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TITRES ET TRAVAUX
DU
DOCTEUR PIERRE VASSAL

TITRES HOSPITALIERS

Externe des Hopitaux de Paris, décembre 1946. Concours normal.

Interne de I'Hopital Franco-Musulman, Concours de 1950.

Médecin-Assistant de I’Hépital Franco-Musulman, Concours de 1954.

Faisant fonction de Médecin de la Consultation de I"'Hépital Franco-Musulman,
1957. '

Détaché a I’Assistance Publique a dater du 1T janvier 1962.

CERTIFICATS D’ETUDES SPECIALES

Certificat de Médecine Aéronautique, Paris, 1952.

Certificat de Biologie Médicale, Paris, 1953.

Certificat d’Hygiéne Industrielle et de Médecine du Travail, Paris, 1953.
Certificat d’Immuno-Hématologie, Paris, 1954,

QUALIFICATION

Qualifié compétent en Rhumatologie, Paris, 1960.

TITRES UNIVERSITAIRES ET ADMINISTRATIFS

Licencié ¢s Lettres, Paris, 1945.

Boursier de I'Etat Norvégien (avec le nv 1), Oslo, 1947.

Biologiste du Centre National de la Recherche Scientifique, Paris, 1953.
Docteur en Médecine, Paris, 1954,

Assistant a la Faculté de Médecine de Paris, 1954-1960 (Chaire d’Anatomie).
Professeur d’Anatomie Anthropologique a I’Ecole d’Anthropologie, 1956.




Professeur d’Anatomie a I’Ecole Odontologique de Paris, 1958.
Auditeur au Centre de Hautes Etudes Administratives, 1960, Paris, 202 Session.

SOCIETES SAVANTES

Membre de la Société d’Anthropologie de Paris depuis 1948.
Membre du Conseil de cette Société depuis 1951.

Membre de la Société Anatomique de Paris, 1957.

Membre de la Société de Biotypologie, 1951.

Membre de 1'Association des Anatomistes depuis 1954.
Membre du Bureau de 1"Association depuis 1955.

Membre de la Société pour I’Etude du Rythme en Biologie, Stockholm, depuis
1955.

Membre de la Société de Pathologie Comparée depuis 1951.
Membre du Conseil de cette Société depuis 1956.

Membre de 1I'Association Francaise pour I’Etude de la Phonation et du Langage
au Laboratoire de Physiologie de la Sorbonne, depuis 1957.

Membre de la Société de Statistique de Paris, depuis 1959.

Membre de la Société Anatomique brésilienne depuis 1960.

Membre correspondant étranger du Colégio Anatdémico Brasileiro, Rio de
Janeiro, 1961.

Membre de TI'Association des Dermatologistes et Syphiligraphes de langue
francaise, 1962.

Membre de la Société Francaise de Physiologie et de Médecine Aéronautiques
et Cosmonautiques, 1962.

ACTIVITES SCIENTIFIQUES
TLaboratoire d’Anatomie de la Faculté de Médeecine, Oslo, 1947.
Centre d’Etudes Scientifiques de 'Homme du C.N.R.S. (Professeurs L.-C. Soula
et H.-V. Vallois), de 1948 a 1954.

Laboratoires d’Anatomie de la Faculté de Médecine de Paris (Professeur

G.-J. Cordier, Professeur André Delmas), de 1954 a 1960.

ACTIVITES D’ENSEIGNEMENT

Participation au Cours d’Anthropologie de la Faculté de Médecine de Paris,
1952 (Chaire d’Hygiéne, Professeur Joannon).

Travaux Pratiques d’Anatomic a I’Ecole Nationale Supérieure d’Education
Physique de Jeunes Filles, 1957.

Conférences d’Anatomie Fonctionnelle a I’Ecole Nationale Supérieure d’Educa-
tion Physique de Jeunes Gens (Chaire d’Anatomic Fonctionnelle. Profes-
seur André Delmas), 1957.




Participation au Cours des Masseurs de I'Hbdpital Lariboisiére (Service du
Professeur de Séze), 1957. '

Cours d’Anatomie Générale.

Cours d’Anatomic Cranio-faciale 4 I'Ecole Odontologique, Paris, depuis 1958.

Enseignement des éléves au Laboratoire d’Anatomie de la Faculté de Médecine,
1954-1960.

Membre des Jurys d’Anatomie et Physiologie de I’'Examen et du Concours
d’Entrée aux FEcoles Nationales Supérieures d’Education Physique
depuis 1955.

Membre du Jury de ’'Examen du Dipléme d’Etat de Masseur Kinésithérapeute
depuis 1956,

DISTINCTIONS
Mention Honorable du Prix Charles Grollet, 1954, de la Société de Pathologie
Comparée.
Lauréat de la Faculté de Médecine de Paris, Prix de Thése, Médaille d’Argent,
19055.

Lauréat de I’Académie Nationale de Médecine :

Prix Blondet (Physiopathologie), 1956.

Prix du Baron Larrey (Statistique médicale), 1957.
Membre de I’Académie des Sciences de New York, 1962.

TITRES MILITAIRES

Médecin-Capitaine de Réserve de I'Armée de I’Air.
Premiére année du Dipléme d’Etat-Major (Formation Générale).

PARTICIPATIONS AUX CONGRIES, MISSIONS
Participation au 5¢ Congrés Fédératif International d’Anatomie, Oxford, 1950.
Participation au 6¢ Congrés Fédératif International d’Anatomie, Paris, 1955
(Membre du Comité).

Participation au 7¢ Congrés Fédératif International d’Anatomie, New York,
1960.

Voyages d’études au Brésil, 1959 et 1961, en mission du Recteur de I"Université

~de Paris. Au cours de ces voyages j'ai été invité a faire des conférences

dans les Facultés de Médecine de Sao Paulo et de Floriandpolis, ainsi
que dans les Universités du Brésil a Rio de Janeiro et du Parahyba a
Jodo Pessoa.

Participation a la Création du Musée de 'Homme Ameéricain, Université de
Santa Catarina, Brésil.

Voyage d’étude au Canada, 1960. Conférences a la Faculté de Médecine de
I'Université Laval, Québec.




EXPOSE GENERAL

Dés le début de mes études médicales J ‘al é1é attiré par les disciplines
biologiques. Qu il me soit permis d’adresser ici le tcmmgnaﬁe de ma gratitude
respectueuse a la mémoire du Professeur Pol Bouin et a celle du Professeur
Rémy Collin a qui je dois pour une large part cette orientation.

Titulaire en 1947 d'une Bourse d’Etudes de I'Etat norvégien a 1’Uni-
versité d’Oslo, je m’initiai a la craniologie au Laboratoire d’Anatomie de la
Faculté de Médecine chez le Professeur K. E. Schreiner. Aprés avoir effectué
sous la direction du Professeur Vallois une mission d’études en Laponie, je
poursuivis de 1948 a 1954, sous I'égide des Professeurs Vallois et Soula, une
enquéte d’anthropologie et d’anatomie sur le vivant chez des militaires de la
garnison de Paris. Les résultats de cette enquéte portant sur plus de 150 000 me-
sures ont donné lieu a différents travaux publiés dans les Archives d’ Anatomie,
Biotypologie, les Bulletins et Mémoires de la Société d’ Anthropologie de Paris.
Leur publication compléte est en cours.

En 1954, je soutins ma Thése de doctorat en Médecine a partir de
recherches poursuivies au Laboratoire des Travaux Anatomiques de la Faculté
de Médecine de Paris sous la direction du Professeur André Delmas. Cette Thése
a recu la Médaille d’Argent de la Faculté.

Nommé aussitét aprés Assistant de la Chaire d’Anatomie a la Faculté,
je continuai mes recherches anatomiques et anthropologiques sous I'égide du
Professeur G. J. Cordier et du Professeur André Delmas. De ce fait, mes travaux
ont ¢été orientés dans le sens de I’Anatomie biométrique et de I’Anatomie fonc-
tionnelle. Ils cherchent a dégager de I’Anatomie descriptive les données utili-
sables en clinique médicale et a rattacher les fails anatomiques a leurs causes.

Parallélement a ces activités des recherches et a mes activités d’ensei-
gnement poursuivies a la Faculté de Médecine, dans le cadre de I’Ecole d’Anthro-




pologie et de I'Ecole Dentaire, j’ai suivi la voie des concours hospitaliers.
Externe des Hopitaux dans les Services des Professeurs de Gaudart d’Allaines,
Mollaret, Lenégre, Lemaire et Deparis, je fus a I’'Hépital Franco-Musulman
I'Interne du Professeur Jausion et du docteur Ordonneau, puis 1’Assistant du
docteur Nicolas et, depuis le rattachement de I'Haopital Franco-Musulman aux
Hépitaux de Paris, suis chargé de la Consultation Externe de Médecine.

(’est sous la direction du Professeur agrégé Jausion que je poursuis,
a I’'Hépital Franco-Musulman, depuis douze ans, des recherches de pathologie
générale et comparée. J'ai ainsi été amené a étudier le comportement physio-
logique et pathologique des populations d’origine nord-africaine et a étudier
successivement les variations du cholestérol sérique chez le Nord-Africain,
la pathologie cutanée, le comportement du Nord-Africain devant la tuberculose
et le cancer. Tous ces travaux publiés ou en cours de publication ont été effectués
au Laboratoire de Recherches de I'Hépital Franco-Musulman (Professeur
Jausion) et pour la pathologie osseuse du Nord-Africain en collaboration avec
les docteurs Ordonneau, Rouvillois et Djian). Ces travaux ont été publiés notam-
ment a la Société de Pathologie Comparée qui m’a fait ’honneur de m’admettre
au sein de son Conseil, en 1955.

Mon orientation anatomique s’est donc doublée du fait de mes activités
hospitaliéres d’une orientation vers la physiopathologie et la pathologie générale
et comparée.




LISTE DES
TRAVAUX SCIENTIFIQUES
ANATOMIE GENERALE

I — LA SYMETRIE DES ORGANES BINAIRES CHEZ L'HOMME

L. Sur quelques asymétries chez 'homme. VI¢ Congrés Fédératif International
d’ Anatomie, Oxford, juillet 1950.

2. Etude de quelques asymétries fonctionnelles, Biotypologie, septembre 1950,
pp- 37-48.

3. Les asymétries normales du corps humain, in L’Attitude, ouvrage édité
par la Fédération Francaise d’Education Physique a la suite de ses
Journées médicales de 1951,

4. Les asymétries de la face. Le syndrome d’allongement d’une hémiface.
Actes du Congrés de I’ Association Francaise pour I Avancement des
Sciences, Luxembourg, 1953, pp. 432-438.

5. Les asymétries de la face. Revue de Pathologie Comparée, n® 653, décem-
bre 1953, pp. 1540-1568.

Ce travail a fait I'objet d’'une longue analyse du Doyen Baudouin, dans
la Revue du Praticien du 21 mars 1954 (Le mouvement annuel en Neuro-
Psychiatrie, pp. 755 sq) et obtenu la Mention Honorable du Prix Charles Grollet
de la Société de Pathologiec Comparée pour 1954.

6. Asymétrie sensorio-faciale. Soc. Anthrop, Paris, février 1954.

7. L’asymétrie de l'oreille externe. C. R. Ass. Anat., 1954, Génes.

8. Recherches sur les bases morphologiques d’une prépondérance latérale
sensorielle. Organes de la vision et de I'audition. Thése de Doctorat en
Meédecine, Paris, 1954, 115 pages. Ce travail a obtenu le prix de Thése,
Médaille d’Argent de la Faculté.

. Prépondérance latérale oculo-auriculaire. Archives d’ Anatomie, 1956, 32. 1.
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10. Recherches sur la gaucherie en France. V¢ Congres Fédératif Interna-

tional d’ Anatomie, Paris, 1955.

Analysé par le Docteur V. V. Ginzburg, Professeur d’Anatomie a la
Faculté de Médecine de Léningrad, dans les Archives Russes d’ Anatomie, 1956-2.
11. Gaucherie oculaire et gaucherie manuelle. Fréquence et mode de trans-

mission. C. R. Ass. Anat., 1955. Analysé dans I'Encyclopédie Médico-

Chirurgicale, supplément annuel 1957, p. 4140, C. 10. Pédiatrie, tome 3.
12. Asymétrie du membre inférieur et pli fessier, Association des Anatomistes.

Lisbonne, 1957.

Ces recherches sur la symétrie des organes binaires ont obtenu le Prix
Blondet, Prix septennal de Physiopathologic décerné en 1956 par I’ Académie
Nationale de Médecine.

II — LA LOBATION DES ORGANES PLEINS

13. Ampliation thoracique et fissuration du poumon. Soc. Anat., 27 fév. 1958.
14. Cinétique viscérale et formation des lobes. Soc. Patho. Comparée,
11 mars 1958 et Revue de Pathologie Comparée., octobre 1958, n° 701,
pp- 1335-1343.

EXTREMITE CEPHALIQUE - CRANE - FACE

15. Poids des yeux et orbitométrie, C. R. Ass. Anat., 1954, Génes.

16. Une nouvelle méthode de moulage orbitaire, C. R. Ass. Anat., 1954, Génes.

17. L’oreille alpine. C. R. Ass. Anat., 1954, Génes.

18. Ftude corrélative des mesures de la téte chez le jeune adulte francais.
VIe Congrés Fédératif International d’ Anatomie, Paris, 1955 et C. R.
Association Anatomistes, XLII¢ Réunion, pp. 1350-1359.

19. Appareil destiné a déterminer les mesures en hauteur de la téte. C. R.
Ass. Anat., 1955, XLIT¢ Réunion, Paris.

20. Les proportions de la téte chez le Frangcais. Congrés International des
Sciences Anthropologiques, Philadelphie, 1956.

91. Les variations avec I’dge des proportions de la téte. Ass. Anat., 1957,
LXIVe Réunion, Leyde, pp. 764-786.

99, Les variations sexuelles du squelette céphalique. Revue Anthropologique,
1957.

Analyse par le Professeur Georges Olivier dans les Archives d’ Anatomie
Pathologique, 1958.

93 Tes variations des diamétres céphaliques chez le jeune adulte francais en

collaboration avee Henri Pineau, Soc. d’Anthrop., Paris, février 19560,

Bull. Mém. Soc. Anthrop., Paris 1958, t. 9. X¢ série, pp. 93-124.




Les travaux ont obtenu le Prix du Baron Larrey, de 1’Académie Natio-

nale de Médecine, pour 1957.

24.
25.

26.

27.

28.

29.

30.
31.

32,

33.

34.

30.

37.

Etude corrélative des dimensions de l'occiput et du trou ocecipital, en
collaboration avec Th. Thiounn, Soc. Anai., novembre 1957.

Etude corrélative des mesures de la base du crane, avec MM. Thioun et
Pineau, Assoc. Anatomistes, 1958.

L’oxycéphalie. Un cas chez un Nord-Africain, en collaboration avec MM. Bel-
lalouna et Massari. Bull. et Mém. Soc. Anthrop., Paris, 1955, t. 6, 10¢ série,
pp- 181-198.

Etude radiocraniométrique d'un cas de sténocéphalie, en collaboration
avec MM. Clerc et Clément. Société Anatomique, 5 juillet 1956.

Etude radiocraniométrique d’un sujet atteint de dysostose craniofaciale, en
collaboration avec MM. Bénard, Clerc et Clément. Société Anatomique,
5 juillet 1956.

Conférences sur le développement du squelette et sur ses variations avec
I'age, le sexe, les types humains morphologiques et raciaux. Conférences
faites a I’Ecole d’Anthropologie depuis 1957.

Anomalies costales et variations du rachis, en collaboration avec MM. Djian
et Sfar. Archives d’Anatomie Pathologique, Paris, 1957-1.

A propos des os parasternaux, en collaboration avec MM. Djian et Sfar.
Archives d’Anatomie Pathologique, Paris, 1960-1, pp. 37-38.

Etude de quelques variations costales compensées, Association des Ana-
tomistes, Leyde, 1957.

VARIATIONS MUSCULAIRES

Aplasie partielle congénitale du muscle grand pectoral, en collaboration
avec le Professeur G. Olivier et M. R. Moynier. Soc. Anatomique, 1T juil-
let 1954,

L’aplasie partielle congénitale du diaphragme droit, en collaboration avec
M. Djian, Archives d’ Anatomie Pathologique, Paris, 1957-1, pp. 165-177.

PEAU ET PHANERES

. Répartition et morphologie du systéme pileux suivant les types humains.

Revue de Pathologie Comparée, n° 638, 1952, pp. 326-346.

La topographie pilaire chez 'Homme. Essal d explication. Anthrop. Diff.
et Science des Types Constitut. 1954-2.

L’hyperthélie en Afrique du Nord, en coll. avec P. Voizard. C. R. Ass.
Anat., 1955. XLII® Réunion, pp. 1371-1380.
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40.

41.

42.

43.

44.

48.

49,

50.

BIOMETRIE HUMAINE

La taille du Francais. Archives d’ Anatomie Pathologique, 1956, 32-1, pp.40-41.

Capacité vitale el mesures du thorax. Association des Anatomistes, LX1II°
Réunion, Lisbonne, 1956.

Variations actuelles du poids et de la taille en France. Société Anatomique,
juillet 1957.

Etude des relations entre les circonférences des différents segments du corps
el certains caracléres uni- ou Lridimensionnels, en coll. avec H. Pineau.
C. R. Acad. Sciences, t. 245, pp. 1343-1345.

Les principaux périmétres somatiques, leurs liaisons réciproques et leurs
relations avec la taille et le poids. Etablissement d’un morphogramme
de corpulence, en coll. aveec H. Pineau. L’ Anthropologie, 1958, t. 62,
Nos 1-2, pp. 53-61.

Le profil périmétrique de 'adulte masculin, en coll. avec H. Pineau. C. R.
Ass. Anatom., 1958, LXIV¢ Réunion, Gand.

Relations entre le périmétre et la largeur de la main, en coll. avec H. Pineau.

C. R. Ass. Anatom., 1959, LXV¢ Réunion, Montpellier.

5. Valeur comparée de l'indice de Pignet et d’épreuves d’aptitude fonction-
I g P I

nelle & effort. Soc. Médecine Militaire Francaise, année 1960, No 8.
13 octobre 1960. Analyse dans I’Education Physique, t. 59, N© 29. p. 95.

. Nouvelles recherches anthropométriques sur le jeune adulte francais, en

coll. avec MM. S. Bouisset et H. Pineau, Biotypologie, 1960.

. Etude anthropologique de la différenciation sexuelle chez I’adulte francais

de 20 2 26 ans. en coll. avec S. de Felice. Actes du VI¢ Congrés Interna-
tional des Sciences Anthropologiques et Ethnologiques, Paris, 1960, t. 1,
pp- 359 sq.

Etude anthropométrique de la différenciation sexuelle chez I'adulte francais
de 20 & 26 ans. I. - Caractéres classiques. C. R. Acad. Sciences, t. 252,
pp- 4037-4039, séance du 19 juin 1961, en coll. avec S. de Felice. II. -
Indices nouveaux. C. R. Acad. Sciences, t. 253, pp. 315-317, séance du
10 juillet 1961, en coll. avec S. de Felice.

Les variations de ’angle bipétreux. L’X de la base du crane. C. R. Assoc.
Anat.. 1959, LXVe Réunion, Montpellier.

Nouvelle méthode de détermination du prognathisme, Soc. Anthrop., Paris.

février 1962.

ANTHROPOLOGIE PHYSIQUE

. Observations anthropologiques et ethnographiques sur les Lapons de

Norveége. Bull. Mém. Soc. Anthrop., Paris, 1. 9, I1X¢ série, 1948, pp. 33-01.
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52.

53.
54

(¥ ]

59.

60.

61.

62.

63.

Quelques données récentes en Anthropologie. Revue des Sciences Médicales,
janvier 1951.

Anthropologie et Médecine. Revue des Sciences Médicales, décembre 1952,

Persistance du type de Mechta el Arbi en Afrique du Nord, Anthropolo-

gica, Vienne, 1952.

. Persistance de types anciens a travers les Ages : la race de Mechta Afalou,

variante africaine du Cro-Magnon chez les Berbéres actuels. Anthrop.
Diff. et Science des types constitutionnels, 1954-2.

. Le Musée de 'Homme Américain, La Presse Médicale, 14 avril 1962, p. 916.

Au cours d’une mission d’études au Brésil. en 1961, j’ai participé a la
fondation du Musée de 'Homme Américain dans le cadre de I'Univer-
sité d’Etat de Santa Catarina. Ce Musée, justifié par la personnalité
et les particularités anatomiques. physiologiques et pathologiques des
habitants préhistoriques ou actuels du Nouveau Monde, a été créé en
liaison avec le Musée de 'Homme de Paris.

FEtude anthropologique des Hommes Fossiles de Florianépolis, Etat de
Santa Catarina, en coll. avec le R. P. A. Rohr, Soc. Anthrop., Paris,
avril 1962.

ANATOMIE FONCTIONNELLE

. La transillumination du crane. Quelques résultats. Société Anatomique,

Paris, juin 1959.

Les recherches actuelles sur la symétrie du corps humain. Le point de vue
anatomo-fonctionnel. Conjerence au Laboratoire d’ Anatomie de la Faculié
de Médecine de I’Université de Sdo Paulo. (Chef : Professeur Odorico
Machado de Sousa), 2 septembre 1959, Sdo Paulo.

Remarques sur la présence de certaines scissures pulmonaires rares chez le
foetus et chez 1’adulte, en collaboration avec le Professeur M. Papa-
miltiades. Premiére Réunion Européenne d’Anatomie, Strasbourg, 1960.

Gaucherie des membres et des organes des sens. Radio-Lausanne,
14 octobre 1960.

ANATOMIE COMPAREE

L’équilibre de la téte dans la série animale. VII¢ Congrés Fédératif Inter-
national d’Anatomie, New York, avril 1960.

Musculature de la main et du pied du Paresseux Ai, en coll. avec M!le F. K.
Jouffroy et M. J. Lessertisseur. Actes du I Congrés Brésilien d’ Anatomie,
Salvador, 1960.
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64.

08.

69.

-

Particularités musculaires des extrémités du Bradype Ai (Bradypus tn-
dactylus) dans leurs rapports avec la suspension arboricole, en coll.
avec Mlle F. K. Jouffroy et M. J. Lessertisseur. C. R. Assoc. Anato-
mistes, Naples, 1961, pp. 392-400.

ANATOMIE PHYSIOPATHOLOGIQUE

5. Les variations du cholestérol sérique avec le sexe, I'age, le poids et la tension

artérielle minimale chez le Francais et le Nord-Africain, en coll. avec
Mie A. Rollen, M™¢ Birman et MUe C. Durand. C. R. Acad. Sciences,
20 janvier 1959.

. Brachycéphalie, goitre et terrain granitique. Revue Pathologie Comparée,

mai 1957, N° 688, pp. 767-781.

. La physiopathologie dans le Panthéon égyptien, les dieux Bés et Phtah,

le nain et 'embryon. Bull. Mém. Soc. Anthrop., Paris, 10¢ série, N°5 3-4,
1956, pp. 168-181.

PATHOLOGIE - DERMATOLOGIE

Sur quelques trailements récents des alopécies, en collaboration avec
MM. Jausion, Bigou, Boisselier et Bénard. Archives hospitaliéres, aout 1951.

Réflexions sur I'actuel et I’avenir de 'eczéma et des dermites de contact,
en collaboration avec le Professeur agrégé H. Jausion. La Vie Meédicale,
mai 1952.

. Epidermolyse bulleuse congénitale a forme dystrophique, en collaboration

avec MM. Jausion, Bénard et Massari. VII® Congrés des Dermatologistes
et Syphiligraphes de Langue Francaise, Nancy, 1953.

'1. Les rythmes de la peau. Congres International de la Société pour I'Etude

du'Rythme en B;blogie, Stockholm, 1955.
Pour une meilleure définition de la photoallergie, en collaboration avec
MM. Jausion et Bénard, Revue de Pathologie Comparée, décembre 1956,

No 683, p. 1756 sq.

PATHOLOGIE GENERALE ET COMPAREE

3. La vaccination B.C.G. en Norveége. Revue d’Immunologie, 1948.
4.
75.

Le B.C.G., 'expérience norvégienne. Semaine des Hopitaux, 3 janvier 1949,
Sciatique tuberculeuse paralysante opérée, en collaboration avec MM. Or-
donneau, Djian et Massari. Revue du Rhumatisme, décembre 1953.
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80.

81.

82.

33.

84.

86.

87.

88.

89.

90.

91.

(6. D’ot vient le mot scorbut ? Revue de Pathologie Générale, N 680, juil-

let 1956, pp. 1279-1283.

. Etude médicale des ex-voto des sources de la Seine, R. A. E.. Dijon, N¢ 36,

octobre-décembre 1958.

La maladie coronarienne et les artérites des membres inférieurs. Les deux
localisations majeures de 'athérosclérose. IX¢ Journées Meédicales et
de Pathologie Comparée de Langue Francaise, Caen, 1962.

Le diagnostic de 'amibiase chez le Nord-Africain. La Médecine Aéronau-
tique, N© 4, 4¢ trimestre 1955.

Le pélerinage aux sources de la Seine chez les Gaulois, les ex-voto du Musée
de Dijon. L’Ethnographie, Paris, 1960, pp. 110-128.

Etude comparative des variations de la cholestérolémie chez des sujets de
groupe ethnique différent traités par le 67-82. Gazette Médicale de France,
IeT juin 1960, p. 1399.

A propos de la pathologie du Nord-Africain. Gazeite Médicale de France,
t. 68, 25 octobre 1961.

REVUES GENERALES

Le V¢ Congrés Fédératif International d’ Anatomie, Oxford, 24-28 juillet 1960.
Conférence a la Section Francaise de la British Broadcasting Corporation,
18 aotut 1950.

Le Congreés de la Société d’Etudes Constitutionnelles, Tubingue, juillet 1951.
Biotypologie, décembre 1951, tome XII, NOs 3-4.

. Le IVe Congrés International des Sciences Anthropologiques et Ethnogra-

phiques. I/u)nm’ 1er-8 septembre 1952, en collaboration avec le Profes%cm
M. Verdun. La Presse Médicale, 4 décembre 1952.

Sir Arthur Keith (1866-1955). Revue de Pathologie Comparée, N© 674,
janvier 1956, pp. 238-243.

Le Professeur Hubert Jausion (1890-1959), Bull. C.E.A., 1959-1960,
No 2, pp. 13-14.

Rédaction des Comptes Rendus de la Société d’Anthropologie de Paris, dans
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be-in.a_better position than A, and so C the owner of the
vacant plot~may. build even though he obstructs B’s light.
This seems difficult {6 justify, especially when the problem
may arise only years afterwardS. Research among old deeds
may show that my predecessor in title purchased either
before or after the predecessor of my neighbour;~and
whether or not I have an easement may depend on this
fortuitous circumstance. The years to come may see a modi-
fication of the rigidity of the 1879 decision.

Modern courts prefer to adopt an objective test to ascer-
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tain the common intention of the parties, and what ease
ments are needed for the reasonable enjoyment of property
In this atmosphere the question who was grantor and w!,
grantee many years-2go does not seem so important as the
question of what the law should impute to the parties a
fair dealers. Whatever the future, happy is the man who i
wise before the event and, whether he is buyer or seller
makes express provision for the easements that he requires
and in equally clear terms negatives easements that th
other party might otherwise claim by implication.
—Third-Programme

The affluent crowd

by

IN THE FIRST of these two talks®, I described the results
of field observation in the wild on societies of primates; that
is, monkeys and apes. To everyone’s surprise, it has now
been established for every species observed that a healthy
wild primate society shows no trace of serious fighting,
either within or between bands. It is now undeniable that
primates can live without any violence at all.

But let us consider what happens to a primate society, so
peaceful in the wild,

W. M. S. RUSSELL

and protecting the rest. The monkey president and hi
establishment settle all quarrels within the band before the:
become violent, and show realism in respecting the right
of other bands. Since discontent always leads to violence, thi
reduction of violence, including his own, is the natura
criterion of a primate leader. And, finally, the wild societ;
is held together by bonds of friendship and affection whict
are more prominent in day-to-day life than the occasiona

episode of pulling rank

when it is subjected to
crowded conditions in
the zoo. The very
obgervations 1 shall
mention, together with
the know-how of zoo
directors, have helped
many zoos to provide
their monkey and ape
communities with
better living condi-
tions. But until all this
became clear,zoo condi-
tions provided a
natural experiment in
the exposure of a
society to stress. For
one thing, the =zoo
colony of monkeys pro-
vided its members
with little opportunity
for the versatile skills,
the exploratory know-
how, and the indivi-
dualistic enterprise
which they normally
exercise in the wild in search of food and refuge from
predators. The selection of leaders was no longer, as it is in
the wild, geared to responsible leadership, for there was
nothing constructive for the leaders to do. And the society
was subjected to a high degree of crowding, as compared
with a wild primate band of the same species. As Ernst
Inhelder has observed, it was essentially an urban com-
munity. The only stress that was lacking was food shortage,
for food was provided in ample guantities by the zoo. This,
then, was an affiuent society; in terms of material prosperity,
the monkeys had never had it so good.

As I explained in my first talk, the beautiful functioning
of a wild primate society is based on a number of automatic
mechanisms. Group conflict is averted by the principle of
territory, held in common by each band and respected by
its neighbour bands. Within the band, each individual has
his rights of access to the common territory, Order is main-
tained by a hierarchy of ranks, evolved peacefully as each
generation grows up, and subject to rearrangement in
accordance with the performance of the leaders in guiding

|
}
|

An affluent and urban community: monkeys in a zoo

But these automati
mechanisms breal
down outside the con
ditions in which thej
evolved., If too mang
monkeys are confinec
together, hierarchj
cannot be developet
on a basis of individua
recognition. Fighting
is now the only mean:
of establishing rank
But this brutal method
does not even work
The wrong monkey:
come to the top. The;
do not have to mee
the test of useful per

formance in solving
environmental prob
lems. Unlike wilc

leaders, they are inse
cure and trigger
happy. They are
unable to assert them
selves by a posture o
self-assurance and so they try to maintain their spurious
authority by threats and violence. Government by consen
degenerates into an unstable system of ‘ absolute despotisn
tempered by assassination’. And during a tyrant’s bries
authority, his subjects have no room to respect his swoller
territorial rights by keeping out of his way. So he spend:
much of his time bullying them. The result is that all the
subjects are under ceaseless pressure of attack and threat, Ir
this society, relations of friendship disappear; even grooming
your neighbour’s coat, the mark of affection in wild monkeys
becomes only a means of currying favour with superiors.
This loss of positive social relations, and the ceaseless
frustrations and fears to which the animals are exposed
result in persistent mental conflict for the individual
Studies on other animals, by Michael Chance, Moynihan
Tinbergen, and Kortlandt, have shown us that there are three
main mechanisms by which individual animals resolve
momentary mental conflict. All three have been observec
fleetingly in wild primates. First, there is cut-off. A sub
ordinate animal avoids provoking a dominant one by avert
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- ing his eyes or otherwise cutting off the sight of anything
s that would tempt him to do so. Like a wise monkey, he sees
‘no evil. If you throw an orange between two Japanese
monkeys, as Imanishi reports, the superior behaves as if the
food is his own, and takes it; the subordinate simply looks
away. But this method will not work for long; for monkeys,
like Oscar Wilde, can ‘resist anything except temptation .

Mechanism of redirection

The second mechanism is redirection. If an animal is torn
between attacking from frustration and fleeing from fear, he
can resolve the problem for the moment by avoiding the
animal that provoked him, and attacking someone less
formidable. This is a device well known in human bureau-
cratic and commercial offices. In the ceaseless tension of the
zoo society, all this does is to transmit stress down the
hierarchy. A kicks B, B kicks C, ultimately there comes a
point when everybody kicks the office-boy. In a zoo society

' chserved by Hans Kummer, one low-ranking female was
threatened almost without pause, for at any moment one of
the others was likely to be redirecting attack. She had no
room or cover to dodge or hide, and was soon in a poor way.

Kleiner and Tuckman recently examined the stresses in a
human hierarchy by studying the admissions to state mental
hospitals in Pennsylvania. They found that hierarchical status
was determined by colour, religion, and sex, in that order.
White Protestant men had the least mental illness—coloured
Catholic women the most. Material affluence did not affect
status, or help to relieve stress at the bottom of the hier-
archy.

The third method of momentarily easing conflict is dis-
placement activity, that is, neither attacking nor fleeing but
doing a third, originally irrelevant thing. In primates, the
chief displacement activity consists of movements of present-
ing the rear to another animal or mounting another animal;
these have been cobserved in wild monkeys and they look
superficially like sexual activities. But they can be distin-
guished in several ways from true sexual acts. They are not
limited to the wild breeding season: they are invariably
incomplete and sterile—often homosexual; and they often,
though not invariably, involve different postures. And so
these monkey displacement activities have been described
as pseudosexual, The interpretation was made and the same
name given simultaneously by Maslow and his colleagues in
the United States, and by Claire Russell and myself in this
country. Both they and we have examined its enormously
important role in human behaviour, where it is not neces-
sarily sterile.

Automalic social signals

Huxley, Lorenz, and Tinbergen have shown that those
acts which appear in animal social conflicts are often
modified and standardized, or ritualized as Huxley called
it, to serve as automatic social signals. These signals ease
the conflict for the signaller by producing an effect on the
other animal. Threat ifself in many animals is a signal built
up from incomplete movements of attack and flight: it serves
to drive away the more timid of two animals without a fight.
Cut-off, too, may be ritualized; a pair of black-headed gulls
often engage in a ceremony of ritually turning away from
each other the threatening black masks on their faces.
Konrad Lorenz has shown that many animals use social
signals which are actually little redirection activities reduced
to mere gestures. He tells of iwo gander friends who
engaged in such a ceremony repeatedly. Each would peck
at the other, striking aside at the last moment as if to
attack somebody else instead, so that the two heads and
necks shot past each other. But one day, while engaged in
letting off steam like this, the ganders became more and
more excited, and finzally the beaks met in the middle. From
that day their friendship was over. As it happens they had
plenty of room, and so they were able to keep out of each
other’s way, cutting each other whenever they met: had

been closely confined, the story might have ended more
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bloodily. Ritualizing aggression, for animals or man, is 2
delicate matter.

Displacement activities, too, may be ritualized. Monkey
pseudosexual activities serve in this way as social signals
of appeasement; they momentarily inhibit an aggressive
animal, who is allowed to mount. In zoo societies of baboons
and rthesus monkeys, observed by Kummer and Michael
Chance, this feature has led to a still more complicated
social interaction, which Kummer calls protected threat
Two females approach the tyrant male. The nearer one pro
vokes him by coming too close. At this moment she suddenty
presents her rear to him, and at the same time threaten:
her rival with the forepart of her body. The tyrant i
inhibited from attacking her by the appeasement signal
while her threat draws his attention to the rival female, anc
he redirects threat and attack on to her. This, too, is &
device well known in human societies.

Cut-off, redirection, and ritualized pseudosexual activitie:
are all observed in wild monkey societies, but so rarely and
briefly that they might have escaped attention but for the
observations in the zoo. Under the stresses of zoo life, the)
become more and more prominent. Pseudosex, in particular
takes up much of the zoo monkeys’ time; like violence itself
it is a symptom and a reliable index of stress in society. It i
true that prohibition of displacement activities in man ha
been known to produce large-scale violence. But it is cer
tainly not true that wild monkeys curb an incorrigible urge
to violence by using these devices. In the wild, they wers
evolved as a refinement, to resolve the most fleeting dead
locks in a society which shows little sign of violent urges; ir
the old zoos, where the stress was intense and never let up
threat itself served rather to provoke than to control aggres
sion. Quarrels between individuals were endemic, and ever]
now and then the whole society collapsed in an orgy of whole
sale violence, in which females and young were indis
criminately slaughtered. Such is the logic of automatic socia
mechanisms in an affluent crowd of primates.

Controlling population

Monkeys and apes owe much of their evolutionary succes
to their exceptionally low fertility. Nevertheless, if the
environment smiles upon them, wild monkey populations di
grow. How do they avoid in the wild those conditions o
crowding which prove so disastrous in the zoc?

In the first instance, they do so by redistributing thei
population. When a monkey band grows unduly big, 1
splits without violence into two, and one of the daughte:
bands seeks its fortune elsewhere, like a band of colonist
from a Neolithic village or a classical or Hellenistic Greel
city. This has been observed in howlers, rhesus, and Japan
ese monkeys. But what happens when the whole populatios
of a confined space becomes too big? Southwick has recentl;
pointed out that we have an opportunity of observing thi
among the howlers of Barro Colorado island. This is one
group of monkeys for which we have extensive populatios
records ranging over more than thirty years, and the popula
tion has been increasing for some time. Bands have bees
splitting in the normal way, but there are beginning to b
too many bands for the island. Howlers avoid conflic
between bands by the simple method of howling wheneve
two bands meet. The noisier band is evidently the larger
and its right to a larger territory is conceded withou
violence by the quieter band. But recent observers hav
noticed an ominous increase in the volume and duration o
howling. From the zoo observations, we may expect matter
to come to a head soon, even if food shortage is averted b;
human assistance, Bands will then be faced with the alterna
tive of contracting their territories and becoming affluen
crowds, with all that this entails, or going to war.

In a single society confined in a zoo, redirection distribute
and amplifies the stresses within. But what if a band is no
so confined? Carpenter performed a partly unintentiona
experiment in the ’thirties. He brought a number of rhesu
monkeys from India, and settled them on Santiago Islanc
off Puerto Rico. On the voyage, he confined the femal
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monkeys, each with her young, in separate cages. Now the
Harlows and others have recently been rearing rhesus
monkeys under various controlled conditions. They find that
it is socially disastrous for young monkeys to be raised by
their mothers alone, without the precious experience of
daily play with youngsters of their own age. In these condi-
tions, they fail to develop the usual friendship bonds and the
usual peaceful and realistic hierarchy. What is more, such
suburban isolation with their own young has a stress effect
on the mothers as well. Work of this kind has by now been
done on three generations of monkeys; and from this we
know that defects in the behaviour of mothers are still
wreaking havoc unto the third generation at least. Neglect-
ful mothering, in particular, produces juvenile delinquent
monkeys, precociously aggressive and pseudosexually active.
Carpenter’s mothers were under such stress on that voyage
in the ’thirties that at least eight of them actually killed
their babies. Family life in the whole group suffered a blow
from which it is only gradually recovering in the pleasant
conditions of Cayo Santiago, where Koford was still observ-
ing a certain pugnacity decades after the voyage.

On arrival at the island, Carpenter’'s monkeys showed a
degree of tension and fighting that we can now see to be
completely untypical of wild primates. Lack of contact
between young monkeys during the voyage had upset the
mechanism of leader selection. In one particular band a
tyrant monkey rose to the top of the hierarchy. He attacked
his subjects with such persistence that they were all in the
mood for intense redirection. As they were not confined in a
zoo, they did not attack each other but spread out in space.
The other bands were surprised to find that this one did not
follow the primate territorial rules. Its members fought
savagely until the band owned far more than its share of
the island. Carpenter now brilliantly completed his originally
unplanned experiment. He caught and removed the tyrant.
More realistic leaders took over, the territory of the band
shrunk to a size appropriate for its numbers, and peace
returned to the island.

tress and violence

From this we can tentatively conclude that when either
crowding or an aftermath effect produces much redirection
within an unconfined society, the outcome may well be war;
indeed we may see this happening soon among the howlers
on Barro Colorado. And in human history, it is not hard
to find alternations of civil and foreign war; the Plantagenet
kings of England form such a sequence, as Shakespeare
observed. The redirection factor will tend to mean violence
either at home or abrcad. But, on the other hand, the sheer
absolute degree of violence, as a symptom or measure of
the absolute stress in society, will have the contrary effect:
the greater the stress, the greater the violence both at home
and abroad. In gross statistical surveys, the two factors will
cancel out. Rummel has just reported the results of such a
survey. He concludes, as I would expect, that ‘ foreign con-
flict behaviour is not a necessary and sufficient condition
for domestic peace’. But he also concludes that ‘foreign
conflict behaviour is generally completely unrelated to
domestic conflict behaviour '. Here I believe he is misled by
the coarseness of such a survey; and certainly we might
conclude otherwise from the rhesus monkeys of Cayo
Santiago.

There is one more factor whose dim beginnings we can
discern among monkeys, but which must have become in-
creasingly prominent as human society evolved. In Japanese
monkeys, the different bands have been observed to diverge
widely in all aspects of their behaviour, including mating
taboos, food habits and economies, social mobility in the
class system, and above all in their code of social automatic
signals. These differences are cultural; they are transmitted
traditionally by mothers and leaders, who in each band
encourage some things and discourage others. With this
goes already a certain intolerance of strangers from other
cultures, though nothing as extreme as the murderous xeno-
phobia of the ants’ nest. Human societies have diverged

more widely in their automatic behaviour, and there ar:
more of them. Monkey bands do not have to mix; but, fo
human trade and international organization, so vital fo
human progress, thousands of cultures have to mingle daily
if only through their representatives. When beckoning is
summons in Britain, a dismissal in Italy, and an insult i
Malawi, cross-purposes readily arise. At their mildest, the;
give rise to stalf tensions in international organizations, .
problem serious enough to earn discussion in the journa
Nature earlier this year. At their worst, they can lead t
massacre. If, like monkeys, we had nothing but these aute
matic signal codes, the outlook for Homo sapiens would b
far from bright. Fortunately, we do have something th
monkeys have not: we can talk,

Human symbolic language

For some time it has seemed likely that human symboli
language was either evolved, or at least enormously in
proved, at a rather late date in human evolution, certainl
Iong after the appearance of tool-making. Such a conjectur
was hinted at by the late Gordon Childe, when he con
mented on the great acceleration of technical progress i
the Upper Paleclithic. Claire Russell has recently bee
playing with a tentative conjecture which may be wort]
exploring. Suppose that small early human bands, makin,
crude tools, persisted for a long time; they had little contac
with each other, and no true symbolic language at all. Eve:
a tool-making band might be run for a long time by the sorx
of automatic traditions and codes we observe in monkey:

Suppose a time came when many divergent societies ha
evolved, whose diverse tfool-kits we eventually find. The
might now be under high incentive to meet, perhaps mingle
for trade and the exchange of technical information. Suc]
meetings would lead to cross-purposes, the breakdown ¢
the primate inter-band system, and the origin of huma
war. But they must also have brought about a partial solt
tion of the problem, by the creation of rational language
independent of cultural differences and capable of expres:
ing intelligible needs and offers to any other human being
On this conjecture, language and war were born together, a
the goddess of learning and battles sprang from the hea
of Zeus. That war appeared, and has been with us eve
since, may mean that language is still used mainly for th
purposes of technical exchange; while we are still a long wa
from applying it fully to the understanding and satisfactio
of human needs. It does not mean that we cannot ever
tually solve the problem of violence, by the fuller use o
language, and by universal education in that use,

*The last refuge of the incompetent’

We have seen that only an insecure monkey in a zoo mus
fight for what he cannot otherwise get: ‘violence is the las
refuge of the incompetent’. Human beings can in principl
get what they want by talking, by explaining their need:
material and mental, to each other. As one can see in th
consulting-room, it is inarticulateness, an inability to explai
one’s wishes to others, that leads to resentment and aggre:
sion. Training may be necessary in our complex societies
but training alone produces docile technicians; and trainin
does nothing to reduce violence unless it is accompanied b
education; for education means teaching a human being hos
to get what he or she wants by the use of human language
Not for nothing did the ancients make ‘rhetoric’, the ar
of speaking, the basis of their educational system. Educatio
is the only factor that can bring the selection of huma
leaders under rational control; and increasing education |
one of the few known factors that seems to reduce th
human birth-rate. From the tragic failure of the monke
society in the crowded zoo, we may learn not to trust t
automatic mechanisms: they can never embrace the greate
complexities of human life. It is no use our trying to tur
ourselves into animals. For various reasons, we are ng
much good at being animals. For us the future lies else
where, and to solve our problems we shall have to turn ous
selves into human beings.—Third Programme
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Britain’s changing towns

T'he burghs of Fife

by IAN NAIRN

WITH THE OPENING of the Forth Bridge many more
people may be tempted across to see what is on the other
side. If they don't know the coast of Fife, they are in for
a great surprise. In twenty-six miles, there are fifteen towns
of widely different character. Some of them have only a few
hundred people, but they feel like towns all the same—like
Italy, Scotland has very few villages.

They began as fishing ports, and some of them still are.
But the coal measures of western Fife extend as far as the
coast and beyond, and so industry has played all manner of
tricks with the towns from Burntisland to Leven. With the
industry has come decay, after the decay has come urban
renewal, the best of which is as good as anything in the
country. And all this is set in rolling countryside which
always provides some kind of drama at the sea-edge even
when the cliffs are only fifty feet high. The sea itself can be
like blue velvet or a bristly grey serge, but it is never just
another stretch of water. It has all the bracing virtues of the
eastern coastline of Britain without the bleakness and
monotony which may depress the visitor to Yarmouth, Skeg-
ness, or the East Riding.

Beyond that, generalization is impossible, and this is one
of the delights of Fife. The only way to describe it is to work
round topographically, not forgetting to follow even the most
unpromising and unsignposted entry down to the sea-shore,
because that is where the interest lies.

The first town, Burntisland, is a good indication of the
range of Fife. There is one outstanding old building—the
kirk, built in 1592, and one of the very few which in its
centralized plan attempted to come to grips with the new
conditions imposed by the Reformation, Mostly, the Church
of Scotland seemed to assume that eternal salvation in the
next world made unnecessary any visual delight in this one.
Burntisland also has its decayed centre, and two schemes of
urban renewal, by Wheeler and Sproson of Kirkcaldy. Their
earlier scheme on the south side of the High Street was built
in 1957 and looks a little faded now—though it was pioneer-
ing work, especially in that it included the rehabilitation of
some old buildings, mixing them in with the new. Their later
block, opposite, requires no qualification: a zigzag plan hard
up to the street line, giving each flat a view of what is going
on. The old rhythms have been caught
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‘ Delightful tower houses’ at Dysart (rebuilding scheme by Whee]
and Sproson)

comes Seafield—not a town, but a eliff-top colliery, new
built and designed under Egon Riss. It is not yet worki
fully, and the unequal anvil'headed towers may well co
memorate the last new pit to be sunk in Scotland. As
County Durham, the coalfield is dying out from west to ea
and in fact Riss's showpiece at Thornton, north of Kirkealc
is a melancholy site today, for the seams ran out after it h;
been in use for a very few years. It deserves to become
mining museum—perhaps even with underground trips f
the visitors.

After that, Kirkcaldy itself, the only big town in Fife. Th
is Carnegie country (he came from Cowdenbeath), and tl
upper town has a spacious plan and a bewildering array
public buildings. There is more interest down by the bu:
harbour. Wheeler and Sproson’s office in Sailors Walk
directly opposite the docks and stands as a symbol of the
activities: a beautifully cared for seventeenth-centu
house with an elegant and completely modern extensio
Behind it, a set of alleys runs up the cliff-side. They a
kept in good trim by the corporation, freshly whit
washed. but the houses they once served are all derelict
demolished. It is a wonderful opportunity, and so far it h:
not been taken up.

But at Dysart, the next place to the north, the opportunit

has certainly been seized. It is an o

and effortlessly translated. R

The next burgh, Kinghorn, is for
once nothing special, though the area
around the tiny harbour, largely un-
realized, could be built up into a splen-
did holiday village, and the landscape
at the back of it is majestic. After that

Seale in miles

port which has now become part of Kir
caldy, and, as at Burntisland, there a
two rebuilding schemes by Wheeler at
Sproson. The first won a Saltire Socie
award in 1960: a remarkable tour ¢
force on the cliff edge, monopitch rao
gesticulating at the sea as though tl
town around the corner were Canne
not Kirkcaldy. Their new scheme is
few yards inland, will be finished ne
year, and is a masterpiece; the best
the country, I would say, for reinterpr
tation of the existing character and ti

The Firth
of Forth
andthe
coast of
Fife

effortless combination of old and ne
Older houses have been rehabilitated, mixed with maiso
ettes and with delightful tower houses created by simp
putting one two-storey house on top of another.

Beyond Dysart, the coast becomes bizarre, matched on
by the goings-on around Whitehaven in West Cumberlan
Pits on the cliff edge and coaly black beaches—it would }
possible to recover the sand, and this would be well wort
doing. because the sites are still full of charm.

The burghs are quite unpredictable. East Wemyss is hal
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Violence, monkeys, and man

The wild ones
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by W. M. S. RUSSELL

W. M. S. Russell is the author (with R. L. Burch) of ' Principles
of Humane Experimental Technique' and (with Claire Russell)
of ‘ Human Behaviour’. This is the first of two Third Programme
talks: the second will be published in THE LISTENER next week.

EARLIER THIS YEAR, W. G. Hoskins published a study
of the changing price of bread in England from 1480 to
1619. He found that in the early Tudor period, high prices
tend to occur in runs of several years at a time. Hoskins
ascribes this to very low margins of food and money. He
argues that, after a bad harvest, part of next year’s seed
had to be used for food, so that things got worse and worse
until the next exceptionally good harvest (and he observes
that this terrible dilemma of eating next year’s seed is not
a thing of the remote past: the Chinese experienced it on
a huge scale a few years ago).

It is easy, as Hoskins has also noticed, to correlate these
bad runs of years in Tudor England with outbreaks of
violence. But in the first thirty years of the reign of Eliza-
beth I there were noticeably fewer bad runs. The Queen’s
financial measures had created the marginal reserve that
could make a society proof against the occasional bad har-
vest. In fact, permanent grain stocks were maintained in
many towns, such as Norwich and Great Yarmouth. And
during this period England enjoyed an unprecedented relief
from violence. Abroad, wars were few, short, and cheap. At
home, riots were rare and small, and the number of govern-
ment political executions was almest unbelievably low;
hundreds in decades as compared with thousands in years
for the continental countries in that violent century. Un-
fortunately, in the fifteen-nineties the environment did its
worst. From 1594 to 1597 rain fell solidly over Eurcope from
Ireland to Silesia. Even Elizabeth could not cope with this,
and violence broke out on a large scale. It was worse than
in the bad runs of the early Tudors, for the population had
risen steeply all the time—a fact that makes Elizabeth’s
earlier feat the more remarkable,

Violence as a symptom of stress

Observations like this have led thinking pecple in all
ages, from Thucydides to Buckle and William Bolitho, to see
human violence as a symptom of stresses in human societies;
notably the stress of population pressure. Treating symptoms
is never any solution in medicine or elsewhere However,
you can use this symptom to diagnose social disease. On this
view, violence is no more inevitable than famine or plague.
It can be reduced by such things as social erganization, edu-
cation, and effective leadership.

The events of the present century have tended to support
this idea that violence is a symptom of social stress. Inflation
preceded Hitler’s first Putsch; as the economy recovered, he
sank into insignificance; but depression and unemployment
imposed a second shock on Germany, and permitted Hitler’s
final rise to power. Yet, in spite of such evidence, there has
been a tendency in recent years to revert to a still older view
of violence as the result of innate, ineradicable forces in the
individual. Violence will out, we are told; it is a natural
means of self-assertion. It is a thing we have to live with, for
which we must find outlets. Supporters of this view point to
the modern highly industrialized nations of the west. In these
affluent societies, they argue, we have never had it so good. In
fact, the affluence is pretty unevenly spread, and not nearly
as universal as they make out. But at least in this country we
do not have widespread unemployment or catastrophic infla-

why do juvenile delinquents still cosh and stab each othe
in British towns?

The question is an important one; it extends from seasid
brawls to global war. I believe there is one field of scientifi
observation which has just reached the point of providin
at least part of the answer; and I want to consider evidence
some of it extremely recent, from this field. I am referrin;
to the study of violence in societies of monkeys and ape:s
These societies are probably not unlike those small, chieff
food-gathering, bands from which the genus Homo arose
by the latest count nearly 2,000,000 years ago.

Xenophohia among ants

The surviving communities of social animals represent th
outcome of twe very different lines of evolution. At on
extreme we have communities of ants; we have known .
good deal about them for some time. The ants have gone i
for extremely high fertility. With this goes a wastefulnes
of individual life, for all but a few individuals are totall
expendable. And among ant communities we find extrem
xenophobia and militarism, culminating, in many of thes
societies, in organized total war, with compactly drilled tas
forces despatched on definite missions, regardless o
casualties, to enslave or exterminate their neighbours. Afte
50,000,000 years of this totalitarian way of life, a few an
societies have achieved agriculture or stock-raising: a prett
modest record of achievement in comparison with our owr

At the other extreme, monkeys and apes represent th
culmination of the trend among mammals towards pre
gressively lower and lower fertility. With this goes a hig
evolutionary valuation on the life of every individual in
society. Early in the Cenozoic era an observer might hav
known that the future lay with this individualistic way o
life. He could have predicted that such a way must involv
a tendency not to waste precious individual lives in fighting

But what, in fact, is the place of violence in thes
societies? Monkey and ape societies are much more difficul
10 observe in the wild than are ants’ nests. Pioneer studie
were made by Sir Solly Zuckerman at the end of the ning
teen-twenties. He was concerned chiefly with South Africa
baboons in the zoo; and further important work on zo
monkeys was carried out later by Carpenter, Chance, an
Kummer. This work provides a vital half of the total pictur:
and Zuckerman's study was already rich in discoveries ¢
permanent value. But the immediate effect of his observ:
lions was to give a sinister impression of monkey societies a
anarchic mobs, kept in sporadic subjection by repressiv
police states headed by dictators with exclusive harem:.
Zuckerman found that tensions were acute and led to ceas
less bickering and threat, collapsing periodically into whole
zale carnage. It was a matter of surprise that monkeys su:
vived at all in the wild. The notion of violent aggression as a
innate quality of primates, or at least of baboons, was in
pressed upon a whole generation of scientists.

Field observations of the necessary scale and depth wer
begun in the nineteen-thirties by Carpenter, and after th
second world war the field study of monkeys and ape
suddenly mushroomed. The reports of the field observers ar
virtually unanimous, Cargenter himself reported that fightin
is rare in wild gibbons and apparently absent in wild howle
monkeys. In many years of field observation, Haddow and hi
colleagues never saw one fight among wild African redta
monkeys. Washburn and Devore saw signs of internal vic
lence in only one in seven of their bands of wild East Africa
baboons; and no fighting at all between bands. Scuthwic

tion, and we certainly do not have to eat next year's seed. So  took over the study of wild howlers in the ’fifties, and nevl
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The wild ones ™

by W. M. S. RUSSELL

W. M. S. Russell is the author (with R. L. Burch) of ‘ Principles
of Humane Experimental Technique’ and (with Claire Russell)
of * Human Behaviour ’. This is the first of two Third Programme
talks: the second will be published in THE LISTENER next week.

EARLIER THIS YEAR, W. G. Hoskins published a study
of the changing price of bread in England from 1480 to
1619. He found that in the early Tudor period, high prices
tend to occur in runs of several years at a time. Hoskins
ascribes this to very low margins of food and money. He
argues that, after a bad harvest, part of next year's seed
had to be used for food, so that things got worse and worse
until the next exceptionally good harvest (and he observes
that this terrible dilemma of eating next year’s seed is not
a thing of the remote past: the Chinese experienced it on
a huge scale a few years ago).

It is easy, as Hoskins has also noticed, to correlate these
bad runs of years in Tudor England with outbreaks of
violence. But in the first thirty years of the reign of Eliza-
beth I there were noticeably fewer bad runs. The Queen’s
financial measures had created the marginal reserve that
could make a society proof against the occasional bad har-
vest. In fact, permanent grain stocks were maintained in
many towns, such as Norwich and Great Yarmouth., And
during this period England enjoyed an unprecedented relief
from violence. Abroad, wars were few, short, and cheap. At
home, riots were rare and small, and the number of govern-
ment political executions was almost unbelievably low;
hundreds in decades as compared with thousands in years
for the continental countries in that violent century. Un-
fortunately, in the fifteen-nineties the environment did its
worst. From 1594 to 1597 rain fell solidly over Europe from
Ireland to Silesia. Even Elizabeth could not cope with this,
and violence broke out on a large scale. If was worse than
in the bad runs of the early Tudors, for the population had
risen steeply all the time—a fact that makes Elizabeth’s
earlier feat the more remarkable.

Violence as a symptom of stress

Observations like this have led thinking pecple in all
ages, from Thucydides to Buckle and William Bolitho, to see
human violence as a symptom of stresses in human societies;
notably the stress of population pressure. Treating symptoms
is never any solution in medicine or elsewhere. However,
you can use this symptom to diagnose social disease. On this
view, violence is no more inevitable than famine or plague.
It can be reduced by such things as social organization, edu-
cation, and effective leadership.

The events of the present century have tended to support
this idea that violence is a symptom of social stress. Inflation
preceded Hitler’s first Putsch; as the economy recovered, he
sank into insignificance; but depression and unemployment
imposed a second shock on Germany, and permitted Hitler's
final rise to power. Yet, in spite of such evidence, there has
been a tendency in recent years to revert to a still clder view
of violence as the result of innate, ineradicable forces in the
individual. Violence will out, we are told; it is a matural
means of self-assertion. It is a thing we have to live with, for
which we must find outlets. Supporters of this view point to
the modern highly industrialized nations of the west. In these
affluent societies, they argue, we have never had it so geod. In
fact, the affluence is pretty unevenly spread, and not nearly
as universal as they make out. But at least in this country we
do not have widespread unemployment or catastrephic infla-

why do juvenile delinquents still cosh and stab each othe
in British towns?
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These societies are probably not unlike those small, chiefl
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by the latest count nearly 2,000,000 years ago.
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outcome of two very different lines of evolution. At on
extreme we have communities of ants; we have known
good deal about them for some time. The ants have gone i
for extremely high fertility. With this goes a wastefulnes
of individual life, for all but a few individuals are totall
expendable. And among ant communities we find extrem
xenophobia and militarism, culminating, in many of thes
societies, in organized total war, with compactly drilled tas
forces despatched on definite missions, regardless o
casualties, to enslave or exterminate their neighbours. Afte
50,000,000 years of this totalitarian way of life, a few an
societies have achieved agriculture or stock-raising: a prett
modest record of achievement in comparison with our owr

At the other extreme, monkeys and apes represent th
culmination of the trend among mammals towards pre
gressively lower and lower fertility. With this goes a hig
evolutionary vzluation on the life of every individual in
society. Early in the Cenozoic era an observer might hav
known that the future lay with this individualistic way c
life. He could have predicted that such a way must involv
a tendency not to waste precious individual lives in fighting

But what, in fact, is the place of violence in thes
societies? Monkey and ape societies are much more difficul
10 observe in the wild than azre ants’ nests. Pioneer studie
were made by Sir Solly Zuckerman at the end of the ning
teen-twenties. He was concerned chiefly with South Africa
babgons in the zoo; and further important work on zo
monkeys was carried out later by Carpenter, Chance, an
Kummer. This work provides a vital half of the total pictur:
and Zuckerman’'s study was already rich in discoveries ¢
permanent value. But the immediate effect of his observ:
tions was to give a sinister impression of monkey societies 2
anarchic mobs, kept in sporadic subjection by repressiv
police states headed by dictators with exclusive harem
Zuckerman found that tensions were acute and led to ceas
less bickering and threat, collapsing periodically into whole
sale carnage. It was a matter of surprise that monkeys su:
vived at 21l in the wild. The notion of violent aggression as a
innate quality of primates, or at least of baboons, was in
pressed upen a whole generation of scientists.

Field observations of the mecessary scale and depth wer
begun in the nineteen-thirties by Carpenter, and after th
second world war the field study of monkeys and ape
suddenly mushroomed. The reports of the field observers ar
virtually unanimous. Carpenter himself reported that fightin
ig rare in wild gibbons and apparently absent in wild howle
monkeys. In many years of field observation, Haddow and hi
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I'm certainly not either. What strikes me is that exactly
the same thing is happening now as happened to the beatnik
cult about three or four years ago. There were people
around who were beatniks, and suddenly the press got hold
of it, and the fashion people got hold of it, and suddenly
evervbody was slightly beatniky and exactly the same
thing happened. I think there’s much more of an emphasis
on commercial pressures because of things like clothes; there
are clothes specifically for ‘ mods’ and ‘ rockers’, and maga-
zines specifically for ‘mods’ and ‘rockers’, and I think
he press has played a tremendous part in creating a sort of
identity that people want to form, because at the age of
ifteen or sixteen, especially in a situation like mine, you've
cot an acute need to feel that you're somebody, and it’s
rather like using an advertising technique: you create an
image, and this image is thfpt you're either a “mod’ or a
‘rocker ’; there’s nothing else for you to be.

You don’t feel leanings towards being a ‘ mod '?

It is rather funny, because I suppose I do tend to wear
‘mod’ clothes nmow, in that I usually walk round with
washed-out jeans and I wear a white T-shirt and ® sneakers’,
and people come up to me and say ° Are you a ‘‘mod ”‘?’
and 1 sort of stand there and scratch my head, and think
well what on earth do they mean. I suppose I am a ‘mod’
because I dress like one, but m not really.

You're just a person? And all these people are, too, really.
Do you agree?

I agree. This 13 the main thmg You've got the one idea
f people being ‘mods’ ‘rockers’ or beatniks or any
other group you care to name them, and the other idea of
people just being people.

Can you look back on any incident in your own life or
~areer that illustrates what happened at Clacton or Brighton,
0 you can say how—even if it's only a spark—how that spark
jumps? How does it jump, what happens?

It’s very difficult to say. I remember when I went to
Brighton on the raves about three or four years ago, with the
reatnik-type people. We'd sif around on the beach playing
ruitars, listening to musie, and jumping into the sea with
‘lothes on, and everybody would stand and watch us, and
suddenly somebody would do something—it doesn't really
matter what—and you'd get a crowd, and as soon as you
cet a crowd policemen start coming, and the thing builds up
from there. I think exactly the same thing has happened at
Brighton and Clacton. But the thing is with the ‘mod "’ and
‘rocker’ idea, in the publi¢ mind there is such a fixed
>oncept that with ‘mods’ dand ‘rockers’ hooliganism is
ylways there, and so it is bound to happen.

Dislike of violence

Let me ask you, pe?‘sonally, first of all: have you ever felt
siolent towards anyone?

Well, ever since I've had fights with my father I've always
ried to avoid feeling violen{ towards anybody. Whenever
[ felt violent I have just on purpose calmed myself down.
've never wanted to feel violent towards anybody, and I've
Iways hated people who made a thing of violence:
vho go around, and the first thing they want after they've
had a couple of pints of beer is to have a fight with the
nearest policeman or the nearest person who gets in the way.

Is it that these people who fight at Clacton or Margate or
wherever, and push old-age pensioners over the edge, is if
that they can’t think, they’re not intelligent enough, or what?

It’s not a question of intelligence, because some of the
people who are violent are: probably also intelligent; it
s probably a question of thinking in a particular kind of
way, because so often violence or similar sort of behaviour
s the only way you can express yourself, the only way you
-an feel that you have an identity, that you've actually done
:omething which means something, even if it’s beating up an
ld lady. I think lots of crimes among young people are com-
nitted not because they want to feel criminal, not because of
heir background so much, but because they want to feel
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that they're something, they mean something. 1t's a ki 4
recognition process. !

Where do you think authority goes wrong in its attitude i
people who get violent?

I think authority goes wrong in that they're thinking ir
very rigid terms instead of thinking about the situation:
behind what’s happening. I think that on first examination ]
will be regarded by someone in authority as a bit of a crimi
nal, a wild one; but if you look at my background, I think you
could probably say that a lot of my view-points, a lot of m;
ideas, have been controlled by my background and the wa
I've behaved with ‘my parents, with my mother and father
and I think there should be much more emphasis on looking
at people objectively, not thinking of them as people witl
free will who do right and wrong according to whatever the;
feel, and that they're either good or bad; but looking a
people as very complex beings who can be influenced by al
manner of events.

You mean goingiright into their backgrounds and takin
all kinds of psychological things into consideration?

Yes. I think violence and ‘mod’' and ‘rocker ’-type be
haviour is going to be inevitable in a highly competitive
society. The more competitive you become the more people
there will be who can’t reach ordinary financial status o
social-position status by the normal routes,

Changes in the education system?

In twenty or thirty years’ time, if you pass all your exami
nations, you're going to be authority, aren't you? How woulc
you deal with young offenders then?

It depends what the young offenders were doing; but ths
very first thing I'd do is to try and look into all the influence:
that are involved. T think today a great deal could be changec
in the education system, because I can remember from m:
own primary school education that rather than being taugh
about people, aboutithings, the way people behave, I wa;
taught things like the height of Mount Everest or how mans:
beans make five. The thing that strikes me, especially with
friends of mine who were at school with me, is that they're
not taught to be creative. They're taught to think in vers
stereotyped ideas of learning facts and trotting them out ir
the examination rather than really thinking.

Just now you went back over your own life as an illustra
tion; you went back to your father, but then we've got to take
into account the fact that you are that much more intelligent
therefore can we use you as a yardstick in any way?

Yes, because although In one sense I am more intelligent
I've done exactly the same things as people with less power
of communication have done. I've committed crimes, I've
taken drugs, I've been; I suppose in one sense, immoral, I've
had trouble with my parents: so there is not really such :
difference between me and anybody else.

Apart from possibly \the direct trouble with the law, have
you any regrets?

I always get the feeling that I should regret what has gone
on, and in a sense I do regret not being able to be friendl;
with my father because I have always felt that some time i
the future I will be able to be friendly with him. But T've
never, I suppose, had any real regrets about what I've done
TI've never thought, well, this is a time in my life that
should erase and forget about because this is just part o
my experience.

Will you change? Do you think you're set now because yor
have packed a lot into nineteen years?

I don’t think T'll change very much. I think that quite pro
bably I shall enjoy thelidea of getting married, of having
children, of doing some sort of a job, even if it is writing o
anything like that. I shall probably settle down fairly sensibly

You'll become very respectable in fact, will you?

Obviously I want the same things as everybody else in the
long run. I want to haveimy own house. I probably shall enc
up with a car, with a family. If that’s what you call respect
able then I suppose I shall be.—Third Programme
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saw one fight, within or between bands. Jay gives a similar
report on wild langur bands, and Imanishi on wild Japanese
monkeys. Goodall saw little evidence of fighting in wild
chimpanzees, nor Hall in wild bands of the very baboon
species that Zuckerman had studied in the zoo. And Emlen
and Schaller saw not the slightest trace of aggression within
wild gorilla bands; and relations between bands were so
friendly that, when two bands met, they might bed down
together for the night, and individuals could come visiting
for as long as they liked.

These unanimous reports are even more impressive than
they first appear, for many of the observers were expecting
the reverse. The early zoo
findings had made such a
deep impression that at
first each field worker as-
sumed that his or her
species must be unusual.
Carpenter and Southwick
felt that howlers must be
different from other pri-
mates, especially baboons.
Haddow thought that red-
tail monkeys must be
uniquely peaceful, and Jay
reached the same con-
clusion about her langurs.
We can now see that they
were wrong: all monkey
and ape species are peace-
ful in the wild. But it
would be foolish to dis-
parage the all-iimportant
observations made by
Zuckerman and the later
observers in zoos. Putting
together the field and zoo
reports, we now know that
aggressiveness is not an
innate feature of indivi-
duals, appearing in some
primate species and not in
others. All primate species
are peaceful in some con-
ditions and violent in
others. Violence is a pro-
perty of societies exposed
to stress.

This conclusion can be extended to other mammal societies
besides the primates. As Cloudesley-Thompson put it, writing
this year about wild mammals in Africa: ‘The concept of
“nature red in tooth and claw” seems to be largely a
figment of the imagination’. And last autumn, at a sym-
posium on aggression, Harrison Matthews surveyed the field
literature and his own considerable field experience for
instances of higher mammals fighting each other in the wild.
He concluded that violent fighting, leading to severe wounds,
stress-diseases or death, only occurs when wild mammals
are subject to serious overcrowding. Virtually no mammals
fight violently at moderate population densities in the wild,
and virtually all mammals fight violently under population
pressure or when crowded in captivity.

Evidently, fighting is normally averted in the wild by
automatic control systems. These systems are evolved to
meet one range of situations, but they break down, like all
automatic controls, in situations outside this range. In fact
we find that there are two systems, and together they control
the distribution of the assets of an animal society. Under
their influence, individual animals are seldom frustrated in
the satisfaction of their needs; and the greatest good of
the greatest number is achieved without any violent fighting
at all. These two systems we call * territory " and ‘ hierarchy ',

I can illustrate both systems in communities of what we
are pleased to call domestic cats, from recent studies by
Paul Leyhausen, a world authority on the behaviour of the
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Wild chimpanzees in the Budongo forest, Uganda, expressing mutual
affection by grooming one another
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cat family. Cats accept from their human friends a margina
reserve against food shortage. But they cannot live by cat’s
meat alone. They still like to go out hunting and exploring
For these activities each cat has his own small territor
and hunting routes. Within this familiar territory he i
fearless, while his neighbours, finding it unfamiliar, ar
timid and uncertain. Hence any encounter is always resolvec
by a home win without fighting. However, the paths used b;
two cat neighbours may include common stretches, and s
relations between neighbours are settled on the basis of :
hierarchy of ranks. Within each territory, the owner i
supreme. On the common highway, the cat of higher ran}
takes precedence. But, a
in the human highwa;
code, there are situation:
in which priority in time

grants precedence ever
over absolute rank.
These arrangement!

work so amicably that :
group of cat neighbour:
will meet in the evening
for purely friendly socia
gatherings. This kind o
social organization is callec
by Leyhausen a °relative
hierarchy’, and he ha;
observed that territon
and hierarchy are the
mammalian bases, respec
tively, of individual free
dom and privacy on the
one hand, and social effi
ciency and order on the
other. In a relative hier
archy, the two systems are
in balance. But if cats ar
caged in overcrowded con
ditions, the territorial sys
tem of individual right;
disappears and gives wa}
to an absolute hierarchy o
rank, which in turn break:
down into desperat¢
violence.

Members of a band o
monkeys or apes live clost
together, moving arount
a much larger shared group territory—feeding-grounds
sleeping-grounds, and migration routes which they all hold ir
common. Here, as between individuals, the territory systen
serves to avert conflicts, this time between bands, each o
which is familiar with one territory and therefore dominan
within it. Within a band, an individual's own territory is nov
represented by his rights of movement within the commor
group domain. The individuals are ranked in a relative hier
archy, and each monkey’s rank may be measured in what i
called * social space '—in other words, by the amount of roon
he is given as they all move about. Monkeys of lower ran}
keep out of their superiors’ way, as Carpenter and Chanc
have shown. It is as if the superior had a bigger territor;
around his own body. The hierarchy of ranks is mitigated i
practice by considerable social mobility, and by the rea
responsibilities by which the leaders earn their privilegec
position.

From the field reports I have already mentioned, we ar
beginning to form a picture of the unexpectedly comple:
structure of wild primate societies. They are of many kinds
Gibbons, for instance, live in small monogamous families
while baboon or rhesus bands may contain as many as 10
individuals. In howlers, the two sexes are of roughly equa
status in the hierarchy. But langurs enjoy what is virtually
a matriarchy. Young male langurs are disciplined by mother:
and aunts to display the utmost chivalry as adults, and full
grown males will meekly accept slaps and abuse from clubs

Dr V. Reunolds
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of formidable females who keep a watchful eye on any male
approach to the nursery.

But in spite of these differences, one paitern of organiza-
tion appears to be rather widespread: we can see many of its
features in baboons and rhesus monkeys—and, in particular,
in Japanese monkeys, which have been studied in great
detail by the zoologists cf that country. When they are at
rest on the feeding-ground, a band of wild Japanese monkeys
forms a circular grouping. In the central area, or court, are
the upper-class males, with a not too absolute president at
their head, together with the babies, the very young males,
and all the females of any age. On the outskirts, outside the
court, are the lower-class adult males, When the band moves
around, the court moves in the middle of the column, with
the lower-class males as advance and rearguards. The court
personnel have  absolute
priority over feeding, and
the peripheral males may
only eat before or after the
court is at dinner. At court
the president takes priority,
then the first minister, then
the other magnates, and they
are spaced accordingly from
centre to perimeter. The
females are arranged in a
similar hierarchy; in fact, in
most of these bands the
president is simply the con-
sort of Madame President,
and the females are in
control.

When a young male reaches
a certain age he is relegated
to join the lower-class males
at the periphery. His chances
of rising in rank and getting
back to court depend on his
acceptance by the females,
usually as a sexual partner. In
three bands observed by Itani, some lower-class males have
adopted an interesting method of ingratiating themselves
with the females at court. When the females are having new
babies, the social climbers slip into the court and take charge
of last year's offspring. In return for their baby-sitting. they
are tolerated until after the new babies are born, and one at
least seems to have won a permanent place at court. In other
bands, children of dominant mothers tend to be dominant
among their peers; this has also been noticed in other
monkey species. Indeed, in the Japanese monkey we may be
witnessing the birth of a matrilineal nobility. For one young
crown prince in one band has been permitted to stay at court
long after he should have left for the outer circle, and he
may remain there for life.

Evidently in this species the females control the selection
of male leaders. But in East African baboons, presidential
elections are in the hands of a male establishment. If the
president loses his grip, they appear to transfer their sup-
port gradually to a new candidate. Long observations on
rhesus bands have shown that social mobility reaches to the
palace. Presidents are changed frequently, by Dbloodless
coups d’état. The retiring leader suffers, at worst, temporary
exile; he may take up with another band. Sometimes he just
slips discreetly back into the role of first minister.

These methods of leadership selection are important,
because leaders play a vital part in monkey societies. Their
experience is valuable in seeking food and avoiding danger.
In grave emergency, they come out fearlessly from central
headquarters to defend any citizens threatened by predaters.
But their chief function, almost the defining function of
primate leaders, is the reduction of violence, including their
own, to an absolute minimum. In all primate species, when
quarrels threaten within the band they are at once stopped
by the intervention of the leader, supported by the establish-
ment, who never quarrel among themselves. The establish-
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ment outranks any individual, however tough, and this con
fers great stability on the society.

Violence between wild primate bands is averted on the
territorial basis. When two bands meet, numbers usuall;
decide the issue, the smaller band giving way. In this waj
large bands have large territories, which is an appropriate
way of dividing assets of the whole species. The only prob
lem is to make it clear which band is the larger. The howlers:
have solved this problem by the simple method of setting uj
a howl: the louder band is recognized as the winner, and the
less noisy band gracefully withdraws. In rhesus monkeys, the
president is responsible for assessing the situation. In face
of predators, he is a hero; but when faced with other rhesu:
bands he is as realistic as Falstaff or the Duke of Plaza-Toro
While some of his young officers threaten the other band, he
sits making his appreciation
If he decides his band is the
smaller, he is the first to give
the example of retreat.

In practice, life in a wilc
primate band involves little
friction and much sociability
There are lasting friendship:s
between animals of the same
sex, who will sit or sleet
toegether and spend much time
grooming each other’s coats
Friendships of this kind d¢
much to weld the societ)
peaceably together, and ir
the wild they are more
prominent than the occasiona
episode of pulling rank.

But even if there is nc
fighting when a hierarchy has
been established, we mighs
well think that some fighting
would be necessary to decide
who was going to outrank
whom. From the early zoc
observations this was almost taken for granted, and it is true
for some mammals. Leyhausen has shown that an immigrant
tom cat has to fight everyone in the gang before he is
accepted as a member of the local establishment. But we
know now that wild primates have eliminated even this
occasional viclence. Harry and Margaret Harlow observec
baby rhesus monkeys playing together for twenty minutes
a day in a large and commodious playroom, under condi
tions approximating these of the wild, At first the young
monkeys explored and handled everything in the room
living or inanimate. Then they began to romp and wrestle
with each other. Next they played games of chasing eact
other, and finally they evolved elaborate games including
both wrestling and chasing. All this was done entirely ir
fun. By the time they had reached this stage of elaborate
play, the young monkeys had formed friendly relations anc
special friendships. Without any real aggression, they hac
formed some idea of their relative strength, agility, anc
resource, and so they had the basis of rank hierarchy. And
finally, they had become adept at dodging and evasion. Ii
was only after all this that fighting tendencies appeared, anc
so the monkeys at once formed a hierarchy to control it
without any serious injuries in the process. As the Harlows
have put it, ‘ the monkeys had gained skills of evasion . .
during the more relaxed and carefree stages of infant-infanf
affection ’. Although a rank hierarchy was now firmly estab
lished, ‘firm affectional bonds, formed earlier, remained’
On the other hand, rhesus monkeys reared for some time ir
total isolation from each other and their mothers, and then
put together, fight long and fiercely, and never form a stable
hierarchy. In other words, fighting is neither necessary nor
sufficient even for forming the primate hierarchy itself. Vio
lence, then, plays no part in the healthy life of a wild primate
society. What happens to such a society when it is exposed tc
stress, and in particular to crowding, is another story.

Dr V. Reynolds
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Toward Man

- By WALTER SULLIVAN

“How did rational, ingenious,
loguacious man evolve from
the dumb beasts? Ever since

“Darwin and other early pro-
tagonists of evolution per-
suaded the scientific world
that- this had happened, the
question has intrigued man-
kind. ,

The initial evidence for evo-
lution came from the classifi-
cation of plants and animals.
Subtle clues—the design of a
tooth, the pattern of embry-
onic growth—made it possible
to  reconstruct family trees
and unravel the evolutionary
historics of modern species,
Yet even today surprisingly
little iz known of man's own
family tree.

Last weekend authorities on
the origin of man, from
Afrleca, Europe and North
America, met at the Univer-
versity. of Chicago to com-
pare nofes on the latest evi-
dence and the most recent
theories. Before them was a
record, extending back more
than 30 million years, of crea-
tures that were either directly
ancestral to man or close
relatives: of his ancestors.

The record has heen en-
larged by exciting finds in
East Africa, Egypt and India
and its timetable has been
pinned down with considerable

- precision by various dating
fechniques based on rafes of

~ radicactive decay, Yet ‘there:
are still enormous gaps, some
of them measured in millions
~ of years.

Intolerant Ancestor

One reason is that the first
of man's ancestors to become
efficient in the use of tools
and in hunting did not toler-
ate rival species. Usually a
student of evolution has at
his disposal a variety of
closely related species repre-
senting various stages in evo-
lution, Long, long ago man
“destroyed all of his close rela-
tives, either directly or by

monopolizing the available
food.
Nevertheless, it now ap-

pears that, perhaps for mil-
lions of yeéars, more than one
man-like species lived in the
jungles of Africa. At the
-Chicago conference Dr. Louis
8.B. Leakey, whose finds at
Oiduval Gorge in Tanzania
have greatly enriched the de-
bate, told of finding remains
suggesting that three species
coexisted there, about a mil-
lion years ago.

While this was questioned,
it was widely agreed among
the conferees that two species
coexisted: one apparently a
vegetarian with a face so mas-
sive as to frighten even a
gokilla; the other smaller than
madern man, but his direct
ancestor. =

Aceording to Dr. Elwyn L.
Simons, curator of vertebrate
paleontology at Yale Univer-
sity’s Peabody Museum, emet-
gefice of man's ancestors from
thé broad stream of primate
evolution may have begun
with Propliopithecus, a gib-

" boti-like creature that lived

fram 30 to 33 million years
agh. Its fossil remains have
beén found by Yale ex-
peditions at Fayum, Egypt, on

e W O T M N e

what, apparently, was an an-
cient, jungled shoreline 100
miles inland from the present
coast of the Mediterranean.

A further step was the ap-
pearance, some 19 million
years ago, of a genus with
certain tooth features' typical
of man and the great apes.
In the vicinity of Lake Vic-
toria. Dr. Leakey and others
have found specimens ranging
in size from that of a gibbon
to that of a gorilla. He classes
these as the genus Proconsul.

They have many points in
common with creatures that
lived from Europe to the Far
East, as well as in Africa,
over an enormous time span,
from 9 million to 19 million
vears ago. Dr. Simons and
others class all of them, in-
cluding the Proconsuls, in g
single, “‘cosmopolitan’ genus
known ag Dryopithecus.

Midway through the life-
time of this genus, about 12
million years ago, ape-like
creatures with almost human
faces appeared. This was the
genus Ramapithecus, named
for one of the Indian gods
because it was found in the
Siwalik Hills of northwest
India.

Like Dryopithecus, this ge-
nus seems to have spread far
and wide over a period of
several million years. At Fort
Ternan, Kenya, Dr. Leakey
has found a similar or identi-
cal type of creature which he
calls Kenyapithecus, As with
so many of his finds, the re-
mains are associated with ma-

terial tHat can be dated, This'

is done by measurement of the
extent to which the radioac-
tive form of potassium, within
it, has decayed into argon. The
age of Kenyapithecus has thus
been put at some 14 million
years.

During this period another
creature that may have walked
upright was living in Italy.
Known d3 Oreopithecus, it
seems to represent the end of
an “unsuccesstul” line of evo-
lution.

Blank Record

Between the disappearance
of Dryopithecus and the other
early precursors, soms mnine
million years ago, the record
is blank for seven million
years. This period, which lies
within the so-called Pliocene,
seems to have been very dry.
The primate population may
have shrivelled and, after a
long period of evolutionary
stability, been driven info
rapid change.

In particular, as proposed
last weekend by Dr. John T.
Robinson, man's ancestors
may have been forced into the
firat use of tools—stones used,
because of their natural shape,
as missiles, choppers or ham-
mers.  Such unworked tools
are found with remains of
primitive, man-like creatures
that lived in Africa from one
to two million years ago.

Dr. Robinson, now professor
of anthropology at the Uni-
versity of Wisconsin, is an
emigré from South Africa,
where he was a leading an-
thority on the precursors of
man.

The immediate predecessors
of man are divided into two
types: Australopithecus and
Paranthropus, It was the lat-
ter that had an enormously
broad, gorilla-like face. The
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MILLIONS OF YEARS AGO
S

THE ROAD TO MAN

Skulls not drawn to same scale

At least 30 million years ago the features that distinguish
man from all other animals had begun to emerge. Yet,
despite the many fossil finds of recent years and the use
of radioactive decay rates to date them, large gaps exist
in the record of man’s evolution. Last weekend a con-
ference on the origin of man was held at the University
of Chicago under the auspices of the Wenner-Gren
Foundation for Anthropological Research. The time-
table that emerged from that conference is shown here.

- crown of the male skull was

a ridge, like that of the male
gorilla, to which were at-

tached powerful chewing mus-

cles. It is thought that- this
creature lived on coarse vege-
tation and probably was iden-
tical to the Zinjanthropus dis-
covered by Dr. Leakey at Ol-
duvai.

The other genus of this
period, Australopithecus, may
have been directly ancestral to
mar. He was smaller, more
human in appearance, and it
was probably he who used
tools, The manner in which
these precursors of man prob-
ably lived is described in to-
day's New York Times Maga-
zine,

The gorge at Olduvai cuts
through two deep beds of fos-
sil remains. Bed One, on the
bottom, contains remains of
these early precursors. One of
them, an apparent tool-user
described by Dr. Leakey as
Homo Habilis, is classed by
Dr. Robinson and others as a
form of Australopithecus.

Above, in. Bed Two, more ad-
vanced forms are found that
some regard as the first true
men-—Homo HErectus, like the
Peking Man and Java Man,
who lived between 400,000
and 800,000 years ago and
were followed by modern man
—Homo Sapiens.

How does one . define
“man?” It was noted at the
conference that tool use, by

itself, is a poor criterion since

apes, birds and sea otfers all
male use of sticks, stones and
thorns for a variety of tasks.
For example, as noted by Dr.
Robinson, the woodpecker
finch of the Galapagos Islands
uses a thorn to extract bugs

beyond the reach of its tongue,

However, the appearance of
Homo Erectus was marked,
not only by the Use of tools
but their manufacture with
considerable gkill. Tt also saw

the hallooning out of the brain.

and, perhaps, the hirth of
speech, The prospects are good
for ultimate decipherment of
the timetable for some of

\ D65~

these developments since the
Olduvai deposits

maferial, The latter apparent-
ly came from near by Ngoron-
goro crater and preserved
“living floors" representing
various stages of evolution.

So far the botton of Bed
One has been dated at almost
two million years old and the
top of Bed Two is about 500,-
000 years old. While some
four intervening dates have

~ been established in Bed One,

little is known of the critical
Bed Two period, when true
man was emerging. One of
the most exciting discoveries
in Bed One has been a foot
whose big toe was clearly
adapted fo give the final
thrust in the stride of an up-
right walker 1,76 million
years ago.

The recent finds have not
filled in enough of the history
to show the precise gene-
alogy. Nevertheless they have
provided landmarks along the
road to man, Some clues to
his changing way of life
may also be found in a
microscopic examination of
the tools. It was pointed out
by Dr, John Desmond Clark
of the University of Califor-
nia in Berkeley, that stone
tools still employed by a few
vestigal tribes display pat-
terng of wear that reveal the |
nature of their use.

As Dr. Robert Ascher
of Cornell University put it,
“stone tools are congealed he-
havior.” Their careful study
may: teil,-in.considerab

tail, what our ancestors did '

with them. The conference
was sponsored by the Wenner-

Gren Foundation for Anthro=

pological Research,

Fight on Smog

By DAVID R. JONES
Eaapial 1o The ¥ew York Times

DETROTT, April 10—Fho=-
tfochemieal smog, an atmos-
pheric . condition that has
been plaguein Los Angeles
for more thap 20 years, is
beginning to become a na-
tional controversy.

Aipr pollution experts in
several major cities, as well
as authorities in the Public
Health BService, believe that
several other large metro-
politan atreas will undergo be-
fore long the same discom-
fort and potential health haz-
ard that afflicts Los Angeles.

The mounting concern over
the subjeet was high lighted
this week here and in Wash-
ington, where the Senate
Public Works Committee's
subcommittee on air and wa-

ter pollution held three days |

of hearings on the matter.
The - committee tock testi-
mojy- on proposed legislation
that would require exhaust
control devices on new auto-
mobiles sold after Nowv. 1,
1966.

Senator Edmund 8. Muskie,

the Maine Demoerat who Y
heads the subcommittee, and !
leading pollution experts are |
zeroing in on the automobile

Industry because they believe
it 1s a major contributor fo
the air pollutants that form
smog,

The automakers admit they |
are the main culprits in Cali-
fornia, where they will be re-

quired by law to install ex-

were re- |
peatedly buried by volcanic ,
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=8 pulgar

humano

John Napier, D. Sc.
Departamento de Anatomia
Royal Free Hospital School of Medicine, Londres

Existen buenas razones para considerar el desa-
rrollo del pulgar como una de las mas importantes
adaptaciones en la historia de los primates. Con-
dujo primeramente a la utilidad para la vida en
los arboles y mas tarde, paradéjicamente, a igual
utilidad en la vida sobre el suelo, al menos para
un representante de este orden: el hombre.

La autonomia funcional del pulgar, que constituye
el factor principal de la habilidad de la mano, no
fue un accidente original en el curso de la evolu-
cién. Su perfeccionamiento progresivo puede se-
guirse a base de materiales fosiles de comproba-
cién y con auxilio de algunos apoyos especulativos
através de los 70 millones de afios con que cuenta
la existencia de los primates.

En la evolucién del pulgar desde su estado pri-
mitivo se pueden distinguir cuatro fases: 1) con-
vergencia, 2) oponibilidad de falanges, 3) falsa
oponibilidad, 4) oponibilidad.

Anatomistas y paleontdlogos estan hoy de acuer-
do en que la tupaya, uno de los insectivoros con-
tados entre los primates por muchos investiga-
dores, puede servir, «cum grano salis», como
modelo de la primera fase de la evolucion de los
primates. Las tupayas son animales vivaces, in-
quietos, curiosos, que viven en los lluviosos bos-
ques del tropico, donde se los puede hallar en
cualquier altitud, Para nuestro tema tiene especial
importancia el hecho de tratarse de pequefios
animales que tampoco en épocas pasadas tuvieron
mayores dimensiones. La facultad de asimiento
de las manos no constituye una condicién «sine
qua non» de la vida en los &rboles si el animal
tiene garras y es suficientemente ligero para ba-
lancearse de las ramas mas delgadas al buscar
el alimento. En cambio, se hace necesaria en
cuanto el volumen del cuerpo rebasa unas pro-
porciones criticas; porque en las ramas pequefas
los animales mayores sélo pueden mantenerse
en equilibrio con ayuda de manos y pies con
facultad de asimiento. Su ulterior desarrollo filo-
genético permitid a los primates seguir movién-
dose sobre ramas delgadas de forma que pasaron
a comer en posicién suspendida. Como Avis
(1962) ha afirmado, esto puede conducir al desa-
rrollo del caminar a brazos, es decir, lalocomocién
con ambas manos, en la que el cuerpo pende de
las extremidades anteriores. La locomocién me-
diante impulso de los brazos es una forma de
conducta de casi todos los primates cuyas di-
mensiones corporales rebasan las del macaco
(cercopiteco); pero sélo el orangutéan, el chim-
pancé y el gibon se han especializado en esta
técnica.

La mano de la tupaya (fig. 1) es bastante larga y
las puntas de sus dedos estan provistas de afi-
ladas unas. Es convergente, es decir, un movi-

Fig. 1e. Lagotrix.

miento de la articulacién metacarpo-falange aproxi-
ma las puntas de los dedos sobre la mitad de la
palma de la mano, formando asi una especie de
cuenco. El movimiento opuesto es la divergencia,
gue extiende los dedos en forma de abanico y
produce un ancho plano de sustentacion. La con-
vergencia es el primitivo mecanismo de apoyo
de todos los mamiferos dotados de patas; aun
no existe la auténtica facultad de asimiento, por
lo que los objetos s6lo pueden sostenerse con
la cooperacién de ambas manos. Dos manos
constituyen asi el equivalente funcional de una
mano con facultad de asimiento. Un ejemplo tipico
de esta técnica de comer lo ofrece la ardilla. La
tupaya esta ya algo mdas especializado, pues la
disposicién particular de los misculos dg las

manos deja ya conocer las caracteristicas del
pulgar del primate, la autonomia de movimiento
(Napier 1961).

La auténtica facultad de asimiento, es decir, la
posibilidad de asir un objeto con una mano y
empufarlo, presupone no sélo la posibilidad de
realizar un movimiento del pulgar en el conjunto
de la mano (divergencia), sino también en angulo
con ella, formando asi una pinza, conjuntamente
con los deméas dedos. En evolucién paralela, en
muchos vertebrados, como por ejemplo los papa-
gayos, lagartos, canguros y primates, ha tenido

lugar con este objeto una prolongacion del pulgar;”

pero incluso los (ltimos no tuvieron que tomar
dos impulsos, sino tres, para desarrollar un dedo
oponible (fig. 1¢).

La primera prueba fosil de la facultad de asi-
miento la ofrece la mano del Notharctus, un lemu-
rido del eoceno norteamericano. Es interesante
que el mefiique de este animal tenia una oponi-
bilidad més acusada que la del propio pulgar.
La oponibilidad del pulgar del Notharctus era
probablemente similar a la del tarsio actual, que
vive en los bosques lluviosos de la India oriental.
Pero en el tarsio, la oposicién no se lleva a cabo
como en el hombre, con ayuda de la articulacién
carpo-metacarpo, sino por un movimiento corres-
pondiente en la articulacion metacarpo-falange.
En él esta articulacion tiene una movilidad abduc-
tora, adductora y rotativa suficiente para servir
de base a la facultad de asimiento. Por su locali-
zacion, este movimiento es denominado «oponi-
bilidad de falange» (Napier 1961); se ha conser-
vado de manera interesante en gran nGmero de
individuos humanos (fig. 2), para los que consti-
tuye una parte importante del mecanismo de opo-
sicién del pulgar (Napier 1952).

El tarsio es considerado por muchos investigado-
res como descendiente vivo de la familia de que
proceden también los monos y los hombres. Su
mano presenta una importante especializacion

Fig. 1f. Orangutan.

Fig. 1a. Tupaya.

Fig. 1c. Hapalo.

(fig. 1b): en las puntas de los dedos se encuentran
unas anchas laminas carnosas cubiertas de finos
surcos papilares sobre los cuales se destaca una
ufa triangular y aplanada. Estos paniculos estan
provistos de numerosos nervios sensoriales y co-
rresponden a las yemas de los dedos en el hombre,
Como dijo el fallecido profesor F. Wood: «El pe-
queno tarsio tiene mucho que decirnos».

Tras la fase de la evolucién del pulgar en el tarsio
(oponibilidad de la falange) la prueba paleolitica
siguiente la encontramos en una época 30 millo-
nes de anos posterior. A mediados del mioceno
de Africa oriental nos encontramos con el grupo
proconsul, hominidas fésiles a los que proba-
blemente pertenecié también una especie morfo-
l6gicamente préxima al simio y al hombre. El «sos-
pechoso» mas pequefio, mejor conocido y por
tanto también el mas cercano es el proconsul
‘Pfricanus. Su mano, conservada casi totalmente,
ha podido ser reconstruida (Napier y Davis 1959).
}Aunque falta el hueso metacarpiano del pulgar,
el os trapezium (multangulum maius), con el que
integraba una extremidad, sefala que el pulgar
|c|e los primates habia extendido en aquel tiempo
isu movilidad a la articulacién carpometacarpiana.
Sin embargo, alin no era perfectamente oponible:
la verdadera oponibilidad requiere una articula-

Fig. 1g. Macaco.

Fig. 1b. Tarsio.

Fig. 1d. Periodicticus.

cién en la unioén del carpo y el metacarpo. Una
articulaciéon permite los movimientos normales de
flexion-extension, abduccién-adduccion, y, ade-
méas, una especie de rotacion combinada con
circulacidn por la que el pulgar puede moverse
sobre un eje en el punto central de la articulacién
y oponerse al plano de los deméas dedos. Pero
este movimiento parece ser en los primates una
adaptacion que tarda en presentarse en el curso
de la evolucion.

La «falsa oponibilidad» del pulgar del procénsul
recuerda funcionalmente el status de ciertos mo-
nos sudamericanos, como por ejemplo el capu-
chino (Cebus), que, no obstante, y merecidamente,
gozan fama de tener gran inteligencia y aficion
al uso de «instrumentos». La falsa oposicidn del
pulgar de estos animales se debe a que el os
multangulum maius estd vuelto hacia dentro y
dirigido contra el centro de la mano.

Los monos del Nuevo Mundo, que en compara-
cién con los wavanzados» del Viejo Mundo, repre-
sentan una fase generalizada de la evolucién de
los primates, ofrecen diversas especializaciones
del pulgar. El atele 0 mono arafia, que se sirve de
los brazos para andar, carece de pulgar, caso
extremo que puede parangonarse a la reduccion,
menos radical, aunque también muy amplia, del
pulgar entre los grandes simios del Viejo Mundo
(fig. 1). El lagotrix tiene el pulgar situado inmedia-
tamente junto a los demés dedos (fig. 1e), lo
mismo que los hapalos, que han conservado,
ademas, las unas en las puntas de los dedos
(fig. 1c).

En lo que se refiere a sus pulgares, los monos del
Viejo Mundo se han mantenido conservadores,
habiendo desaparecido aquéllos unicamente en
el caso del colobo, en tanto que en los demas
se da auténtica oponibilidad.

La primera prueba de verdadera oposicion en la
linea de los hominidas la dieron los fésiles del
pleistoceno del desfiladero de Olduvai (Tangani-
ca), donde el Dr. L. S. B. Leakey y sus colabora-
dores descubrieron en 1960 un estrato que conte-
nia restos del craneo, de una mandibula y algunos
huesos pertenecientes a pies y manos de un ser
semejante al hombre y anterior a él (fig. 3), cuya
edad provisionalmente se ha calculado en un
millén v medio de afios. Entre los huesos de la
mano se encontrd un multangulum maius, que
probaba claramente una auténtica oponibilidad,
y una ancha articulacién de pulgar gue sefiala
una mano funcionalmente similar {(no idéntica)
a la del hombre actual (Napier 1963). Otro docu-
mento sobre el pulgar oponible procede de Swart-
krans (Africa del Sur) donde se hallaron huesos
metacarpianos fésiles del grupo de los australo-
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pithecus. Aqui el hueso metacarpiano del pulgar
sefala, en comparacién con los demas dedos, un
pulgar bastante corto, como en el gorila de hoy.
No puede ponderarse bastante la importancia de
la auténtica oponibilidad del pulgar para la evo-
lucion humana. Cuando nuestros remotos ante-
pasados abandonaron los bosques para vivir en
regiones mas abiertas y despejadas y pocec a
poco empezaron a hacer uso de las piernas para
la locomocidn, las manos adquirieron mayor im-
portancia. Dejaron de ser drganos meramente
pasivos que Unicamente servian para sujetarse o
colgarse de los arboles, y se convirtieron en medio
que capacitd al hombre primitivo para emprender
la lucha contra el ambiente, una lucha que le
convertiria propiamente en hombre. Necesitd sus
manos para procurarse el sustento, para cazar,
para cosechar. Cada una de estas actividades
requeria un alto nivel de funcién manual. Un
cazador sin dientes especiales de carnivoro ne-

cesita armas para matar la presa e instrumentos
para descuartizarla; el recolector ha de construir|
recipientes para recoger y transportar los alimen-
tos. En época posterior, el hombre utilizé sus|
manos para construir la vivienda, para encender|
tuego, para confeccionar vestidos con las pieles|
de los mismos animales sacrificados para su sus-
tento personal, para fabricar armas e instrumentos
perfeccionados, para desarrollar herramientas con;
que poder fabricar otras herramientas. En nuestra
época de automacién, por dltimo, el hombre usa
sus manos para fabricar herramientas fabrican’resg
de instrumentos con los que a su vez se puede
fabricar automaticamente otras herramientas e
instrumentos. En el curso de esta evolucion ilegé:l
un momento en que el hombre comenzod a dirigir‘
sus energias manuales e intelectuales de lo pura-
mente practico a lo ornamental: a pintar las ca-
vernas, a formar figuras de barro, a hacer collares
y prendedores,

Fig. 2b. Intento de oposicion del pulgar en la hemiplejia. Sin abduccion en las articulaciones carpo-metacarpo

_metacarpo-falange. !

Fig. 3. Composicién de los huesos de la mano de
varios individuos de distintas edades, del desfiladero
de Olduvai, Tanganica (de «Antiquity» 1962, XXXVI,
41-47).

El principio de este proceso evolutivo consiste en
la seleccion natural de formas convenientes de
comportamiento. Al mejorar la locomocién en
forma erecta sobre las piernas, las manos también
se perfeccionaron. Esto implicé la correspondiente
evolucidn del craneo, particularmente en las partes
de la corteza motora y sensorial que afectan a las
funciones de la mano, y a la acumulacion de
impresiones sensoriales y habilidades motoras.
El aumento del encéfalo permitié nuevas tentati-
vas de la fuerza imaginativa, lo que a su vez volvié
a motivar una mas acusada precision de seleccion
respecto al volumen y diferenciacion del cerebro.
Asi, en incesante renovacion de causa y efecto
continuada a través de millones de afios, se fueron
perfeccionando los tres atributos del hombre: el
tamano de su cerebro, su habilidad manual y su
andar erguido.

La evolucién de la mano a lo largo de los 70 mi-
llones de afios de historia de los primates repre-
senta un proceso de desarrollo, Las disposiciones
de anteriores fases no se han perdido. Los mo-
vimientos del pulgar humano en la articulacidn

Fig. 4. Reconstruccién de la mano del Proconsul afri-
canus. (SegGn Napier y Davis, Fossil mammals of
Africa No. 16, British Museum, 1959).

metacarpo-falange se remontan a las fases de
convergencia y oponibilidad de la falange, mien-
tras los movimientos en la articulacién carpo-me-
tacarpo pueden considerarse como falsa oponi-
bilidad, en tanto se trata de flexién y extension,
y como auténtica oponibilidad con relacién a la
componente de rotacidn circunductora. Este es-
quema de perfeccionamiento filogenético es una
parte integrante del signo indeleble que, segin
palabras de Darwin, el hombre sigue llevando
como testimonio de su origen animal «a pesar de
todas sus nobles propiedades y de su espiritu
semejante a Dios».

Avis V. (1962): Southwestern J. Anthrop, 78, 2, 118.
Napier J. R. (1952): J. Anat. (Lond.) 88, 4, 335.
Napier J. R. (1961): Symp. Zool. Soc. Lond. 5, 115.
Napier J. R.,, Davis P. R. (1959): Fossil mammais of
Africa No. 16, British Museum.
Napier J. R. (1962): Nature 796, 409.
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Los accidentes de trafico constituyen, tal vez,
la més asoladora plaga del mundo civilizado,
PANORAMA, atento a todo cuanto sea pro-
blema de actualidad, insiste en el presente nd-

mero sobre este tema, cifiéndose de un modo
especial a aquellos aspectos, tan frecuentes,
que tienen relacion con la medicina.

Accidentes mortales de automévil

William G. Eckert, B. A,, M. D.

William T. Kemmerer, M. D.
(Departments of Pathology and Surgery,
Tulane University School of Medicine,
Louisiana, U.S.A.)

S ad

Hace poco se practicé en Nueva Orleans, Luisi-
ana, una investigacion sobre una serie de acci-
dentes mortales de automévil. Del material dis-
ponible — 300 casos con sus correspondientes
informes policilacos - se obtuvo una primera
demostracion de que la indole de las heridas
depende, en primer lugar, de la posicion de las
victimas en el momento del accidente y de la
circunstancia de si el accidentado es lanzado
fuera del auto o no.

Heridas de las personas que permanecen
en el coche

Es, ante todo, el choque con una parte del
coche (volante, salpicadero, marco de la ven-
tanilla, parabrisas o techo) lo que puede tener
consecuencias mortales. En lo que atafie a la
localizacién de las heridas, no se observé
ninguna diferencia esencial, entre conductores
y pasajeros heridos mortalmente, En cambio si
es diferente el grado de gravedad. Se ha demos-
trado que para el conductor el peligro de una
herida mortal es menor que para los pasajeros:
en un total de 80 accidentes, en los cuales uno
de cada dos viajeros resulté muerto, sélo en 7
casos (99%) se tratd del conductor, mientras
que en 65 casos (81%) 10 fue un pasajero.

Las victimas sufrieron con frecuencia maltiples
y graves heridas. Las de la cabeza aparecen
en el conductor y el acompaiiante aproximada-
mente en el mismo ntimero. Las fracturas apa-
recen sin embargo, con doble frecuencia en
los conductores que en los acompanantes. Mas
datos numéricos se pueden ver en el cuadro
adjunto,

Las heridas en las personas despedidas del
coche

Son en general muy graves. Lo que nos impre-
siond especialmente en estos casos fue la fre-
cuencia con que se chservaban multiples he-
ridas cada una de las cuales podia ser consi-
derada mortal por si sola. En este aspecto
nuestros resultados concuerdan en su totalidad
con los investigados por el grupo de Cornell;

La botella de vino que chocé contra el parabrisas, quedando alli enclavada, la llevaba una peatdn ebria que

murid en el accidente.

Caso clasico de una herida de torax producida por
el volante (foto de la izquierda) en un choque fron-
tal (foto de la derecha).

éstos llegan claramente a la conclusién de que
el peligro de herida mortal para los ocupantes
que salen despedidos del automdvil es cinco
veces mayor (véase PANORAMA, Noviembre,
1961).

En estas investigaciones, también aparecen
como expuestos a un especial peligro los acom-

pafiantes situados en el asiento delantero: en 10

accidentes en los gue uno de los pasajeros
salio despedido fuera del automévil, muriendo
a continuacién, dicho pasajero ocupaba el
asiente de delante. El conductor o un pasajero
de los asientos traseros corrieron la misma
suerte s6lo en 2 ocasiones.

El siguiente cuadro informa sobre la localiza-
cién y frecuencia, en tantos por ciento, de las
heridas sufridas por 150 ocupantes de auto-
movil, muertos a consecuencia del accidente.

Localizacion de | Accidentados que | Per- Total
las heridas quedan en el coche 3onas
es-

conduc- | pasa- pedidas

tor jeros
cabeza . . |58 59 62 54

(6020)* | (362¢)* | (BO%)* | (48%)*
cuello . . 13 8 9 15
torax . . . |49 52 67 52
abdomen . |31 34 52 37
pelvis . . | 4 10 7 5

* Nameros entre paréntesis: lesiones de la cabeza con
fractura,

Las heridas en los peatones

estdn condicionadas en primer lugar, por el
chogue con el vehiculo. Las extremidades in-
%ﬁores son las que corren mayor peligro: en

1 accidentes mortales, el 64% presentaban
graves heridas en las piernas; entre ellos el
287 mostraban fracturas de las dos piernas;
en una tercera parte de los casos se encontra-
ron heridas abdominales y de la pelvis. El higa-
do y el bazo estaban afectados poco mds o
menos con la misma frecuencia. En el térax,
pudieron observarse lesiones aproximadamente
en la mitad de los cadaveres; el 67% eran frac-
turas de las costillas.Observamos traumatismos
craneales en el 81% de las victimas: dos tercios
de ellas tenian fracturas o heridas cerebrales.
No hace falta subrayar que la

causa de muerte en los accidentes de auto-
movil '

sdlo pueda determinarse después de una cui-
dadosa autopsia, Esta autopsia serd especial-
mente minuciosa en la region cervical. En nues-
tras investigaciones se apreciaron tres o més
heridas independientes entre si/cada unadelas
cuales, podria considerarse como causantes
de muerte, Pueden existir tambhién heridas, rela-
tivamente inofensivas, que, sobre todo en las
personas ancianas, provoquen un chogque irre-
versible.

Como mads frecuentes, nosotros encontramos
las heridas de la cabeza y del torax combinadas

entre si o con otras heridas. Las heridas de la

pelvis causan frecuentemente complicaciones
(por ejemplo la grave hemorragia retro-perito-
neal a consecuencia de la fractura o separacién
de las vértebras sacrolumbares). Una herida de
la regién cervical, a veces muy dificil de demos-
trar, puede conducir a una muerte repentina
por edema pulmonar. Las heridas de las extre-
midades son capaces de originar la formacién
de embolias gaseosas, o grasosas. También
existe la posibilidad de acelerar la évolucién de
procesos patoldgicos existentes. Asf por ejem-
plo, una herida abdominal relativamente in-
significante condujo a la ruptura de un aneuris-
ma de aorta. De la misma manera un trauma
relativamente ligero puede contribuir al esta-
llido de un higado enfermo, Deben mencionarse
también aquellos casos en que la muerte apa-
rece a consecuencia de una aspiracién de
sangre o de vomitos. Este ltimo caso es espe-
cialmente frecuente si el accidentado ha bebido
antes con abundancia.

El alcohol interpreta un papel muy importante
en la muerte de muchos conductores y peato-
nes. En nuestras estadisticas el 60% de los
conductores, el 36% de los pasajeros y el 55%
de los peatones habian bebido inmediatamente
antes del accidente, lo que sin duda influyé en
su comportamiento antes, durante y después
del mismo. La benzedrina, barbitdricos, narcé-
ticos o mondxido de carbono, por el contrario,
nunca pudieron demostrarse en nuestros estu-
dios experimentales.

Para la explicacién de los casos de muerte, hay
que tener siempre en cuenta que en el auto-
moévil también se puede morir de muerte natu-
ral o-lo que es més frecuente - que determina-
dos estados de enfermedad (por ejemplo escle-
rosis de las coronarias, epilepsia, enfermedades
vasculocerebrales, tumores cerebrales, “stc.)
pueden conducir a un accidente con conse-
cuencias mortales. Evidentemente, existe tam-
bién la posibilidad de

suicidio, homicidio o asesinato.

Realmente, el automoévil se emplea raras veces
para el suicidio; sin embargo, el Dr. R. Ford,
de la Harvard Medical School de Boston, in-
formé sobre 9 casos, Nosotros mismos hemos
encontrado algunas ocasiones en las que la
sospecha de suicidio era muy fundada, aunque
es bien cierto que nunca pudimos alegar una
prueba evidente,

Con mayor frecuencia se presenta el hecho de
que un conductor atropelle a un peatén, y des-
pués se de a la fuga, con lo que se hace cul-
pable de homicidio. También puede ser em-
pleado el auto para un asesinato premeditado:
la victima es atropellada o bien el vehiculo est&
preparado de tal forma que durante el viaje
ocurra el accidente. También se utiliza el auto-
mévil, para el encubrimiiento de un asesinato:
sabemos de un caso en el que la victima, ya
cadaver, fue colocada en un automévil, que se
incendié después, para terminar arrojandolo a
un precipio. La posibilidad de un acto criminal
no debe ser excluida, por tanto, en la investiga-
cién de un accidente de trafico.
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Nuestro primo el gorila es, a pesar de tan cercano parentesco, poco
conocido. Pero el interés que suscita hoy dia es tal, que basta que uno
de sus hijos nazca en cautividad (como ha sucedido recientemente en
el Zoo de Basilea) para que la multitud se conmueva. Nosotros le hemos
pedido a Bernard Heuvelmans, colaborador del «lnstitut Royal de
Sciences Naturelles» de Bélgica, miembro de numerosas sociedades
cientificas internacionales y al que su obra «Sur la piste des bétes igno
rées», editada en diez idiomas, ha hecho célebre en todo el mu ndo, que
tuviera la amabilidad de concretar en las paginas de PANORAMA, lo
que se sabe y lo que se ha creido saber sobre este tema.

El pasado siglo XiX también tuve su abomina-
ble hombre de las nieves. Mds exactamente, su
«abominable hombre de los bosques»: un gi-
gante bipedo y peludo, de aspecto aterrador,
que, a decir de los indigenas y de ciertos viaje-
ros, frecuentaba los bosques de la Guinea In-
ferior. Del mismo modo que ahora sucede con
el yeti, abundaron sus descripciones y corrie-
ron toda clase de rumores sobre su comporta-
miente. Desde luego, salvo raras excepciones,
nadie, en los medios estudiosos, crefa en la
existencia de este ogro africano. Pero en nues-
tros dias, se le ve figurar entre los especimenes
de los diversos zoos del mundo. Este es, el
gorila.

i Cuidado con el yetil

Los indigenas de Nepal atribuyen hoy a los
hombres de las nieves numerosas hazafas fan-
tasmagéricas.

Uno de los sherpas de la expedicién francesa
que, en 1953, conquistaba el Makalu, contaba
a todo el que queria escucharle una terrorffica
-anécdota. En su juventud habia visto cémo un
yeti de dos metros de alto, derribaba a un yak
a puietazo limpio, destripaba con sus colmillos
al buey de lanosa vestidura y metia su bestial
hocice entre las humeantes entrafias.

Segun las informaciones espigadas en 1957 por
la expedicién americana de Tom Slick, en el
valle de Barum, el monstruo, cuando mata a un
hombre, sélo se come los ojos, los dedos y los
testiculos. Pero, de acuerdo con otros rumores,
no .siempre se comporta . como un «gourmet»
tan refinado, De un hombre de negocios desa-
parecido en Katmandu, sélo se encontraron en
la nieve un zapato y algunos jirones de ropa.
El yeti puede ser tan glotén que, en épocas de
penuria, la hembra llega a devorar a su marido.

La mala reputacién del yeti no se limita a su
glotoneria; recae también sobre su lubricidad.
Los machos raptan a veces a las mujeres para
hacerlas sus esposas, y las hembras, recono-
cibles por sus grandes senos, que rechazan
por encima de sus oméplatos cuando corren,
hacen otro tanto con los hombres.

Ni siquiera los nifios estan a cubierto de las ace-
chanzas de este gigantesco «kidnapper». Hace
cinco afios, en la region de Katmandu, un cen-
tinela vio como un hombre de las nieves se
llevaba entre sus brazos a una chiquilla. Dis-
paré sobre el raptor. Este, lanzando un rugido
de dolor, descuartizé a la nifia con la misma
facilidad con que se rasga una entrada de cine
usada. Sin embargo, si hacemos caso de ofra
opinién diferente, emitida por un sherpa del
pueblo de Tarke, llegado en peregrinacién a la
capital, el guardia hubiera hecho mejor en no
intervenir. Su hermana pequefa, Yuli, fue rap-
tada por un yeti a la edad de 6 afios; el yeti
la guardé durante cinco afios «con cuidado y
carifio» en su cueva. Sélo a causa de una en-
fermedad de la nifia, el ogro consinti6, bajo
peticion, devolverla al sitio donde la habia en-
contrado.

Si usted estima que la inverosimilitud de tales
anécdotas traduce el cardcter mitico de su pro-
tagonista - que sdlo seria una creacién imagi-
naria de los inocentes indigenas — debe pensar
también otra cosa: los gorilas que usted con-
templa en el Parque Zoolégico o en el Circo
Americano no son mas que fantasmas... En
efecto, también ellos han sido acusados, en
otros tiempos, de fechorias no menos fantés-
ticas; por tanto son merecedores de la misma
incredulidad,

¢ Eran gorilas los gorillai ?

Para convencerle, retrotraigdmonos brevemen-
te hasta el descubrimiento de los gorilas y, mas
aln, hasta su prehistoria, que se remonta a 25
siglos.

Hacia el 470 antss de J. C., el almirante carta-
ginés Hannon viaja, comisionado para fundar
nuevas colonias, a lo largo de toda la costa
oczidental de Africa. Es una empresa atrevida,
pues los viertos alisios hacen que la navega-
cion en este sentido sea muy dificil. Hannon
parte, a pesar de todo, con una flota conside-
rable — de sesenta galeras, dice -y, después dc
miltiples etapas, dobla una montana da fuego,

llamada el Carro de los Diosas, antes de recalar
en una bahia, de cuyo fondo emerge una isla.

«Habiendo arribado a esta isla — cuenta Hannon
en la relacién de su famoso periplo - la encon-
tramos habitada por salvajes. El nimero de
mujeres sobrepasaba en mucho al de hombres:
eran muy peludas, y nuestros intérpretes las
llamaban «gorillai». Perseguimos a ios salva-
jes, sin poder alcanzar ningtin hombre: hufan
a través de los precipicios con una agilidad im-
presionante y nos tiraban piedras. A pesar de
todo, conseguimos apresar a tres mujeres ; pero
como rompian sus ataduras y nos mordian vy
atacaban con furor, nos vimos obligados a ma-
tarlas. Hemos conservado sus pieles». Plinio
el Viejo dice, mucho tiempo después, que dos
trofeos de esta expedicién adornaban todavia
el templo de Astarté, en Cartago, en la época
de la invasion romana (es decir, en el 146 antes
de J. C.).

Muchas conjeturas se han hecho acerca de la
identidad de estos gorillai. Algunos han pen-
sado que eran gorilas; de ahl que su nombre
fuera aplicado a estos grandes antropoides,
cuando la ciencia del siglo XIX los descubrié o,
mejor dicho, los redescubrié. Pero a esta iden-
tificacion se le han hecho grandes objeciones.

Hay quien pretendia que estos salvajes peludos,
no pasaban de ser chimpancés, mientras otros
decian que eran simples babuinos, y los de mas
alla, incluso, los asimilaban a los pigmeos.

La dltima hipdtesis puede rechazarse con toda

El abominable

tranquiiidad: los pigmeos no son mas peludos
jue los cartagineses.

a hipétesis de los babuinos merece, todavia,

enos consideracién, pues los cartagineses
lonocian muy bien a los monos cinocéfalos,
que, por otra parte, se parecen méas a los perros
que a los hombres.

Asi pues: ¢ eran chimpancés o gorilas?

Para zanjar la cuestién es preciso estudiar,
ante todo, el drea de distribucion de los dos
generos. En el oeste africano, el dominio del
chimpancé se extiende alrededor de todo el
golfo de Guinea, desde Sierra Leona hasta el
rio Congo, mientras que el gorila sélo se en-
cuentra al sur de dicho golfo: en Gabén y la
Guinea Inferior. Los defensores de la hipotesis
del chimpancé alegan que Hannon no pudo,
con los medios de navegacién de su época,
llegar hasta esta dltima regién, por lo que no
habria sobrepasado la actual /Liberia. En tal
caso, evidentemente, no hubiera podido ver al
gorila.

Pero a esto puede responderse que los carta-
gineses, ya un siglo antes, habian demostrado
sobradamente sus cualidades de navegantes,
dando la vuelta completa a Africa en sentido
contrario. Para mayor abundamiento, como ma-
ximo argumento, tenemos que el Gnico volcdn
visible en toda la costa oeste — el Carro de los
Dioses - es el monte Camertn, situado en la
parte baja del Golfo de Guinea. Ademas, es
interesante saber que en nuestros dias los indi-
genas llaman a este volcdn «Mongo ma Lobe»:
la montaiia de los dioses. Si Hannon, pues,
sobrepasé el Cameriin, sus compafieros y él
muy bien pudieron haber encontrado gorilas,
sobre todo si se tiene en cuenta que es precisa-
mente un poco mas alla de Banya, donde estos
antropoides llegan hasta la costa.

Es cierto que en estas regiones también existen
chimpancés, pero un argumento - esta vez de
orden filolégico — permite deshacer cualquier
equivoco. Se sabe, en efecto, que el gigantesco
mono recibe en su pais de origen nombres tales
como «n'giya» (en la regién de Eveia) o «n'gui-
le» (en Bakueli). Este nombre es, con toda cla-
ridad, semejante al que, pronunciado por los
intérpretes, podia ser entendido como gorillai
por oides Cartagineses.

El nacimiento de los gorgones

Después de su descubrimiento en el siglo V

antes de J. C,, el gorila desapareci6 del pensa-
mients de los Europeos, por lo menos como
objeto de estudios cientificos. Pero resurgis,
metamorfoseado, en la leyenda. £ No es esto lo
que sucede siempre con los seres raros o in-
solilos, los cuales experimentan, antes o des-
pués, profundas transformaciones en el espi-
ritu de las gentes?

Por esto, a primera vista, puede resultar extrafio
que la imagen Gorgona, a la que nos imagina-
mos como una mujer fascinante con cabellos
formados por serpientes, pueda haber sido
inspirada por el gorila. Sin embargo, asi paréce
haber sido.

En efecto, seglin la leyenda los gorgones vivian
en lo mas profundo de Libia, tenfan los caninos
tan prominentes como el jabali y estrangulaban
alos leopardos con las manos; esto concuerda
bastante bien con lo que sabemos de !os gori-
las. Ademds, en las antiguas reproducciones
sicilianas, Gorgona es representada con un
rostro redondo que nada tiene de femenino, una
nariz muy aplastada, dientes de gorila y me-

. chones de cabello, rizados en sus extremos,
que hacen pensarirremediablemente en peque-

fias serpientes. Aqui se inicia la transformacién
radical del gorila en la Gorgona clésica.

Si a todo esto se afade que en algunas versio-
nes del Periplo de Hannon, el término «gorillai»
es ortografiado «gorgadas», sin duda como
consecuencia de una mala transcripcion, debe
aceptarse que el origen del nombre de «gorgo-

na» podria muy bien derivarse del de «gorila».
Que los zoologos nunca hayan creido en Gor-
gona, con su cabeza erizada de serpientes ame-
nazantes y su mirada que petrifica es muy com-
prensible; pero, por desgracia, su incredulidad
persistié demasiado tiempo. Sin embargo, de
la Gorgona original — es decir, del gorila - se
hizo una descripcién infinitamente mas pro-
saica.

Dos mil afios de incégnito

El primero que volvié a hablar del gorila, des-
pués de Hannon, fue un aventurero inglés,
Andrew Battel, de Leigh, en Essex, ...casi
veinte siglos mas tarde.

Hecho prisionero por los portugueses, en Bra-
sil, en 1582, Battel fue enrolado en las tropas
coloniales, y enviado al otro lado del Atlantico,
a San Pablo de Luanda. Durante los 18 afios
que paso en el este del Africa Ecuatorial, re-
corrié los bosques de la region de Mayombe y
del rio Banya, dando detalles de gran interés
sohre su fauna:

«Los bosques estdn hasta tal punto poblados
de babuinos, de monos de todo tamafio y de
loros, que cualqguier hombre tiene miedo de
aventurarse en ellos. Hay dos clases de mons-
truos que son muy comunes en estos bosques
y muy peligrosos. El més grande es llamado por
los indigenas Ponrgo. 7 i méas pequeiio En-
LelCd.k

No es dificil darse cuenta de que el Engeco no
es otra cosa que el chimpancé, que siempre ha
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PANORAMA, Mayo 1962

EEonp

hombre de los bosques

sido Hamado n'djelo por-los-aberigenes—En—especie-distinta del chimpaneédEldamafio !

cuanto al Pongo, hay que pensar que es, evi-
dentemente, el gorila, denominado por los
Fiodhs de Loango n'pungu.

«Estos Pongos - precisa Battel a continuacién
- se nutien de los frutos que encuentran en el
bosque y de nueces, pues no comen ninguna
clase de carne. No pueden hablar y no tienen
mas inteligencia que cualquier animal (...).
Caminan en grupos y matan muchos negros
entre los que se aventuran en los bosques.
Muchas veces atacan a los elefantes que vienen
a. alimentarse alli donde ellos viven, y los gol-
pean de tal forma, a pufietazos y con palos, que
los hacen huir bramando. Estos Pongos nunca
son capturados vivos, pues son tan fuertes, que
diez hombres no consiguen dominar a uno
solo.»

Samuel Purchas, que incluyé la narracion de
Battel en una coleccidn de relatos de viajes,
editada bajo sus auspicios en 1613, afiadia este
detalle recogido de boca del mismo narrador.

«En el curso de una charla, me confié que uno
de estos Pongos rapté a uno de sus boys ne-
gros, con el que convivio durante un mes. Es
verdad que no hacen dafio alguno a los que sor-
prenden de improviso, a menos que estos no
les miren fijamente, lo gue hay gue guardarse
mucho de hacer. Dice que su altura era como
la de un hombre, y dos veces mas gordos. Yo
he visto con mis propios ojos al negrito.»

A suvuelta de un viaje por Angola, de la Brosse:
en 1738, dio la pincelada final al cuadro, con-
tando que los gorilas (gue, aparte de todo con-
fundia con los chimpancés y los orangutanes
de Asia) intentan sorprender a las negras «a las
cuales guardan para divertirse con ellas, y a las
que alimentan muy bien.» «Yo he conocido en
Lowango - precisa— una negra que ha permane-
cido tres afios con estos animales.»

El increible gigante peludo

Naturalistas tan preclaros como Buffon, en
Francia, y lord Monboddo, en Escocia, que
tenian el cido atento a los relatos de los via-
jeros, fueron préacticamente los Unicos que, en
el siglo XVIll, tomaron en serio la narracidén de
Andrew Battel. Tanto el uno como el otro reco-
gieron ademads algunos testimonios que pare-
cian confirmarlo; desde entonces admitieron la
existencia del antropoide gigante, como una

monstruoso mono - dicho sea de pasada - se
exageraba a veces. Asi, Monboddo cita una
carta de un capitédn que traficaba por la costa
occidental de Africa, segtn la cual el gorila, al
que llamaba impungu, alcanzaba en la edad
adulta de 7 a 9 pies de altura, es decir de 2,15 m.
a 275 m.

El abominable hombre de los bosques era en-
tonces tan poco tomado en serio como lo es
hoy su colega de las altura del Himalaya. Por
eso no hay que asombrarse de que Raderma-
cher escriba hacia 1780 que «la mayor especie,

descrita por Buffon y otros autores como alcan-

zando la talla de un hombre, es considerada
por mucha gente como una quimeran.

;Cémo podrian creerse todas estas historias
de gigantes peludos, sedientos de violencia,
raptores de nifios, violadores de mujeres, de
cuya persona nadie podia exhibir el menor tro-
feo, el menor trozo de hueso?

Sélo el capitdn, por otra parte andnimo, citado

" por lord Monboddo pretendia que su hijo habia

estudiado un fragmento anatémico de uno de
estos monstruos,

«En el curso de su dltimo viaje, ha visto la mano
de uno de ellos, cortada unos 10 cms. por en-
cima de la articulacion de la mufeca. Estaba
seca y marchitada, y sin embargo, aun en este
estado, los dedos eran tan gruesos como tres
de los suyo, o méds gordos que su propia mu-

dez y valor habituales, reconociera en el gorila
un género de antropoide totalmente distinto,
al que denominé Gorilla gina, recordando
este (ltimo vocablo el nombre indigena de
n'gina.

Pero no creamos que con esto terminé la era
de incredulidad: pensar asi, seria desconocer
la naturaleza humana.

Cuando, en 1861, el explorador franco-ameri-
cano Paul de Chaillu, sefialé gue durante sus
cuatro afios de aventuras en Africa, se habia
encontrado en diversas ocasiones cara a cara

fieca y mas largos, propereionalmente; gue los —

nuestros; por ultimo, la parte por donde habia
sido cortada era, en este estado de momifica-
cién, mas ancha que un brazo en su mayor an-
chura; la parte superior de los dedos y todo lo
demas estaba cubierta de pelos negros; la
parte inferior era parecida a la de la mano de un
negro,»

No puede dejar de pensarse (jsigue el paralelis-
mo!) en la mano momificada atribuida a un
hombre de las nieves, que s2 conserva en el
monasterio nepali de Pangbotyi, sohre cuya
naturaleza estdn muy divididas las opiniones
de los expertos.

La verdad es acogida con desconfianza

En 1846, un misionero protestante norteameri-
cano - J. Leighton Wilson - tropezd por casua-
lidad, en Gaboén, entre los desperdicios de una
cocina indigena, con un primer craneo de go-
rila; y mas adelante, con otro. Poco después,
su colega el Dr. Thomas Savage encontro otros,
que envi6 a Boston al profesor Jeffries Wyman.
Savage y Wyman publicaron en colaboracién,
en 1847, una descripcion cientifica del desco-
nocido mono, considerado como una especie
gigante de chimpancé. En consecuencia, le
dieron el nombre genérico de Troglodytes,
que por aquel entonces era el del chimpancé,
y el especifico de gorilla, como recuerdo de
la antigua denominacién citada por Hannon.
Ademas, Savage hizo llegar dibujos del crdneo
del gorila al Cuvier britédnico, profesor Richard
Owen. Este, espiritu conservador y testarudo,
se negd a admitir la existencia de una nueva
especie, funddndose en detalles tan nimios
COmo esos croquis, aun cuando fueran acom-
pafiados de testimonios individuales y de cre-
encias indigenas. Pero cuando, un afio mas
tarde, cayeron entre sus manos dos craneos
completos, no tuvo mas remedio que dar mar-
cha atrés.

Es tal la repugnancia del espiritu humano a
reconocer aquelio que se sale de lo acostum-
brado, que nadie queria aceptar al gorila como
representante de un género verdaderamente
nuevo. Simplemente, se trataria de un chim-
pancé de gran talla. Fue necesario que los pri-
meros restos de gorila llegasen al museo de
Paris, — enviados en 1849 por el Dr. Gautier-
Laboullay y, después, en 1851, por el Dr. E. Fran-
quet y en 1852 por el almirante Penaud - para
que Isidore Geoffroy-Saint Hilaire, con su luci-

gunos, pocos fueron los sabios que le creyeron.
Sin embargo, todo lo que contaba era rigurosa-
mente cierto, aunque lo hiciera con gran riqueza
de verbo y excelente sentido dramético.

Contaba que para desafiar a sus enemigos, el
gorila se golpea el pecho con sus enormes
pufios, haciéndolo resonar como un tambor que
se puede oir, por lo menos, hasta una milla de
distancia. Pretendia que, con un solo zarpazo,
el gorila era capaz de despanzurrara un hombre
y destrozarle los miembros.

Todos estos detalles, juzgados como inverosi-
miles, sirvieron de pretexto para afirmar que
Chaillu no habia matado un solo gorila y que,
ni siquiera, los habia visto. (Sin embargo, su
veracidad ha podido ser demostrada, después,
muchas veces.) Winwood Reade, especialmen-
te, escribié: «Después de cinco meses de
estudios detallados, he podido comprobar que
el gerila jamds se golpea el pecho de esta ma-
nera, ni ataca al hombre de la forma descrita.
M. du Chaillu ha escrito sobre el gorila bastan-
tes cosas gue son verdad pero no son nuevas,
y algunas otras que son nuevas pero no ver-
dad.»

De las calumnias siempre queda algo. El primer
hombre blanco que, en nuestros dias, hizo
frente al gorila, es tenido todavia como una es-
pecie de barén de Munchhausen.

¢ No deberia todo esto hacer reflexionar a quie-
nes se encogen de hombres ante la sola men-
cién del abominable hombre de las nieves y
que, incluso, pretenden que se ha demostrado
su inexistencia? Bernard Heuvelmans
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PANORAMA, Mayo 1962

Nuevas investigacibnes de SANDOZ

Ololiuqui, la tercera droga azteca

En la antigua civilizacion mejicana, las plantas
cuyos principios activos originan profundas

acciones psiquicas, camplian una importantisima.

mision en las ceremonias religiosas tan unidas, en
aquellas culturas, con las practicas médicas. Las
tres plantas fundamentales eran el peyotl (un tipo
de cactus), el teonandcatl (variedad de hongo) y
el ololiuqui (especie de enredadera).

La sustancia activa del peyotl' (mescalina) es

conocida desde hace mucho tiempo. Las del
teonanacatl — psilocibina y psilocina — fueron
aisladas en los Laboratorios SANDOZ hace algiin
tiempo (ver PANORAMA, noviembre 1961).

Hace aproximadamente un afio, R. Gordon
Wasson, con el que ya habiamos colaborado en
nuestras investicaciones sobre el hongo maégico
mejicano, pudo proporcionarnos dos muestras
diferentes de semillas de ololiuqui, recolectadas

De OLILIVH U1, feu plantaorbicularium foliorum . (ap. XIV.

O LILIVHQVI , quam Coaxibuil ,
feu herbam Serpentisalij vocane,
volubilis herba eft, folia viridia ferens, te-
nuia,cordis figura, caules teretes,virides, te-
nucfy; . flores albos, & longiufculos . femen
rotundum fimile Coriandro,vnde nomen.
radices fibris fimules, calida quarto ordine
plantaeft . luem Gallicam curat. dolores ¢
frigore ortos fedat . flatum, ac prater natu-
ram tumores difcutic . puluis refina mixtus
rellit frigus. luxatis aut fradtis offibus , &
umbis feminaram laxis,auéo robore mi-
rum auxiliatur in modum.$ eminis etiam.
cft vius in medicina, quod tritum,ac deuo-
ratum, illicuma; capiti, & fronti, cum lacts
& Chilli , fertur morbis oculorum mederi.
deuoratum verd, venerem excitat. Acri eft
fapore, & temperie,, veluri & planta cius,
impensé calida . Indorum facrifici cum vi-
deri volebant verfari cum Superis,ac refp6-
faacci pere ab eis,ea velcebarur planta,ve de-

ﬁperenr,mi]lcq; phantafmata,& dzmonii obucrsitium effigies circumfpe ¢ta-
fent. quain re Solano maniaco Diofcoridis fimilis fortafle alicui videri poffic,

El dibujo mds antiguoe conocido de la Rivea corymbosa (de « Rerum medicarum
Novae Hispaniae thesaurus» de Francisco Herndndez), siglo XVI.

Rivea Corymbosa

Semillas de rivea corymbosa

Whd,
7™

Semillas de Ipomoea tricolor

Ipomoea tricolor

p

El cromatograma muestra que las semillas de cada una
de las dos plantas contiene, por lo menos, cinco alca-

loides diferentes.

por un indio zapoteca en las proximidades de
Oaxaca, en el sur de Méjico. A partir de estas
semillas, se pudieron cultivar en estufa la Rivea
corymbosa y la [pomoea tricolor (véase figura).

Las primeras noticias sobre el ololiuqui se en-
cuentran en los cronistas espafioles del Méjico del
siglo XVI, los cuales también mencionan el
peyotl y el teonandcatl. Asi, el padre franciscano
Bernardino de Sahagun escribe en su famosa
cronica «Historia general de las cosas de Nueva
Espafia » sobre las maravillosas propiedades del
ololiuqui: «Hay una hierba de nombre coatl-
xoxohuqui (serpiente verde) cuyas semillas se
llaman ololiuqui. Estas semillas aletargan y
trastornan los sentidos. Los indigenas se las dan
a quienes quieren perjudicar. Quién las ingiere
tiene visiones y ve cosas horribles. .. ».

El primer dibujo conocido del ololiuqui (véase
figura) procede de un meédico espaiiol, Fran-
ciscoHernandez, que llevo a cabo por encargo
de Felipe 1I, entre los afios 1570 y 1575, una
extensa investigacion sobre la flora y fauna de
Meéjico. En el afio 1897, el ololiuqui fue identi-
ficado por Manuel Urbina como la Rivea
corymbosa (L.).

Sus semillas son empleadas hoy dia con fines magi-
cos por ciertos descendientes de los indios, que
viven relativamente aislados en la comarca monta-
niosa del sur de Méjico, en la provincia de Oaxaca.

El farmacélogo sueco C. G. Santesson!, en el
afio 1937, emprendié un primer ensayo para
aislar el principio activo de la rivea corymbosa.
Sin embargo no consiguié aislar ningiin com-
puesto definido cristalizado. Por el contrario, en-
contro que el extracto alcohdlico ocasionaba en
ratones y ranas «una paralisis parcial del cerebro,

una especie de narcosis o sub-narcosis». En el

afio 1955 H. Osmond, psiquiatra canadiense,
hizo una serie de auto-experimentos con semillas
de ololiuqui: después de la ingestion de 60 a 100
semillas cafa en un estado de apatia, con pérdida
de los impulsos, que iba acompafiado de una
hipersensibilidad visual. Después de cuatro horas
aproximadamente, seguia un periodo de bienestar
con relajacion que duraba largo tiempo.

La extraccién de las simientes, procedentes de
Meéjico, mediante los cuidadosos métodos des-
arrollados en nuestros laboratorios para sustan-
cias muy delicadas, condujo al aislamiento de una
fraccién alcaloide que presenta la reaccion del
indol. Los experimentos muestran que esta
fraccion alcaloide contiene la materia activa psico-
tropa. Mediante un procedimiento de separacion
cromatografica, se consigue separar la mezcla de
alcaloides en seis componentes sencillos cuanto

D-amida del Acido isolisérgico

menos; de ellos, han podido obtenerse en estado
cristalizado cinco componentes esenciales. Una
investigacion quimica mas amplia condujo a la
sorprendente aparicion de bases del tipo del al-
caloide del cornezuelo del centeno. Uno de los
tres alcaloides cristalizados resultd ser idéntico a
la d-amida del dcido isolisérgico; el segundo era
la d-amida del 4cido lisérgico; y el tercer com-
ponente cristalizado se pudo identificar como
chano-clavina, un alcaloide que hace algunos
afios fue aislado en nuestros laboratorios a partir
de un cultivo saprofitico de un hongo del corne-
zuelo del centeno. Los cuarto y quinto com-
puestos demostraron ser idénticos al alcaloide
elymoclavina, y al alcohol correspondiente al
acido lisérgico, el lisergol.

El tipo de acciones farmacologicas, resulta de la
estructura especial de la chanoclavina (véase for-
mula) estd todavia por aclarar., En todo caso,
parece ser que no existen en la chanoclavina las
propiedades tipicas de las sustancias del corne-
zuelo del centeno, como por ejemplo las acciones
uterotonica y vasoconstrictora.

Como se deduce de la férmula, existe una especial
afinidad quimico-estructural entre la sustancia
activa del ololiuqui y el principio psicotrdpico de
las sustancias activas del hongo mdgico mejicano
(teonanécatl), esto es psilocibind y psilocina.
Como estas son también sustancias derivadas del
indol, muestran, como €1, un caracter estructural
que hasta ahora solo habia sido encontrado en
los alcaloides del cornezuelo del centeno, y ahora
en los del ololiuqui. Este cardcter estructural
reside en la sustitucién en posicion 4. Sobre la
posible relacidn entre esta sustitucién en posi-
cion 4 y la actividad psicoticomimética, ya se ha
hablado anteriormente.

La aparicién de los alcaloides del cornezuelo del
centeno en la antigua droga magica azteca olo-
liuqui, representa un hallazgo muy interesante
desde el punto de vista citoquimico, puesto que
los derivados del 4cido lisérgico hasta ahora, sélo
han sido encontrados en los hongos inferiores de
la especie claviceps. Por esto fue sorprendente
encontrar ¢n una planta superior, de la familia de
las trepadoras, algunos representantes de los
alcaloides empleados, en tantas ocasiones, en
terapéutica.

La gran actividad psicoticomimeética de las amidas
del acido lisérgico obtenidas por sintesis, por
ejemplo, la d-dietil amida del acido lisérgico
(LSD 25, Delysid), fue descubierta en nuestros
laboratorios antes de que tales combinaciones se
extrajeran de la naturaleza formando parte los
principios activos de una antigua y secreta droga
maégica.

Chanoclavina
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When Man

First

Stood Up

By JOHN PFEIFFER

OMEWHERE in Africa, perhaps
S four million or so years ago,

our remote ancestors arose from
a variety of unusual apes, and evolu-
tion was off on a new tack, They
were innocents about to be corrupted,
peaceable vegetarians about to be-
come aggressive meat-eaters, clever
primates about to be transformed into
a breed of relative geniuses. Mem-

bers of a minority species on the

make, they may have found the going
rough in the beginning. But their
rise was steady until—quite recently,
perhaps 100,000 years ago or less—
modern man, Homo sapiens, emerged
with pre-eminent status in a world
once dominated by stronger and
faster and bigger animals.

The scientific study of this notable
feat of social-climbing is on a rising
curve, Much of what we know has
been turned up within the past five
years or so—although the first big
discovery, of Neanderthal man in a
dynamited cave near Diisseldorf, Ger-
many, came more than a century ago
—and new discoveries continue, like
evolution itself. There is a growing
awareness among social scientists and
psychiatrists that a fuller understand-
ing of what we were in times past
can provide significant insights into
why we behave as we do today—and
what may become of us from here in.

Current studies confirm the notion
that things did not happen in a blaze
of glory, a great evolutionary spurt.
Man's coming, like the coming of the
haif-billion species that preceded him,
was a gradual affair resembling a
sunrise rather than a bolt of lightning.
But it may be considered as a three-
stage process:

JOHN PFEIFFER has written several
books on science and worked with Carl-
ton 5. Coon in the preparation of Hori-
zon’s “The Search for Early Man.”
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(1) An advanced-ape stage which
saw early developments in achieving
an upright stance and using tools.
The changes may have taken place
during the period from 10 to 4 million
years ago.

(2) A transition stage marked by
the increasing use of stone tools and
the beginnings of regular meat-eat-
ing. The trend was weil under wa

s AT SRl S SR Gy

few hundred millenia,

(3) An early-man stage featuring
the rise of hunting and increasingly
sophisticated social behavior. This
stage probably started a million to
half a million years ago, and lasted
until the rise of Homo sapiens.

RR an idea of life in Stage 1 times,
imagine an aerial view of an African
landscape as it appeared early one
July morning in the year 4,000,000
B.C. Below us are yellow-brown
grasslands on a wide level plain that
extends to the horizon. Trees are
scarce, except for dense groves grow-
ing along the banks of a small river
and forming a long winding ribbon of
dark green.

Now we descend for a close-up of
one tree where hairy animals are
stirring., The branches part and we
see an ape, a slim-bodied creature
which looks something like a chim-
panzee, with a wrinkled face and
large ears and a guizzical laok in its
eyes.

Then 50 to 60 individuals, the entire
troop, come down from the trees and
we notice what distinguishes them
from other apes, They do not go on
all fours but stand erect, somewhat
stooped over as if they were still
learning the trick. They are hungry
and their eating place lies more than
a mile off; on the way are stretches
of tall grass and bushes where lions

g
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PRE-MEN — Man's emergence may be considered in three
stages, the first (some 10 to 4 million years agoj that of an ad-
vanced ape, standing erect and using sticks and stones as tools.
No remains are known, but it probably resembled these still
earlier creatures: Proconsul (top) and Oreopithecus.

and other killers lurk. All at once,
the troop is on the go. A group of
large juveniles and adults fakes the
lead—followed by a nucleus consisting
of females, infants, younger juveniles
and the biggest and most dominant
males. Another group of large juve-
niles and adults forms the rear guard.

The little regiment reaches an open
area, and feeding begins. Some indi-
viduals dine in conventional style,
pulling up shoots and roots with their
fingers. But one of the apes is hard

at work with a rock in its hand, awk-

wardly making a crude point at the

end of a stout branch; others are
using such branches to dig deep for
succulent tubers and bulbs.

Suddenly a warning call indicates
danger. All eyes are focused on a
clump of bushes about 100 yards
away. One of the older leaders has
a3, digging stick in one hand, he moves
steadily toward the spot and, without
stopping, picks up a heavy stone with
his free hand. Half a dozen similarly
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APE-MEN—By two million years ago, a group knowr. as Australo-
pithecines had emerged. They were meat-eaters and hunters {top),
and one of them, Zinjanthropus [shown in a reconstruction based
on remains found in Tanganyika's Olduvai Gorge), was the first
known tool-maker.

armed males join him. The group is
too much for whatever is crouching
up ahead, and something swishes
away through the grass in search of
prey with less formidable weapons.

THIS reconstruction of the distant
past is not based on fossil records or
other remains. The evidence is in-
direct, involving, among other things,
new and continuing studies of con-
temporary monkeys and apes in the
wild. Many of the observations have

not yet been published, but already
enough is known to upset some long-
held beliefs about the limitations of
subhuman primates. For example, it
is a safe bet that tools were used by
extinet apes in the process of becom-
ing men. Chimpanzees, which pre-
sumably rank somewhat lower on the
evolutionary scale, show hitherto un-
suspected abilities in this direction—
unsuspected, that is, until a young
Cambridge zoology student named
Jane Goodall started observing them

TRUE MEN-—Stage 3 began a million to half a million years
ago. These early men included Java man (top) and Peking man,
both Homo erectus. Their hunting and social organization were

well-developed. Modern man, Homo sapiens, appeared perhaps
100,000 years ago.

nearly five years ago in the forests
of northwest Tanganyika,

She has seen more than one chim-
panzee use a crumpled leaf to sop up
drinking water from a hollow log, or
use a leaf as a napkin to wipe sticky
hands. But her most publicized ob-
servation concerns a form of toolmak-
ing, or at least incipient toolmaking.
According fo Miss Goodall (now a
baroness, having married Baron Hugo
von Lawick, a photographer assigned
to record her (Continued on Page 73)

11




SO LIGHT, IT'S ALMOST WEIGHTLESS

ERIT

d'ORSAY craftsmen have
created the lightest hose . . .
FEATHERIB, Fine rib 240
needle knit resembles the
finest lisles. 10 stretch
Nylon. in fashion colors,
One size gives perfect fit,
. Smart for busi-
legant for evening
wear. Executive length
* (over-the-calf) $2.00..
klet length (extra-
long) $1.50.

WALLACHS — NEW YORK and Branches
BURKHARDT'S RICH'S KAUFMANN’S
CINCINNATI, O, ATLANTA, GA, PITTSBURGH, PA.

AND BETTER STORES EVERYWHERE

TC-100 strong, white, stacking china from Germany. Designed
hy Nick Roericht. 5-piece place setting $5.90 plus $1.40 post-
age. DESIGN RESEARCH, 57 Brattle Street, Cambridge,
Massachusetts, and in New York at 53 East 57th Street.

When Man
First Stood Up

{Continued from Puge T1)

work in Tanganyika), a chim-
panzee will go after termites
by taking a twig or vine, pull-
ing off side branches, and
sticking it into a hole in a ter-
mite hill.

From there on, things hap-
pen quickly. Termites cling to
the intruding implement and
other termites cling to the
clingers, so that by the time
the ape pulls it out there is a
teeming blob of insects at the
end. Then he promptly licks
them off—like a lollipop. Ter-
mites are one of his favorite
foods, and he may keep up this
form of hunting for as much
as two hours. Furthermore, he
may anticipate a meal, prepar-
ing a twig before setting out
to find a suitable termite hill.
Investigators feel that if chim-
panzees are capable of such in-
genious workmanship, it seems
reasonable to assume a rather
higher order of behavior
among more advanced species
—for example, using a tool to
make a tool as in the case of
sharpening sticks for digging.

BUT we can infer just so
much from reports of chim-
panzees. Those observed to
date roam in forests where
they have hardly any enemies,
and live a loosely organized,
easy-going life. This was cer-~
tainly not the case with our

“ apish forefathers, whp occu-

pied grassy savanna lands,
were more vulnerable to pred-
ators and needed a talent for
social organization.

For a rough parallel among
present-day primates, we turn
to baboons, which generally
live in such couniry and hap-
pen to be relatively easy to
observe. For example, Sher-
wood Washburn of the Univer-
sity of California and Irven
DeVore of Harvard University
have seen  baboons moving
across Kenya savannas in van-
guard - rear - guard formation
and there is every reason to
believe that prehuman pri-
mates did the same thing. (In-
deed, this universal pattern

-was used in covered-wagon

trains and the naval convoys
of World War II.)

There is a great deal more
to be learned from such stud-
ies. An emergency is mo time
to jockey for position or
choose a leader or debate a
suitable course of action. That
must he done beforehand,
which is one reason why we
have fire and air-raid drills.
The baboon troop operates on
a similar principle, the big dif-
ference being that it has
evolved as an organic unit and
life is a continual series of
“drills” from infaney onward
Every member of the troop
knows. or will soon know, its

(Continued on Page T6)
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(Continued from Page 13)

place in a strictly organized
hierarchy.

Baboons are relaxed and af-
fectionate much of the time,
In a typical domestic scene
one female may be grooming
another, an act which not only
helps control ticks and other
parasites, but also produces
intense sensual pleasure, In-
fants scramble nearby, playing
the baboon equivalent of king-
of-the-hill or follow-the-leader
or hide-and-seek. Adult males
are always around to keep an
eye on things and stop games
when they get too rough.

Of course, there is always
an undercurrent of tragedy.
Baboons would have good rea-

son for sustained sadness if -

they were built that way, A
trocp, the product of ages of
evolution, is designed above
all to preserve and nourish its
young and it does a good job;
after all, baboons have sur-
vived for some 30 million
years. But still life is cheap.
About 7 out of every 10 in-
fants and juveniles die before
the age of 3 or 4, the victims
of injury and disease and
predators. Our primate an-
cestors may not have had a
much better record.

Furthermore, they probably
had to contend with drier
times and constantly threat-
ened food shortages. Even a
slight decrease in rainfall on
the savanna is enough to re-
duce vegetation appreciably,
and to encourage the first
signs of premeditated meat-

apes eat practically nothing
but plant food, with an occa-
sional snack of insects for
variety. They will eat meat
on ocecasion — for example,
when a baboon happens to find
a nest with eggs or fledglings
in its path, or a newborn
gazelle, Sometimes there is
a brief chase for a hare or a
small monkey. But meat-eat-
ing tends to be quite rare and
casual.

The apes that preceded us
lived under greater pressure

- and may have begun to be

more conscious of meat as a
dietary supplement. Perhaps
they were part-time scaven-
gers, competing now and then
with jackals and vultures for
the remains of lion kills, But
the odds are that they were
not habitual killers, Not yet.

THAT came during Stage 2,
abcut 2 milllon or 3 million
years ago. To picture what
was happening then, we take
another imaginary trip to
Africa for a view of another
kind of creature. It is a grassy
savanna scene, dry and dusty
and hot, and the troop rests
on a rocky rise overlooking
the plains. Judging by the
sight of troop members squat-
ting and feeding at their lei-

sure, evolution has not made
(Continued on Page T8)
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. any spectacular advances since

Stage 1. Although the squat-
ters are a bit more slender
and less hairy than their prede-
cessors, they still look very
much like chimpanzees,

But differences become evi-
dent as soon as one of them
suddenly gets up, ready for
action. There is nothing awk-
ward or stooped-over about his
stance. He moves erect, looks
over to a ledge in the near
distance at his right and
breaks into a run. He races
at top speed among the rocks,
chasing and shouting at a
brown animal about the size
of a colliee The animal a
small gazelle, runs faster but
cannot keep it up for long, and
finally we see it cornered with
its back to the ledge. The

hunter comes in for the kill

P
it back to a place
where some hand-sized stones
have been piled. Taking one
of them, he knocks chips off
opposite sides with another
stone, and makes himself a
crude but effective cutting and

carries

chopping edge. Within 10 to
15 minutes he has dismem-
bered his prey and is busy
eating, Vultures fly overhead.
They will come down later and
clean up what remains. A new
predator is establishing itself
among the animals of the
savanna.

The killer and others related
to him belong to a group of
extinet species known collec-
tively as “‘australopithecines,”
which, literally transiated,
means “southern apes” (they
were discovered about 40 years
ago in South Africa’s Trans-
vaal). But no one regards
them as apes. They were
somewhat more than that,
though somewhat less than
men—so, logically enough, they
have been called ape-men.
They exhibit an extraordinary
combination of features —
something like a house with
a colonial exterior, Victorian
furniture and gaslights in the
living room, and a kitchen
equipped with a built-in, eye-
level radar range. Mankind
was in the process of being
shaped, but not very system-

BABOONS—Studies of their behavior in the wild have given
scientists a rough parallel for that of our apish forefathers.

to

man side,

atically. Different parts of
the body evolved at different
rates.

The ape-man had a hand
only slightly more advanced
than that of the chimpanzee.
Fossil remains indicate that
the thumb was broad and flat
at the end, hinting at the be-
ginnings of a human-style grip.
Otherwise, the hand might be
difficult to distinguish from an
ape hand, Moreover, his brain
was basically an ape brain.
Most brain-case specimens in-
dicate a capacity of 450 cubic
centimeters to 550 cubic centi-
meters, which is about a pint.
This compares with 350-480
cubic centimeters for male
chimpanzees, 380 to 655 for
male gorillas and 1,200 to 1,500
for modern man.

SO far, the ape-man seems
e evidence on the hu-
Most of it has come
from the Olduvai Gorge in
Tanganyika, a small- scale
Grand Canyon rich in the re-
mains of our ancestors and
their fellow animals.

This remarkable site is the
fossil-hunting reserve of Louis
Leakey, certainly the most ac-
complished showman among
top-ranking investigators of
human evolution. Six years
ago, at a meeting in Leopold-
ville, he invited a few privi-
leged colleagues to a behind-
closed-doors showing of a new
find, which he removed ginger-
ly and dramatically from a
black box, It was the beauti-
fully preserved skull of an
18-year-old ape-man, the first
such find at Clduvai.

Leakey continues to pull
significant material out of
black boxes, and further an-
nouncements may be expected
in the not too remote future.
His latest finds include two
skull fragments belonging to
an individual with an esti-
mated brain capacilty of
about 675 cubic centimeters
and perhaps representing an
early man rather than an ape-
man, (The distinetion is not
always easy to make.) Cer-
tainly these species moved
erect in the fullest sense. Their
feet were no longer the slight-

{Continued on Page 81)
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ly modified grasping limbs of
apes, but had been redesigned
for effective walking and did
not differ significantly from
20th-century feet.

Working together with his
wife Mary, a prominent arche-
ologist, Leakey has obtained
further material bearing on
the advanced capabilities of
these strange transition crea-
tures. They have excavated
a number of “living floors”’—
that is, sites where objects lie
relatively undisturbed in about
the same positions they had in
prehistorie times.

Careful digging has revealed
an intriguing living floor at
the bottom of Olduvai Gorge,
a site by the shore of a lake
where campers built something
that endures after the passage
of 2,000 millennia_ They left
a shallow saucer-shaped de-
pression about 10 feet in dia-
meter surrounded by stones in
a semicircular pattern. some
arranged in piles. This may
be the remnant of a sheltering
wall or windbreak, the oldest
structure of its kind known.
Incidentally, the stones it was
made of did not exist any-
where near the site and were
brought in, perhaps from
places at least three or four
miles away.

Other excavations indicate
the nature of Stage 2 meat-
eating. Numerous chunks of

_rock, also brought from a dis-
tance, were probably used “as

is” to bash bones so that the
marrow could be extracted.
The earliest known manufac-
tured implements, so-called
pebble tools, served to open up
and dismember prey. Leakey,
a do-it-yourself enthusiast as
far as prehistory is concerned,

' has himself made pehble tools

and performed the entire oper-
ation — all within 20 minutes.
Incidentally, he has reason to
believe that manlike prehis-
toric creatures caught animals
with their bare hands. In his
younger days (he is now 61)
he ran down hares by an-
‘ticipating which way they
would dodge, and he once
stalked a gazelle until he was
close enough to bring it down
with a flying tackle

There is more to the meat-
eating story. The lowest and
oldest Olduvai sites include the
remains of birds, frogs, fish,
lizards, rats and mice and the
young of larger animals, in-
cluding various kinds of ante-
lopes.

If prehuman apes were in-
deed scavengers, their descend-
ants had gone at least a step
or two further. The earliest
Olduvai inhabitants did not de-
pend on the success of local
carnivores. They obtained their
cwn meat. But notice that
all the bones found at their
sites are the bones of small
animals. Since they concen-
trated on prey which could be

(Continuwed on Page 83}
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(Continued from Page 81)
caught by an individual work-
ing on his own, they certainly
did not rate as great hunters.
On the other hand, they were
regular meat-eaters.

IE[EIR descendants domi-
nate the records of Stage 3

“times, as we can tell from a

reconstruction of Olduvai about

+half a million years ago, Once

again, we take an imaginative
trip into the past. A lake
more than five miles across is
fed by streams winding gently
across the open plain, the run-
off from nearby mountains.
There is a stirring not far from
the lake. Half a dozen hunt-
ers, strung out in a line, walk
steadily forward, beating the
ground with branches.

They obviously represent a
new breed of animal; there is

been driven into a bog, and

the hunters proceed to kill it
with bashing rocks and pick-
like tools and wooden spears.
There is a feast as they sit
near the bog, devour the meat,
break the marrow bones and
throw the jawbones and other
debris over their shoulders.

Traces of this scene have
-been uncovered at Olduvai, in
8 more recent living-floor
layer above layers containing
evidence of the ape-men. The
foot bones of the sheep were
found sticking up vertically in
a clayey depression, a type of
deposit marking the location
of a prehistoric bog. Splintered
bones lay near the clay and,
farther away, were gquantities

of unshattered inedible bone.

So the record tells what oc-
curred, almost as clearly as
if it had been written down

AMNTHROPOLOGIST—Dr. Louis Leakey, expert on the ape-
men of Olduvai in Tanganyika, shows jaw and skull fragments.

nothing chimpanzeelike about
them, They stand some 5 feet
tall, and their faces no longer

‘resemble the almost human,

and yet so remote, faces of
apes. We see a human expres-
sion, a recognizable look in
their eyes which signifies a
higher intelligence and new
purposes. These creatures are
the first true men—members
of the genus Homo erectus.

Crashing along through the
underbrush ahead of the hunt-
ers is the prey—a sheep, but
a sheep far more formidable
than the domesticated variety
familiar to us. This one is a
giant, high as a horse, with
horns that measure some 12
feet from tip to tip, or more
than twice the distance be-
tween the headlights on your
car.

Suddenly the crashing stops;
the hunters shout :n mounting
excitement. The sheep has

in words. It is a plausible
guess—but no more—that the
sheep was driven into the bog
with malice aforethought, in-
stead of having wandered
there accidentally.

TH'E remains of many other
animals have been found at
sites of about the same period
—giant forms, including pigs
as big as rhinoceroses, and
baboons bigger than gorillas,
as well as buffaloes, giraffes
with antlers and horses. Al-
though less massive animals
were also killed, the trend is
clear. IL was a steady shift
from small game to big game
—a shift which provided more
food for more mouths, with
less total effort.

Another reason for the shift
may have been psychological
—an increasing taste for red
meat. In any case, the reper-

(Continued on Following Page)
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cussions  were considerable.
There is an enormous differ-
ence between bagging a hare
with a rock, or running it
down, and going after a crea-
ture that can kill you—and
often does.

Our ancestors did not start
with a big brain, ready-made
for hunting and advanced tool-
making and speech. They
started with a relatively small
brain, an-ape brain, but one
which could create conditions
favoring its own expansion—
its own obsolescence, if you
will.

Big-game hunting was im-
portant in this Operation Boot-
strap, calling for a new order
of organization. Ten individ-
uals working together could do
far more killing than 10
rugged individualists each go-
ing off on his own. Hunters
had to communicate with one
another and explain plans.
They often gathered not where
their prey was, but where it
would be at some future time,
and they had to wait and share
after the killing was done.

Such demands put a pre-
mium on increased intelli-
gence. Individuals with spe-
cial talents for playing on
teams lived longer and had
more offspring than their less
cooperative Dbrethren. As a
result, there was a notable in-
crease in the size of the brain.
In fact, by 500,000 to 300,000
B.C., it had increased 75 per

..cent to nearly 100 per cent—

for contemporary brains.

IHE expansion of the brain
was accomplished at a price—

and we are still paying. Na-
ture faced a difficult engineer-
ing problem. The female pelvis
could be enlarged to allow for
the delivery of bigger-brained
babies, as it had been during
Stage 2——but only to a point.
Individuals with wide hips and
related modifications do not
make good runners, and run-
ning had advantages with
predators on the prowl

A compromise had begun to
be worked out over the mil-
lenia of Stages 1 and 2. It
called for babies with brains
as big as possible short of
severely endangering the
mothers’ mobility and safety—
and an arrangement whereby
most cerebral growth, about
75 per cent, took place after

birth. One effect was that
offspring remained helpless
much longer—six to eight

years as compared with a year
for chimpanzees and perhaps
three years or so for the ape-
men.

We are still struggling to
make the best of this com-
promise. The infant now has
time to form exceedingly deep
attachments to its parents,
particularly to its mother, and
its future security and mental
health depend largely on the
quality of those attachments.

~ drawbacks,

L1

Psychiatrists have yet:to de-
termine the benefits, and
of this situation
for individuals living in a
world no longer made of little
bands hunting in the wilder-
ness.

Studies of human evolution
draw attention to 'another-
problem. The notion that we
can blame our extreme aggres-
siveness on the “animal” side
of our prehuman nature
simply does not jibe with ob-
servations of monkeys and
apes in the wild. We are the
only primates to have made a
major thing of fighting. Ac-
cording to one theory, that was
tolerable as long as hunting
was in its heyday and men, or
pre-men, could take out their
aggressions primarily on other
species. But this form of re-

E'P.llg‘ricullure frus-
trated man’s chief
outlet for aggression.
So men turned their
aggressiveness on.
themselves and
created war.®®

lease lost its point some 10,0060
years ago with the invention
of agriculture, probably by
women who were in charge of
gathering vegetable foods.

For modern men—or, at
least, some modern men—agri-
culture was a catastrophe. TL
produced the first technological
unemployment, reducing hunt-
ing to an invigorating, but
essential, sport for people with
time on their hands, To make
things worse it also led to food
abundances and population ex-
plosions and cities — where
people, more people and more
kinds of people, were brought
closer than ever before.

In other words, agriculture
frustrated man's chief outlet
for aggressions—at the same
time confronting him with a
variety of his fellow creatures,
close at hand. So men turned
their aggressiveness on them-
selves and developed such
things as organized crime, so-
cial and political in-fighting
and warfare,

Whether or not this theory
can account for our present
problems, violence is essen-
tially our creation and not a
heritage from lesser species.
That implies it can be un-
learned. As the Austrian
naturalist Konrad Lorenz once
commented: “Man appears to
be the missing link between
anthropoid apes and human
beings.”
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Hace apenas cien afios, Darwin publicaba su obra
«Del origen de las especies». Desde entonces,
muchos hombres de ciencia, inspirindose en sus
trabajos, sc han esforzado en reunir pruebas que,
en gran parte, confirman la verdad de las doctrinas
darwinianas.

Métodos nuevos, de los que cabe esperar toda
clase de revelaciones sobre los mecanismos de la
evolucién, permiten, desde hace poco, estudiar en
detalle los cromosomas de los mamiferos. Salvo
algunas cxcepciones, se admite generalmente que
el nimero y la morfologia de los cromosomas, aun-
que varfan con frecuencia de una especie a otra,
son los mismos en los individuos pertenecientes a
una cspecie. Y por otra parte, se sabe que los cro-

El Dr. E. Lang inyecta un tranquilizante, por via intramuscular, a un gibon (Hylobates lar).

L.os cromosomas
y la evolucion

de los primates

mosomas se¢ hallan estrechamente ligados a la
constitucion genética de las especies (véase CHU ¥
BenpER!). Gracias a estas dos circunstancias, €s
posible descubrir, en parte, el cardcter genético de
una especic mediante la morfologia de sus cromo-
somas. Aunque tan s6lo en parte; pues los datos
que proporciona el estudio de los cromosomas
tienen un caracter estrictamente limitado, y ello
por diversas razones que no vamos a analizar
aqui. La principal dificultad radica en el hecho de
que un cromosoma pucde presentar las mismas
caracteristicas morfolégicas en dos especies dife-
rentes y, sin embargo, no ser homdlogo, es decir,
no transmitir la misma informacién genética por-
que la semejanza morfolégica es pura coincidencia.

il

—)




El autor raspa al gibén la mucosa de la mejilla con una espatula para obtener algunas ita diar la cromatin
los nicleos durante la interfase. Bajo la & n del tranquilizante, el animal mu

ipiente aséptico que
ar los cromosomas durante la

Introducida la aguja en la vena de un brazo del gi
contiene un anticoagulante. Una vez s

mitos




De otro lado, observaciones empiricas realizadas
en animales cuyo parentesco filogenético es evi-
dente, han revelado una sorprendente semejanza
de sus cariotipos (cariotipo es la disposiciéon de los
cromosomas en la célula durante la metafase;
véase la ilustracidon de la pag. 14).

Para estudiar, junto con J. L. Hamerron, E. M.
LaNG y otros®, los cromosomas del hombre y de los
grandes monos (hominidos), hemos extraido sangre
venosa y fragmentos de epidermis, en condiciones
asépticas, para hacer cultivos de tejidos. Tan
pronto como la division celular se manifiesta de
manera activa, se anade colchicina al medio de
cultivo para detener la mitosis en la metafase,
etapa cn la cual se distingue muy claramente la
morfologia de los cromosomas. Al agregar una
solucién salina hipotdnica, el cultivo se hincha,
con lo que se consigue una neta separacién de los
cromosomas que se fijan, extienden y secan en este
estado. Después de tefiir y [otograliar la prepara-

cidn, se recortan y ordenan por pares scgun su ta-
mano vy la situacién del centrosoma. Para deter-
minar qué cromosomas son morfolégicamente
homodlogos es preciso estudiar numerosas células
en cada animal y hacer muchas mediciones com-
paradas de las ramas de los cromosomas. Admiti-
mos, como hipétesis de trabajo, que los animales
que tienen un numero mayor de cromosomas ho-
modlogos se hallan mas estrechamente emparen-
tados.

De nuestras observaciones resulta que, utilizando
como Unico criterio la morfologia de los cromo-
somas, ¢l chimpancé del norte (Pan troglodytes tro-
glodytes) es el que méas cerca csta del hombre. En
segundo lugar colocariamos al chimpancé enano
(Pan troglodytes paniscus) que sélo se diferencia de
su hermano mayor por cl vigésimo segundo par de
cromosomas. Detras del chimpancé vendria el
gorila (Gorilla gorilla gorilla) seguido, a cierta dis-
tancia, de un gran mono asiatico, €l orangutan

Con el objeto de obtener células de otro tipo, a fines de comparacion, se afeita y desinfecta una pequefa zona en la pierna del gibén y

luego, con una hoja de afeitar esterilizada, se recorta un mintsculo fragmento de piel.




recipiente que contiene solucién isotonica fisioldgi

a y antibidticos,

las células se mantienen vivas hasta su traslado al medio de cultivo.

Los mindasculos fragmentos de tejido son introducidos en un
frasco de cultivo y mantenidos en el fondo merced a una «
plasma de gallina coagulado, sumergido todo ello en un liguido
que contiene todos los element

celular.

En el laboratorio se limpia cuidadosamente el pequefio trozo de tejido y se le divide en particulas m




(Pongo pygmaeus). Todos estos grandes monos tie-
nen 48 cromosomas, es decir dos mas que el hom-
bre. Los de otro animal asiatico, el gibén (el que
estudiamos era un Hylobates lar), que no pocos au-
tores incluyen entre los grandes monos, difieren
mucho de los de los demas miembros de este grupo.
Son 44, y todos ellos, menos el mindsculo cromo-

soma sexual masculino cn el que el centrosoma es
acrocéntrico, presentan un centrosoma situado en
¢l centro. A juzgar por las dilerencias de orden
numérico y morfoldgico que existen entre los cro-
mosomas del gibdn y los de los otros grandes mo-
nos, los hilobatidos no pertenccerian a la misma
familia. Parecen haberse separado mucho antes

o i L grande ! pequefio grande g pequefio cr:mosomas sexu:!es
Homo sapiens 46 24 10 6 M A
Pan troglodyles troglodytes 48 24, 10 8 | M A
Pan troglodytes paniscus 48 24 12 Bl M A
Gorilla gorilla gorilla 48 24 12 4 M M
Pongo pygmaeus dg. - 22 16 2 M M
Hylobates lar 44 ‘ (34) (8) | M A

2n = nimero de cromosomas diploides M = metacéntricos

A = acrocéntricos

() = todavia indefinidos

Control microscoépico de un fragmento de tejido que estuvo varios dias en el medio de cultivo. Filamentos celulares, que recuerdan los
fibroblastos, se han desarrollado en los bordes del tejido (x 400). Las células redondas (ws) van a dividirse en seguida. Una vez que se dis-
pone de un nimero suficiente de células en mitosis, se hacen con ellas preparaciones de cromosomas.
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Cromosomas tefiidos de una célula en metafase, procedente de la piel de un chimpanceé macho. Han sido dispersados por un procedi-
miento especial y aparecen en la ilustracion a gran aumento (aprox. x 4000). En la figura siguiente, los mismos cromosomas, recortados y

alineados, representan el cariotipo del chimpancé.

que los otros grandes monos, del orden que llega
hasta ¢l hombre, Cosa que, por lo demas, confir-
man los exdmenes electroloréticos de los protidos
séricos, efectuados por Goobpman®.

De todos modos, los resultados hasta hoy obteni-
dos no pueden considerarse definitivos. Quedan

por examinar todavia muchas otras cspecies de
primates, algunas de las cuales, por desgracia, sc
hallan en vias de extineién. Y aunque ello llegue a
hacerse, mientras no se puedan estudiar los {¢siles,
seguirda abierta una gran laguna en nuestros cono-
cimientos.




Carjotipos caracteristicos de individuos masculinos: hombre, 3 D L B]-::\'L)I:‘J!.. M.A: Seience (B1 UULY 133, 1999_””, ,'ml;n

Homo sapiens (Ho); chimpancé del norte, Pan troglodytes troglo- v, Krimsew, H. P, Hamer j L.,Murrton, 10,y Lawa, E. \l wn Wenner-

dytes (Pa. t.); chimpancé enano, Pan troglodytes paniscus (Pan, p.); e ification : 1 Evolutions, Burg Warte \ str. 21 julio
arila, Gorilla rill rill : A ;

9 b A & g0 lila HOLHIR (GO)' Orﬁﬂgu‘tdﬂ, POI‘IQD Yl ALt (?0)' sano, M., pe Carct, L, Nvzzo, F., Kisorr, HUP, Hunnaanr,

y gibén, Hylobates lar (Hy. |.). Los cromosomas sexuales X e Y figu- |_|-1-Aw:,u‘ A, Lane, ML Nuwre (Tngl.) 292, 225-28 (1961).

ran en la segunda fila, al extremo derecho de cada cariotipo. 3. GoonMan, M.: H B sl. (EE. LL ) _f4,1\o. 2, 104-50 (1962),
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