine research, had long since failed because he could attract neither private nor public funds to keep it going.5 Similar problems were encountered by other marine stations elsewhere in the UK about this time, and their existence was often precarious.


However a lifeline was occasionally available through government grants to investigate fishery questions. In the late 19th century the prevailing view was that the state should not fund basic scientific research, but that in matters of public interest it could be justified. Problems being experienced by British fishermen, facing declining catches in some species and anxious about possible effects of trawling and pollution, led to grants being made available for studies of fish biology. Some of this was handled by government departments in Scotland, Ireland (pre-independence) and England but private organisations also benefitted. Most successful in this respect was W.A. Herdman, professor of zoology at Liverpool University from 1881 who ran the marine station at Port Erin in the Isle of Man, as well as a laboratory at Liverpool. In 1920 he also established and briefly held a chair of oceanography there, intended for fisheries research.


From the 1920s onwards, a somewhat more liberal approach assisted the struggling independent marine laboratories. Among those that benefitted were the Plymouth Laboratory of the Marine Biological Association of the United Kingdom and the Scottish Marine Biological Association’s station at Millport on the Firth of Clyde. Grants from the Development Commission enabled extra staff to be taken on in these two institutions and made possible important interdisciplinary work on productivity in the sea, with chemists assisting the biologists.6 Between the wars government-run fisheries laboratories in England and Scotland also employed physical oceanographers or hydrographers as they were then termed. The feeling grew however that by making physical oceanography subservient to the biological aims of these bodies, not only was the discipline itself being held back, but also its potential input to other aspects of marine science. By the onset of the Second World War it was generally agreed by those involved in marine research in the United Kingdom that its progress here had been badly distorted by the overemphasis by government agencies on applied fisheries research.


However there were signs that attitudes were changing. This was partly due to the activities of the Challenger Society for the Promotion of the Study of Oceanography, founded in 1903 by a group of British marine scientists headed by G. Herbert Fowler,7 a zoologist working at University College, London. Though its membership consisted mainly of marine biologists, the society welcomed anyone interested in the science of the sea. They compiled a manual, Science of the Sea, which appeared in 1912, to help the private yachting community to make observations. In the short term such hopes were dashed by the outbreak of war two years later, but the book had some influence on thinking about marine science in the post-war period. Most notably it was read by H.G. Maurice, a young civil servant, who, as Assistant Secretary at the Board (later Ministry) of Agriculture and Fisheries from 1912 to 1948, was himself an influential figure in marine science during this period. He paid tribute to the book’s role in helping him develop a broader understanding of the aims and needs of marine research.


During the First World War Fowler, who had retired from academe, worked as a volunteer for the Admiralty compiling charts for use by submarines. The Navy was already developing acoustic submarine detection and it was soon evident that the operation of devices was affected, among other things, by variations in the velocity of sound in the water, a function of its salinity and temperature. Fowler represented to his superior, the Hydrographer of the Navy, that naval vessels after the war should make routine observations of this kind and an oceanographic branch might be set up in the Hydrographic Department to collect and process the data. The Hydrographer of the time was not enthusiastic about this idea, but others took Fowler’s suggestions more seriously, even including adapting a submarine to make oceanographic observations. This proposal, ahead of its time, ended in an onboard mutiny and was abandoned, but again there were positive results. To develop the necessary apparatus for the trials Fowler had recruited D.J. Matthews who had worked at Plymouth before the war. This time, when the project ended prematurely, the Admiralty’s Director of Research, F.E. Smith, kept Matthews on in the Hydrographic Department, and he continued to work there until retiring in 1936. Matthews is principally remembered for his tables of the speed of sound in seawater as a function of temperature, salinity, pressure and geographical location.


This episode reflects a growing awareness among Admiralty personnel engaged in scientific and weapons research and development, that they needed to pay more attention to oceanography. Submarines were employed on occasion in the 1920s and 30s to collect salinity and temperature data in the Mediterranean to investigate the effect of local sea conditions on the performance of ASDIC (sonar) apparatus. From 1933 onwards the emphasis on naval research in underwater acoustics shifted away from the development of detection apparatus to ‘sea research’, examination of the factors affecting its performance.8 This work was based at HMS Osprey, an Admiralty shore-based establishment at Portland, and was, in the mid-1930s, in advance of parallel researches being carried out in the USA.9 However it was at Woods Hole in 1937 that oceanographers solved a problem encountered by the US Navy of deteriorating sonar signals on fine days. They found it was produced by the refraction of sound in layers of water near the sea surface warmed by the sun, and shortly afterwards perfected a new kind of apparatus capable for the first time of measuring continuous temperature profiles in the surface waters, the bathythermograph.


In other areas of national activity, as in naval science, situations were also arising which drew the nation more actively into marine exploration, in ways that were not always foreseen in advance. By the late 1930s marine scientists from both sides of the ocean were drawing up proposals for joint explorations in the Atlantic, to include both hydrographic and biological work. The British fisheries hydrographers were involved in these discussions under the umbrella of ICES and a naval vessel was to be made available for observations in the mid-Atlantic. Meanwhile the International Association for Physical Oceanography was also planning for an international survey of the Gulf Stream and the Royal Society agreed that British workers should co-operate with American scientists in this investigation.


One can only speculate what effect these international engagements might have had in promoting oceanography at home. In the event, the outbreak of war in 1939 put paid to such proposals, at least for the time being. However it did not prevent discussions about the best way forward after the war was over, in which the need for an oceanographic research institute increasingly featured. Also, although it was agreed that the nation’s record in the study of oceanography during the first half of the 20th century had been generally poor, there had been two notable exceptions, both of which had gained international standing through their work, and both of these had a significant role in events leading up to the foundation of the National Institute of Oceanography, and in its development.


One was the transformation in the mid-1930s of Herdman’s Liverpool Chair of Oceanography, from fisheries biology to physical oceanography. Its new holder, Joseph Proudman, had become interested in the study of oceanic tides while Professor of Applied Mathematics at the university and established the Tidal Institute in 1919. This later moved across the Mersey to the Bidston Observatory under his deputy, Arthur Doodson, and gained an international reputation for its work.


The other outstanding development at this time was a programme of research in Antarctic seas, the Discovery Investigations, carried out by British scientists in the 1920s and ’30s, under the auspices of the Discovery Committee in relation to the whaling industry. Within a few years of the discovery of the sub-Antarctic islands early in the 19th century, the land-based biological resources of the Southern Ocean, particularly the seals, were being heavily overexploited. In contrast, the Southern Ocean whales were not targeted significantly until the beginning of the twentieth century because of the logistical problems involved and the lack of relevant technology. Modern Antarctic whaling began when the veteran Norwegian sea-captain C.A. Larsen established the first land-based whaling station in the Southern Ocean, at Grytviken, South Georgia, in 1904. Others soon followed.


The numbers of whales taken increased rapidly over the next few years so that as early as 1910 concern was being expressed both at the wastefulness of the industry, since large parts of each whale carcass were discarded, and at the potential effect of the fishery on the whale populations. These concerns were partly what we would now call conservationist, but were also based on financial considerations. The Falkland Islands Dependencies had been formally established by the Colonial Office in 1908 with, inter alia, responsibility for regulating the whale fishery and to derive an income from it by levying duty on all whale oil passing through its territory, at that time specifically South Georgia. Clearly, the long-term security of such an income would depend upon limiting catches to a sustainable level. The problem was that no-one knew what a sustainable level was.


The deliberations of the first Interdepartmental Committee set up to consider the concerns were interrupted by the First World War, but a second committee to consider ‘Research and Development in the Dependencies of the Falkland Islands’ was convened in April 1918 which recommended a tripling of the duty on whale oil from the Dependencies and the establishment of a programme of research in the Southern Ocean from dedicated research vessels. After some prevarication, a third committee recommended the purchase of Scott’s Discovery for this purpose and the construction of a new vessel, the RRS William Scoresby. These proposals were accepted and the Colonial Office set up the ‘Whaling Research Executive Committee’ to oversee the work. It met first in April 1923, but after the purchase and refitting of the Discovery it became known as the Discovery Committee, established ‘for the purpose of conducting research into the economic resources of the Antarctic and with the particular object of providing a scientific foundation for the whaling industry’. The programme of research became the Discovery Investigations.9


It was not at all unusual for the Colonial Office to support fisheries research in British overseas possessions, and many young marine biologists found employment on such projects. What was unusual in this case was that what was supposed to have been a single expedition developed into a research programme of many years duration.


Stanley Wells Kemp, in the early 1900s, had been a member of E.W.L. Holt’s team of gifted young researchers in the fisheries section of the Department of Agriculture and Technical Instruction for Ireland. He was both an excellent administrator and an inspiring leader. When it became clear that the work of the Discovery expedition of 1925-27 was only a beginning, he planned further work and persuaded the Committee that a new ship was essential. With remarkable speed, a purpose-built steel ship with oil-fired steam engines, the Royal Research Ship Discovery II, was launched in time to sail for the Antarctic before the end of 1929. At 234 feet she was longer, faster and roomier than her predecessor, and equipped with moderate ice-protection. Between 1929 and 1939 RRS Discovery II carried out five Antarctic commissions, with a sixth after the war when she was with NIO. The William Scoresby carried out seven pre-war commissions, and an eighth post-war, not all of her work being done in the far south.10 Much was learned, not only about the biology and ecology of whales, but also about the Southern Ocean that sustained this remarkable ecosystem. This was due in large part to the Committee’s choice of scientific director. The work also introduced a new generation of British scientists to oceanographic research, including a young chemist, George Deacon, who would play a major part in the development of NIO.






2


Steps toward the founding of NIO


Margaret Deacon


Naval personnel in what would later become the Royal Naval Scientific Service were well aware of the value of oceanographic work to their concerns. However, the events leading to the founding of NIO were actually set in train by the Hydrographer of the Navy, Sir John Edgell. In the summer of 1943 he was asked to attend a meeting of the Scientific Advisory Committee (SAC) to the War Cabinet. The reason was that a leading Swedish oceanographer, Hans Pettersson,1 had recently approached the British government via an intermediary to ask if it would be interested in a joint expedition to study the Atlantic seabed after the war. At the meeting on 14 September, as well as giving the Admiralty response, Edgell ‘took the opportunity of saying that, on general grounds, he would welcome the establishment of an oceanographic institute in this country’.2 He further ‘undertook to submit to the Committee a Memorandum outlining the earlier history of the proposals for mapping the Atlantic seabed, and giving his views on the practicability of the particular proposal before the Committee, and also on the more general question of recommending that steps should be taken for the setting up of an oceanographic institute’.


Edgell3 was no stranger to oceanography. Born in 1880, he joined the Navy as a boy and after entering the surveying service in 1902, rose to be Hydrographer in 1932. In this role Edgell was in close contact with marine research in the UK, both in the Navy and other organisations. He was a member of the Discovery Committee and numerous other relevant committees, including the Oceanography Subcommittee of the British National Committee for Geodesy and Geophysics. His department had close links with the Tidal Institute at Liverpool and he was on friendly terms with Proudman, its founder and director. He also knew the hydrological work being done by the fisheries departments and the people carrying it out, and had asked for one of them, J.N. Carruthers of the Fisheries Laboratory at Lowestoft, to be seconded to his department if war broke out. In 1938 he had been instrumental in proposals to ICES for investigations of the Atlantic seabed, and secured agreement that a naval survey vessel would be available for work north of the Azores for limited periods in 1940 and 1941.
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Vice Admiral Sir John Edgell, KBE, CB, FRS. Hydrographer of the Navy. He was a major influence in the steps to establish the NIO. (By courtesy of UK Hydrographic Office Archive.)





It seems unlikely that Edgell’s proposal for an institute was long premeditated, and it appears to have been put forward as a personal suggestion, rather than as one having official Admiralty backing. In preparation for his appearance before the Committee, he had asked Joseph Proudman, as one of the most senior figures in UK marine science, for his opinion of Pettersson’s proposal. Proudman4 advised against participation in the Swedish expedition and the Swedish Deep-Sea (Albatross) Expedition of 1947 took place without British involvement. He felt that permanent institutions, such as Woods Hole, were a better use of the scarce resources currently available, but recommended that Edgell seek the opinion of marine scientists from the younger generation, George Deacon5 and Edward Bullard.6


This letter from Proudman seems the most likely origin of Edgell’s proposal. If the idea was new it would have immediately appealed to him, for one consequence of the war was that the Hydrographic Department had been deluged with requests for oceanographic information, from civilian bodies as well as from the armed services, far more than Carruthers, acting as his assistant, could cope with almost single-handed.


It was not only the Royal Navy that was concerned about this state of affairs. By the mid-1940s a general movement was afoot to think ahead to what scientific priorities should be after the war ended. There was concern that more attention should be paid to fundamental research that had, of necessity, been neglected during the emergency. A proposal for a national institute of physical oceanography had recently been put forward by the Scottish fisheries hydrographer, John B. Tait, in a ‘Memorandum on the significance of scientific research on planning for the post-war reconstruction of the fishing industry’.7 In this he argued that this step was necessary to rescue physical oceanography from its subordinate role in British fisheries science, which he felt was holding back its progress. This memorandum had clearly made an impression on government and later that year E.H.E. Havelock of the Development Commission (one of the government bodies financing marine research in Britain in the first half of the 20th century) asked the Cambridge mathematician Sir Geoffrey Taylor for his opinion of the idea. Taylor’s reply8 showed that there had also been considerable discussion of the future of oceanography among Cambridge geophysicists who were keen to see the seismic techniques introduced from the USA by Edward Bullard before the war applied to the study of the Mid-Atlantic Ridge. They too felt that an oceanographic centre ought to be established, either as part of a national institution for geophysics or independently.


The SAC invited Edgell to submit a memorandum of his views, which he duly did,9 and in January 1944 it discussed the matter and decided that both proposals, for an expedition and an institute, should be referred to the National Committee for Geodesy and Geophysics. This committee, organised by the Royal Society as part of the national contribution to the work of the International Union of Geodesy and Geophysics, had an oceanography subcommittee of which Edgell, Proudman, Matthews, Tait, Carruthers and Deacon were already members.


Several documents had been prepared before the meeting, chaired by Edgell on 1 March 1944. Back in December Proudman had drawn up a plan of his suggestions for the work of an institute.10 He believed that it should cover physical oceanography only, as marine biology was so extensively provided for elsewhere, and that it should be located at Liverpool. He continued to lobby for this solution during the protracted negotiations that followed. Carruthers had more modest expectations of what might be achieved, probably the result of long years of hopes deferred. He thought that the institute should act in the first place as a data centre and that they would never get the funds to run and fully use an ocean-going research vessel, but he did think that there should be a biological presence.11


George Deacon presented a paper, ‘Oceanographical Research’,12 that was less a blueprint for an institute than for the oceanographic research it should foster. He emphasised the importance of co-operation between the various branches of marine science, arguing that such an institute ought to cover physical oceanography, marine biology, marine sediment studies and chemistry. He concluded:-




The most rapid advance in any of the branches of oceanography will be made by orderly, intensive and concerted attack on one or other aspect. Expeditions are needed for filling gaps and exploring areas from which only scattered data are available, but the need is even greater for systematic work by well-equipped stations and research vessels that will represent all the marine sciences so that findings in different fields can be correlated.




The fact that much of the support for oceanographical work has for a long time been secured because of its application to fishery problems has tended to allow the relegation of physical work to a secondary position. This is considered by most physical oceanographers to have retarded the advance not only of the physical problems, but also of the biological problems that it was hoped to further. This neglect is not so obvious during the past 10 years, but it may still be made good; in the ideal fishery investigation the protracted enquiry into natural history and physiology must include all the physical and chemical work necessary to follow the whole life history of any species. It may be more difficult to obtain financial support for such an enterprise because it is not possible to say in advance what results will be obtained, and many problems must be attacked which seem remote from practical application or economic bearing. A long period is needed for the work to reach a productive state.





Edgell was in agreement about the inclusion of marine biology but he also thought that some of the others were not being bold enough in their expectations. He had earlier written to Carruthers:-




The more I go into this idea of an Oceanographical Institute, the more interesting it becomes, and I am beginning to have quite decided views on its make-up. I am inclined to think that you and Proudman, Tait and perhaps G.I. Taylor also, are thinking too much in terms of the British Isles and surrounding waters; my own ideas are much more ambitious and where you speak of spending £5,000 to £10,000 a year, I am much more inclined to think of £30,000, for I believe that unless we go for a maximum scheme we shall defeat our own object.13





He put this view forward even more forcefully at the meeting:-




My own view is that unless the Oceanographical Institute is run on generous lines, and provided with ample funds, it will fail to achieve its object and I would rather try to establish a major organisation than one which has to live on starvation rations. I know that this large view is not shared by all members of the Sub-Committee, also that it will be extremely difficult to get the necessary money, none-the-less I should hope for the setting up of an Institute with a suitable vessel attached at an annual cost of £50,000.14





On the Swedish proposal the general feeling of the meeting was that, as there was no realistic possibility of such a project getting off the ground until after the cessation of hostilities worldwide, they should at present concentrate on plans for an institute. All present then declared themselves in favour of the establishment of an institute and the meeting proceeded to discuss the proposal in greater detail. It was then agreed in principle that there should be a junior biologist on the staff to liaise with other institutions. At a follow-up meeting in May15 this position was upgraded, and on Bullard’s recommendation it was decided to include a geophysicist rather than a geologist. There was also to be a meteorologist but the senior posts would be in physics and chemistry. The committee’s report was subsequently drawn up by Edgell and submitted via the Royal Society to the SAC later that year.


Fortunately for the future of the science the Admiralty was not prepared to wait. In June 1944 an Oceanographic Research Group was established at the Admiralty Research Laboratory in Teddington with George Deacon at its head. Group W (for waves), as it was generally referred to, was set up to improve understanding of the physics of waves at sea. This was a subject that had previously proved intractable. The problem of wave forecasting for amphibious landings had been tackled with some success here by the Naval Weather Service,16 and important contributions in this area were also being made by oceanographers Harald Sverdrup and Walter Munk in the USA.17 Both nations co-operated in the Swell Forecast Section in the run-up to D-Day but this organisation was subsequently transferred to the Far East. Group W’s role was to investigate the basic processes involved, on behalf of the Navy. However its future success in establishing the science of sea waves and how to forecast them would have important applications in peace as well as war.


Meanwhile over the next few months the SAC discussed the Edgell Report with scientific representatives and senior civil servants from interested departments. They looked at various ways it might be financed and how it should be governed, and decided that the £50,000 a year required was a legitimate charge on public funds and that it should be located at Liverpool but have a status independent of the university. The committee then unanimously agreed to forward its recommendations to the government.


Until this time there had been no suggestion that plans for the new institute should in any way be linked with the fortunes of Discovery Investigations, but this possibility was raised in the summer of 1945 by A.V. Hill who ‘understood that the Colonial Office were anxious to be relieved of their responsibility for the Discovery Committee’. To avoid multiplying administrative bodies in this field, he suggested that the governing body of the institute should look after both organisations. Edgell raised no objection, apart from stipulating that the institute’s research vessel should not be used for polar work.


During the latter part of 1943 the Discovery Committee had also been looking to the future. Neil Mackintosh and members of its scientific subcommittee had continued to meet during the war and put forward proposals for the resumption of work that were endorsed by a meeting of the full Committee on 6 June 1944. While the Committee recognised that its initial function, the scientific study of whaling, was no longer of such significance to the Colonial Office, it felt that while doing such work Discovery Investigations had acquired a more general knowledge of the Antarctic regions that would become valuable after the war, when improved communications would render the area more accessible. It felt that this justified asking for new funding and a wider remit but the Colonial Office was unwilling to agree. In 1945 it attempted to transfer Discovery Investigations to the Department of Scientific and Industrial Research but this proposal was robustly resisted by that organisation as unsuitable. It was at this point that the SAC recommendations and the Edgell Report arrived on various Whitehall desks, and others as well as Hill saw the possibility of a tidy solution to the problem.18 However nearly five years were to pass before the National Institute of Oceanography was actually established. In 1945 the war ended and Edgell, whose tenure as Hydrographer had been extended long beyond the norm, retired. The backlash from the concentrated efforts of the war years caused a general lessening of confidence and enthusiasm, and cut-backs in the research budget. It was amazing that the whole project did not get lost in the labyrinthine discussions that followed both within and between government departments.


It was July 1946 before the SAC received the government response to their proposal. This came partly in the form of a Treasury memorandum stating that the institute’s relationship to the Discovery Committee should be settled. The Committee had recently put forward proposals for research activity over the next five years, at an estimated annual cost of £50,000, and the Treasury was not prepared to fund both bodies. As the Discovery Committee was an established organisation with accumulated experience and goodwill there was a case that it should continue rather than be subordinated to a ‘new unknown and untried body’. The Treasury therefore proposed that the Discovery Committee and the institute should be merged into a single body in order to economise on costs, and to provide a balance between the interests of physical and biological oceanography.19


The SAC eventually agreed with the Treasury that there would be great advantage in placing general responsibility for ocean research on the Discovery Committee. It appeared that much research remained to be done in the Southern Hemisphere as well as urgent need for oceanographic research elsewhere in the world but that Discovery Committee vessels could do this. The Committee therefore recommended that the reconstituted Discovery Committee should be transferred from the Colonial Office to the Admiralty and have responsibility for all bodies interested in oceanography. The Discovery Committee should remain in London but this did not invalidate the idea of the institute being in Liverpool. The interest in oceanography of the dominions, India and the colonies should also be borne in mind.
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Dr N.A. Mackintosh, who succeeded Kemp as head of the Discovery Investigations. He was Deputy Director at the founding of NIO.





In March 1947 the Treasury recommendations for the foundation of the institute were accepted, with minor changes, by the Advisory Council on Scientific Policy, the post-war successor to the SAC, and it might have been expected that the way ahead was now clear. However this proved not to be the case and in August 1948 its chairman, Sir Henry Tizard, wrote to the Admiralty asking why no further progress had been made in setting up the Institute.20 He was told that this was because the Admiralty could not meet the full cost and that expected assistance from other departments had not been forthcoming. Perhaps because of his family link with oceanography, his father, T.H. Tizard, having sailed in the Challenger, Tizard was influential in trying to get things moving.


In fact a great deal of heart searching had gone on among the various departments of the Admiralty where there were sometimes conflicting views on what form the institute should take. There was the belief, sincerely held by many, that it would be improper for the Royal Navy to take over an organisation such as the Discovery Committee whose work had little to do with defence. Yet they were being told by the Treasury that they must finance the whole package out of the naval vote, without extra funds, or face the prospect of losing the institute. Much of the responsibility for the stalemate lay with Sir Alan Barlow, the Second Secretary at the Treasury. Though not unsympathetic to science (he was married to a granddaughter of Charles Darwin) Barlow had traditionalist views about spending public money on it.21 Fortunately other counsels prevailed and by the end of the year the difficulties had been largely resolved, the final details being approved by the Treasury in February 1949.


The Discovery Committee was to be wound up and a National Oceanographic Council created by Royal Charter ‘with the object of advancing the science of oceanography in all its aspects’. This body was to work through an executive committee, very much as originally recommended by the Edgell committee. The institute, which was to cover both physical oceanography and marine biology, would receive financial support from the Development Commission and the Colonial Office, and from Commonwealth governments, but it would principally be funded by the Admiralty, £50,000 being set aside in the first year. The Admiralty also purchased the Discovery II and William Scoresby from the Government of the Falkland Islands and presented them to the institute. The Discovery Committee was disbanded in March and the National Institute of Oceanography came into being on 1 April 1949.22 George Deacon, the preferred candidate of the Royal Naval Scientific Service, was appointed Director some weeks later.


Meanwhile, the question of where the institute should be located was still unsettled. For the time being its component parts remained scattered; the Oceanographical Group of the Royal Naval Scientific Service (Group W) continued at the Admiralty Research Laboratory, Teddington; Discovery Investigations scientists at the Natural History Museum; and the Oceanographic Branch of the Hydrographic Department at Cricklewood in North London. Since Proudman’s first suggestion in 1943 it had been intended to establish the institute at Liverpool but Neil Mackintosh vehemently resisted any plan to move Discovery Investigations out of London. The real necessity however was for an existing building to be found that could accommodate all sections of NIO on one site, as a new building would be too expensive. Options were considered from Scotland to the South Coast but the consensus increasingly was that it should be in the London area where so many of the staff were already living.


Early in 1950 the committee strongly recommended the purchase of Ridgemead, a pre-war Lutyens-designed mansion at Englefield Green, but was unable to proceed before the Council was in place and the site was sold to another purchaser. However by August the possibility had arisen that they might later be able to acquire cheaply a large wartime Admiralty building at Witley in Surrey.23


On 9 October 1950 the Royal Charter incorporating the National Oceanographic Council was approved by Order in Council, and the Council, which included many names previously mentioned in these pages, first met in February 1951. One of its first actions was to constitute the Executive Committee, which till then had been provisional. The first chairman, Sir Frederick Brundrett, who as head of RNSS had done so much to bring the plans for NIO to fruition, had been transferred to the Ministry of Defence and was replaced by his successor, W.R.J. Cook. Among the other new appointments was Vice-Admiral Sir John Edgell, a fitting recognition of the part he too had played in the institute’s foundation.


The Council authorised the Committee to acquire permanent premises for the institute and by the summer of that year plans for the move to Surrey were already being drawn up. NIO was to lease the building, originally erected by the Admiralty in 1943 as an extension of the Signal and Radar Research Establishment, then located at Haslemere. It stood in the grounds of King Edward’s School, Witley, in a semi-rural situation (sometimes referred to as Wormley, the name of the local telephone exchange) but only a short walk from the local Witley railway station. The building itself made an ideal home for the young institute; it was plainly built but strong and serviceable. The situation was to some extent a compromise. The advantages of easy rail access to London and Portsmouth, for both staff and visitors, promoting links with scientific colleagues and making it easy to attend society meetings, were felt to outweigh the fact that it was 25 miles from the sea. The argument went that a central position with a choice of ports had much to recommend it in a small country like the UK. A seashore location was not necessarily an advantage if one was dealing with deep-water science. The work of readying the new building occupied a further two years but in the spring of 1953 the move at last took place and the staff settled in to continue the work which had already been in progress for several years and which is described in the following chapters.
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The NIO building in the mid 1950s. The big black roller doors were later removed.





Note to the reader


Much of the information contained in this chapter is based on unpublished material in The National Archives at Kew (TNA), including Cabinet (CAB), Admiralty (ADM) and Colonial Office (CO) papers. Other important sources are in the Hydrographic Office (HO) at Taunton (Ministry of Defence), and the National Oceanographic Library (NOL) at the National Oceanography Centre, Southampton, which holds the papers of George Deacon (GERD)24 and other NIO scientists.
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The founding director, Sir George Deacon


Anthony Laughton and Margaret Deacon


George Edward Raven Deacon (later Sir George Deacon) was the founding Director of NIO, an inspiration to all the oceanographers who worked under him, and a leading light in the development of oceanography. He left unpublished notes1 for the Royal Society about his life, which have been used in this chapter.


He was born in Leicester in the English Midlands in March 1906, the second child and only son of George Raven Deacon and his wife Emma, née Drinkwater, his sister Grace having been born two years previously. His parents were strict Baptists, and he remained throughout his life much influenced by the values inculcated during childhood, both moral and practical. As they were not at all well off, holidays were occasional day trips to the seaside. It was on one of these that young Ted, as he was known at home, was excited by the prospect of a boat trip across the Humber, and greatly disappointed when the trip was called off owing to his sister’s nervousness. He later joked that it was this disappointment that made him want to go to sea.


Despite limited means, Deacon’s parents were anxious for their children to have the opportunity of higher education and Grace became the first graduate of Leicester University to obtain a first-class honours degree in mathematics. Maths was also Deacon’s first preference at the City Boys School. He always spoke with great appreciation of the teaching he had there, and the mathematics master, Bert Carpenter, in particular became a lifelong friend. He followed Carpenter’s footsteps to King’s College, London, where he took a first-class degree in chemistry (because it gave wider employment prospects) in 1926, the year of the general strike.


He returned for a final year in 1927 for the education course, teaching two days a week at Kilburn Grammar School but doing some chemistry, mostly in the evenings. At the end of the year he got his diploma in education and teacher’s certificate, and published a paper in the Journal of the Chemical Society on the possibility of double compounds of lead chloride and sodium chloride, and of lead chloride and lithium chloride. His next paper a few years later was on the northward spread of Antarctic water into mid-latitudes of the Atlantic Ocean.


In 1927, Deacon replied to an advertisement by the Discovery Committee for a chemist to work in a small ship in Antarctic waters. He had no reply, “probably because the old square-rigged Discovery was creeping slowly home from her 1925-1927 voyage”. Instead he went to teach chemistry and mathematics at Rochdale Technical School. A few months later he was offered and accepted the post in the William Scoresby, a 123-ft long, ‘salt beef and salt pork’ ship.


In the William Scoresby, and in South Georgia, Deacon worked with zoologist colleagues D. Dilwyn John, F.C. Fraser and J.W.S. Marr and began to appreciate how the distribution of marine organisms, from the great whales to the small creatures on which they fed such as krill, was governed by the physical conditions of the seas they inhabited, and the effect of density differences on water movements. He was glad to have the chance to talk to the young Håkon Mosby when the Norvegia called at Grytviken. This meeting, and reading as widely as he could, introduced Deacon to the new ideas on ocean circulation being developed on the European continent. In the literature of the German and other Antarctic expeditions, that first described the circulation of Antarctic waters, and from the results of the recent Meteor expedition, he learnt how Atlantic and Antarctic water masses interweave at different levels in a complex gravity-driven pattern determined by their physical characteristics.


He went south again in 1930-31, joining Discovery II at Cape Town during her first commission, and after his return completed a monograph on the South Atlantic Ocean,2 in which he confirmed and extended earlier work, before sailing south again in September 1931. This marked an extension of the Committee’s operations as pelagic (i.e. open ocean) whaling was now taking over from land-based stations so that the whalers were no longer tied to island bases and Discovery II was visiting new areas. The 1931-33 commission involved often gruelling and sometimes dangerous work in icy seas as the ship completed the first winter circumnavigation of Antarctica.3 This gave Deacon the opportunity he needed to extend his own researches to new areas of the Southern Ocean. His important monograph of 1937, ‘The Hydrology of the Southern Ocean’,4 was the first work to look at this ocean as a whole, and to show how the circulation patterns known in the Atlantic were also present in other sectors. Perhaps most significantly he drew attention to the wider significance of Antarctic water in the general ocean circulation. Henceforward physical oceanographers would have to think about global circulation, rather than treating the individual oceans as separate entities.5 The work was ready for the press before Deacon sailed again, this time as chief scientist on Discovery II’s fourth commission (1935-37). The scientific programme of the early part of this voyage was disrupted when Discovery II was diverted to the Bay of Whales in the Ross Sea to search successfully for the American explorer Lincoln Ellsworth, and his pilot, who were missing after making the first trans-Antarctic flight. Before they returned Stanley Kemp had left to become Director of the Marine Biological Association Laboratory in Plymouth, much to Deacon’s regret as he greatly valued his leadership.


As the war approached, Deacon finished a note on carbon dioxide in the Antarctic ocean and joined the Admiralty’s anti-submarine research team attached to HMS Osprey in Portland. Mainly on HMS Kingfisher, he helped in research and development for new methods and equipment for the detection of submarines in training and dummy mines moored in West Bay. He also had to see whether presentation of acoustic echoes on an oscilloscope screen could be used to gain more information than the echo trace on moving starch iodide paper.


He soon found that the naval scientists knew a lot about refraction, reflection and scattering of sound beams and the advantages that submarines might take of shadow zones. They had heard depth charges at ranges up to 100 miles in the Mediterranean and understood the deep sound channel. HMAS Sydney, using a more powerful sound source than had previously been available, had observed deep scattering layers on the way from Portsmouth to Gibraltar as early as 1932. Much of this knowledge might have been put to better use but the authorities, having had so much difficulty getting ASDICs (nowadays called sonar) into ships, seemed to think it better to keep quiet about natural limitations.


Deacon was married in May 1940 to Margaret Elsa Jeffries, elder daughter of Margaret and Charles Joseph Jeffries and sister of Sir Charles who was an Under Secretary in the Colonial Office. As the nation was at war seagoing became difficult: all the scientific equipment had to be taken out of HMS Kingfisher overnight so that she could go to Dunkirk to help evacuate the British army and after that there was more warlike activity than science. Even around Portland the war seemed close. On almost any day at sea there were fires along the coast resulting from enemy action and for fear of capture scientists had to carry a certificate saying that they were not taking part in the fighting. On one Sunday morning a bomb completely destroyed Deacon’s office so that not a trace could be found of his work or his books including a number of the reports of the German Atlantic Expedition in the Meteor.


The anti-submarine research was moved in 1940 to an old-established boatyard at Fairlie on the coast of Ayrshire. The following year, the Deacons rented a house at Seamill on the estuary at West Kilbride and their daughter Margaret Brenda was born there in January 1942.
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Some of the early NIO staff photographed at Teddington in Autumn 1952. (Left to right.) Back: Norman Smith, Frank Pierce, Cyrl Williams, Rick Hubbard, D.W. ‘Dick’ Privett, Laurence Baxter, Leon Verra; Front: Jim Crease, M.J. ‘Tom’ Tucker, Henry Charnock, George Deacon, Ken Bowden, Jack Darbyshire. Note: Frank Pierce was absent that day so an assistant’s body was borrowed to which Frank’s (somewhat enlarged) head was attached.





Fairlie was developing ahead-thrown weapons and compatible sonars. More attention was being given to the use of what had long been known of the refraction and reflection of sound beams, possibly helped by some feedback of interest from more academically promoted studies of anomalous propagation of radar. Deacon helped the staff of the Admiral commanding submarines with the first instruction book on the use of the bathythermograph in British submarines.


Deacon became a Fellow of the Royal Society in 1944. He believed, correctly, that his election to the Fellowship had been supported not only by marine physicists like Proudman, Doodson and Goldsbrough, but also by marine biologists in whose work he had always been interested.


At this time the Navy was becoming interested in oceanographic studies, particularly of sea waves. The superintendent, Dr A.B. Wood of the Admiralty Research Laboratory at Teddington, was concerned about the effect on pressure mines of waves and swell and that experimental evidence was lacking. Consequently, wave recording stations were set up on the south and north Cornish coasts to observe the period and height of waves coming up the channel from the Atlantic. A new unit, formally called the Oceanographic Research Unit but informally ‘Group W’, was therefore set up and Deacon was asked to lead it. He arrived there in early June “just before D-Day and Ocean Wave winning the Derby”. He wrote that
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