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INTRODUCTION

This volume inaugurates a series of IBP Handbooks which will be
published as material for them becomes available. Some of the series,
such as this, will be general guides to the sectional activities of IBP.
Others will be handbooks on methodology, a number of which will result
from the symposia which are being held in a good many subjects during
Phase I, that is the design and feasibility stage of IBP. It is not intended
that the handbook series will contain the actual results of research
undertaken under IBP, which would be published more appropriately
in standard scientific journals.

The format of the handbooks has been chosen for convenience of
transport and cheapness of postage. Since there is some urgency in
spreading information around the world, and since some numbers in the

series are likely to be of ephemeral value, to be replaced as the IBP
programme unfolds, or new and better methods are evolved, speed of
publication has been considered more important than perfection. How-
ever, within the limits of staff and finance available, every effort has
been made to avoid error. The authors of handbooks and the Central
and Sectional Offices of IBP are ready to answer any queries which arise.

August 1965
E. B. WORTHINGTON
Central Office of IBP,
7 Marylebone Road,
London, N.W. 1
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PREFACE

This Guide to the Human Adaptability part of the International Bio-
logical Programme is offered both as a progress report and a blueprint.
It sets out the aims, scope and organization of the programme as these
have developed up to August 1965 following 3 years of intensive consi-
deration by human biologists from over 30 countries. Naturally, the guide
is uneven in the precision with which the proposals are formulated
in the different categories of research, but it is hoped that sufficient
information is given here to make clear to National Committees and
others what is intended in terms of actual research. It should be stressed
that the companion volume to this guide will be a « Handbook of Agreed
Methods » now under preparation. The proposals for «activities in the
field » are given only in outline as the agreed techniques and procedures
will be presented in the companion velume.

The scope of the Human Adaptability Programme has been endorsed
now by human biologists, geneticists, physiologists, epidemiologists,
anthropologists and medical scientists from many countries. The objec-
tives of the programme, it is fair to claim, are realistic and eminently
worthwhile. Already one can say that the realization of the IBP objec-
tives now lies to a considerable extent with the administrators and pol-
iticians, for they have it in their power to make or mar the enterprise
of scientists whose work takes them across national boundaries.

To put together this guide I have relied heavily on the contributions,
spoken and written, already made to the project by many biologists.
The names that appear in the text represent only a proportion of the
people who are helping with such goodwill. I have incorporated (some-
times verbatim) material, from contributions made by a number of
colleagues to whom I have been able to appeal urgently because of
their close geographical proximity - these include Prof. N. A. Barnicot
(Disease and genetic selection); Dr. G. A. Harrison (High altitude stu-
dies); Dr. A. Mourant (Blood group surveys); Dr. D. F. Roberts (Demo-
graphy and congenital defects) and Dr. J. M. Tanner (Growth and phy-
sique). I am indebted to Professor Lange Andersen (Working capacity)
for his unstinted help. I am particularly grateful to Professor Paul
Baker for preparing as a special contribution to this number a paper on
multidisciplinary studies.

I acknowledge also the detailed advice from members of the H. A.
Sectional Committee and of the Commission for Physiological Anthro-
pometry set up by the International Union of Physiological Sciences
(IUPS).

As Convener, I wish here to acknowledge my deep gratitude to all
those colleagues, too numerous to mention by name, who are working
through national groups and national committees, international working
parties and conferences in these years of the International Biological
Programme to bring to realization the exciting plans for the study of
Human Adaptability.

August 1965 J. 8. WEINER
21 Bedford Square,
London W.C.1




I. HA: HUMAN ADAPTABILITY PROGRAMME

ScoPE

It is fitting that the International Biological Programme should in-
clude a section aimed at the world-wide comparative study of human
adaptability. The IBP as a whole is concerned essentially with the func-
tional relationship of living things to their environments, in the sea, in
fresh water and on the land; it is conceived as a world-wide ecological
study of communities of plants and animals: those still existing in rela-
tively natural habitats and those in more disturbed or artificial condi-
tions.

An analogous approach can be made to the ecology of mankind. At
this stage of human history vast changes are affecting the distribution,
population density, and ways of life of human communities all over the
world. The enormous advances in technology make it certain that many
communities which have been changing slowly or not at all will rela-
tively soon be totally transformed. We are in a period when the biology
of the human race is undergoing continuous change measured in terms
of health, fitness and genetic constitution. The International Biological
Programme provides a great opportunity to take stock of human adapt-
ability as it is manifested at the present time in a wide variety of ter-
rains, climates and social groups, to deepen our knowledge of its biolo-
gical basis and to apply this knowledge to problems of health and wel-
fare. To do all this satisfactorily, for communities ranging from the very
simple to the highly industrialized, requires an integrated approach and
an application of methods drawn from many fields, particularly those
of human environmentalr physiology, ‘population genetics and develop-
mental biology aided by auxiliary disciplines, for example in medicine,
anthropology, ecology and demography.

Further discussion of the scope of the programme will be found in
the volume The Biology of Human Adaptability edited by Paul T. Baker
and J. S. Weiner, Clarendon Press, Oxford (in the Press).

CATEGORIES OF RESEARCH ACTIVITIES

The problems of human biology which are appropriate for study
within the IBP are manifold. At the Paris Assembly of IBP, it was
agreed that these should be regrouped and that national contributions
to IBP should be selected from amongst the following categories in
accordance with the interest and resources of the countries concerned.

Category 1: Survey of sample populations in conformity with a world
scheme,

The general aim is to carry out as rapidly as possible surveys on a
wide geographical range using standardized methods. Surveys are in-
tended to make good as rapidly as possible deficiencies in our present
knowledge of the distribution of important population characteristics.
A knowledge of the distribution of these characteristics will, in itself,




throw light upon many problems of human variability, adaptation and
welfare.
a) Extensive surveys to determine gene frequencies of known poly-
morphic systems,
b) Extensive surveys on growth and physique.

Intensive multi-disciplinary regional studies based on
habitat contrasts,

Category 2:

The general aim is to elucidate physiological and genetic processes
concerned in adaptation and selection in relation to climatic and other
environmental factors which Professor Baker has explored in an inci-
sive and stimulating essay included in this volume. The multidiscipli-
nary approach appropriate to a particular research problem and area
would necessarily be based on an integration of the following compo-
nents:

i) A basic socio-demographic assessment of the community (for
sampling, genetic and other purposes),
ii) A basic assessment of the environment,
iii) A general survey of genetic constitution (following Category
1(a) above),
iv) An assessment of medical status of the subjects,
v) An assessment of dental condition,
vi) An assessment of nutritional condition,
vii) A background description of the daily and seasonal activities,
viii) An assessment of physique and growth [following Category 1(b)
above],
ix) An assessment of working capacity as an index of fitness,
Xx) Environmental physiological studies,
xi) Genetic studies.

Every population chosen is to be studied if possible by this com-
prehensive multi-disciplinary approach. The particular problems of in-
terest will determine which elements are to receive special and sustained
attention. The studies may be grouped for convenience as studies with
emphasis on:

a) environmental physiology,

b) high altitudes,

c) genetic constitution,

d) nutrition,

e) growth and physique,

f) fitness (working capacity and respiratory function).

Clearly, certain of the special investigations of Category 3 could find
a place in these multi-disciplinary studies.

Category 3: Special investigations on selected populations.

A number of problems requiring intensive study but on a less com-
prehensive basis than that of Category 2 have been selected for the
consideration of national committees:

a) Studies of physiological fitness (working capacity and pulmonary
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function) of particular population samples, as far as possible on
a longitudinal basis. Three groups in particular are of interest:
i) Samples from urban industrialized populations.
ii) Samples from non-industrialized populations.
iii) Athletes.
b) Disease as a selective agent of genetic constitution.
c) Particular socio-demographic factors affecting genetic constitution.
d) Factors controlling population dynamics. (This proposal has still
to be formulated in detail but aspects are included in b and c¢).
e) Special nutritional problems. (FAO has placed partciular empha-
sis on « calorie intake in different habitats »),

Category 4: Investigations related to current WHO activities.

It seems feasible in many cases to include in the above Categories
certain observations which are complementary to current WHO inte-
rests, for example:

a) Surveys of blood pressure in relation to age, sex and occupation.

b) Haematological data (total red cell counts, etc.).

c) Antibody levels in blood.

d) Certain blood constituents (e.g. phospholipids, plasma proteins).

e) Congenital defects using a standard check list.

PHASE 1 (1964-1967)

i) Methodology, leading to production of the Handbook of Agreed
Methods.
ii) Research required for establishing the methodology.
iii) Training programme. \
iv) Formulation of the definitive programmes for Phase 2.
v) Pilot, design and feasibility studies.

PHAsE 2 (1967 onwards)

During Phase 2 the survey work and multi-disciplinary regional stu-
dies as laid down under the 4 Categories of Research (IBP News No. 2)
will be carried out, by national (or multi-national) teams in accordance
with their national programmes.




II. GUIDE NOTES ON PHASE I

METHODOLOGY

The major aim is the production of a « Handbook of Agreed Me-
thods ». The recommendation of such methods would not, of course,
in any way preclude the additional use of any other technique favoured
by an individual investigator or team. Some of the methods are required
for observations which it is hoped will be made on a widespread basis
(see below); others are methods recommended in cases where the tech-
nical resources are available, or for special investigations. The contents
of the handbook will include all or most of the techniques given in the
following list. (See also Proceedings of Kyoto 1965 Symposium).

In some cases, marked with an asterisk, detailed recommendations
are available in documents prepared by working parties or advisers and
these will be made available by the Convener.

Any offers of help in connection with the methods listed below, par-
ticularly those still to be agreed upon, will be gratefully received by
the Sectional Committee and the Convener.

Contents of Handbook of Agreed Methods - Present Position
I. GENETICS

(Interim proposals by working parties and advisors in
HA 23, HA 25/1, HA 25/2, HA 29)

Methods receiving attention

*1. Blood collection.

#*2. Transport of blood specimens.

*3. Division of blood into subsamples.
*4. Long term storage of blood.

5. Collection of saliva and transport.
*6. PTC testing.

7. Skin colour by spectrophotometry.
*8. Acetylation test (sulphamethazine).
*9. Colour vision by anomaloscope.

*10. Basic list of congenital defects.

b) Methods requiring attention

. G6PDD in the field.

. Collection of hair samples for colour and form.

. Eye colour.

. Collection, storage and transport of urine for amino acids.
. Finger and palm prints.

. Cytogenetics.

* Draft available.

®

II. ANTHROPOMETRY AND ANTHROPOSCOPY
(Interim proposals by working parties and advisers in HA 22, HA 22/1)

a) Methods receiving attention

*]. Limb, trunk and whole body longitudinal measurements.
*2. Do. circumferences.

*3, Skinfold measurements.

4. Eye form (a) direct observation (b) close up photography.
5. Ear form (a) do. (b) do.

6. Body hair distribution.

Methods requiring attention

Somatotype assessment,

Radiographic technique for calf, thigh and arm.

Body weight - (suitable balances).

Head and face measurements.

Male sex characters.

Female sex characters.

Body density by underwater weighing or displacement.
Skeletal age in children.

Measurements for body composition,

MO G Y

ITI. Work CapraciTy AND PULMONARY FUNCTION
(Interim proposals by working parties and advisers in HA 19)

Methods receiving attention

*]. Direct maximal aerobic work capacity.

*2. Indirect and sub-maximal tests.

*3, Anaerobic capacity.

*4, Forced expiratory volume.

5. Forced vital capacity.

6. Total lung capacity and subdivisions.

7. Anthropometry in relation to working capacity and pulmonary
function.

8. Assessment of habitual physical activity.

Methods requiring attention

1. Tests of isometric muscle strength of (a) handgrip (b) legs (c)
back.

2. Size of heart by X-ray.

3. Cardiac output.

4. Performance tests.

IV. THErMAL TOLERANCE
(Interim proposals by working parties and advisers in HA 18, HA 20)

a) Methods receiving attention
*1. Whole body sleeping test for cold tolerance,
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2, Whole body waking test for cold tolerance.
*3. Cold pressor test.

*4, Cold induced vasodilatation test.

*5. Anthropometry in relation to heat and cold.
6. Heat tolerance test.

*7. Comfort assessment.

*8. Counting of sweat glands.

9. Salt and water balance.

Methods reguiring attention

1. Thyroid activity.
2, Thermal pain threshold.
3. Environmental assessment.

V. HiGgH ALTITUDE
(Interim proposals by working parties and advisers in HA 31)

Methods requiring attention

Specific physiological tests.

V1. EPIDEMIOLOGICAL: NUTRITIONAL

(Interim proposals by working parties and advisers in
HA 25, HA 26, HA 33, HA 34)

Merthods receiving attention

*1. General medical examination.
*2. Demographic assessment.

3. Dental examination.

*4, List of congenital defects.

Methods requiring attention

. Nutritional assessment.

. Calorie usage.

. Protein usage.

. Blood pressure determination,.

. Haematological examination.

. Blood collection for blood constituents.

RESERACH AND DEVELOPMENT REQUIRED FOR ESTABLISHING METHODOLOGY

The following development problems are being given attention by
the scientists concerned, who would be glad to have any help or com-
ments. These can be forwarded through the Convener.

Working Capacity: Comparison of different methods (stepclimbing, bi-

cycling, treadmill) under examination by Dr. C. H. Wyndham, South
Africa.
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Strength tests under examination by Professor K. Lange Andersen,
Norway.

Portable equipment for respiratory tests under development by Dr.
Cotes, UK.

Cold Tolerance: Detailed specification of sleep test provided by Dr. H.
T. Hammel, U.S5.A.
Further examination of whole body tests being carried out by Dr.
L. Carlson, Dr. Eagan and others.
Endocrine (thyroid) field methods being examined by Dr. 0. Wilson,
Sweden.

Heat Tolerance: Mobile hot room being developed by Dr. C. H. Wyndh-
am, South Africa; test procedures for heat tolerance — consul-
tation in progress with Professor B. Metz, France, and Professor
H. S. Belding and Dr. Lee in the U.S.A.

Genetic Observations: Long term storage; investigations by Dr. H. Leh-
mann, UK., production of rare sera; investigations proposed by
Dr. Moore-Jankowski, U.S.A.

Anthroposcopic Observations: Codified atlas begun by Mr. D. R. Broth-
well, UK. on basis of consultation and new material.

Medical Assessment: Proposals and pro forma tried out by Dr. I. Polu-
nin, Malayasia, in the field. HA 26/2.

Habitual Activity: Portable methods using miniature tape recorders are
being explored by ‘Prdfessor Lange Andersen, using a novel electro-
lytic miniature recorder by Mr. H. Wolff, UK.

Dental Observations: Procedure to be put forward by Dr. Brabant,
Belgium, Mr, Brotherwell and others.

Socio-demographic Studies: Proposals by WHO, HA 25, and by Dr. D.
F. Roberts, UK., HA 25/1, 25/2,

Design and Sampling: Proposals by Dr. W. J. Schull, US.A. - and alse
by Mr. M. J. R. Healy, UK. HA 34.

TRAINING

The HA Sectional Committee has recommended that training should
normally be in the form of Postgraduate Fellowships held for a year,
during which time the Fellow would receive instruction in specific me-
thods appropriate to his interests in the Human Adaptability Project.
This instruction should, however, form part of an advanced l-year course
in the subject (e.g. environmental physiology, genetics, nutrition, etc.)
concerned. It is necessary to find out which laboratories would be willing
to engage in training on this scale and also how many individuals should
be trained to make possible national HAP programmes in both Phases,
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as far as can be foreseen at the present time. Training Fellowships, it
is hoped, will be available in all or nearly all countries from existing
local resources, but it may be necessary to make arrangements, through
SCIBP, for the establishment of a certain number of Fellowships which
could be allocated from a central pool.

For fully qualified workers, short courses on Methodology would
also be arranged.

The Sectional Committee looks forward to receiving offers for trai-
ning both in one-year and short courses on the many aspects of the
HA projects, namely in genetic studies, growth studies, environmental
physiology (heat and cold tolerance), working capacity, respiratory phy-
siology, high altitude physiology, nutritional studies.

Prror anD FEASIBILITY STUDIES

The Convener is prepared to supply all available details on field
methods, instruments and design to teams or individuals carrying out
pilot, feasibility or other trials along IBP lines, so that these techniques
may be tried out under field conditions. Information for these purposes
has been provided in 1962-65 to a number of expeditions - the Canadian
Easter Islands Expedition, the UK. Expedition to Ainu, the U.S.A. Expe-
dition to Peru, the Netherlands Expedition to Mali, and the Franco-
Belgian Expedition to Chad. Trials of IBP methods are planned for
future Kalahari expeditions with Professor Tobias and Dr. Wyndham
(South Africa); Hokkaido (U.S.-Japanese expedition); and Bhutan (UK.
expedition). Other trials to be arranged at the Kyoto meeting.

SUMMARY oF METHODOLOGY DOCUMENTS AVAILABLE

H.A.18. IBP Working Party on Assessment of Cold Tolerance. Mee-
ting held 1st4th November, 1963, at Rauland, Nr. Oslo, Norway.

H.A.19, IBP Working Party on Physiological Indices of Fitness, held
at Rauland, Nr. Oslo, Norway. 4th-5th November, 1963.

H.A.20, IBP Working Party on Assessment of Heat Tolerance, held
on 11th-12th November, 1963, at the Ciba Foundation, London.

H.A22. IBP Recommendations on Anthropometry of Growth and
Physique, based on discussions held at a meeting of a working party
on Anthropometry of Growth and Physique, 6th August, 1963, at the
Ciba Foundation, London,

H.A22/1 Draft Recommendations of Sub-Committee on Anthropo-
metry for IBP.

H.A.23. IBP Recommendations on Genetic Observations.

H.A25. IBP Recommendations on Demography and related Socio-
Cultural Factors.

H.A.25/1 D. F. Roberts’ Demography Pro Forma.

H.A.25/2 Recommendations re 25/1.

H.A.26/2 « The Collection of Morbidity Data in Studies of Tradition-
alist Populations ». Working Paper for the Human Adaptability Project
of the IBP. By I. Polunin,

H.A.29. Mourant - Organization for Field Research - Blood Collec-
tion. (Pergamon).

~ H.A33. Note on « Sampling problems in human physiological inve-
stigations » by A. Cochrane (Cardiff).

H.A34. Note on Sampling Problems in Human Physiological Inve-
stigations, prepared by M. Healy, Rothamsted.

H.A51. Contents of Handbook of Agreed Methods 21-4-1965.
H.A70. Proceedings of the Kyoto Symposium (in press).
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