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PREFACE

This collection is dedicated to the centenary of Prof. Juhan Aul
(1897-1994), the founder of the Estonian school of anthropology. His
well-known statements about the role of anthropology among other
sciences and his long-lasting anthropological investigations earned
Estonian anthropology its remarkable reputation. Estonian anthro-
pologists, experts with fundamental education in a number of speci-
alities, have united to the Centre for Physical Anthropology at the
University of Tartu. This is an interdisciplinary institution with the
aim to develop and teach physical, medical, sports and historical an-
thropology. It also organises graduate studies and refresher courses for
students and specialists of different specialities.

Anthropometric measurements of schoolchildren and adults are
continually carried out in the Republic of Estonia. Their results are
related to health, nutrition and other issues; the availability of modern
statistical methods has made it possible to introduce anthropological
methods in present-day research and practice.

Permanent co-operation between the anthropologists of different
countries is needed to perfect the compilation of the human body
model. We thank all the authors for their contributions to this collec-
tion.

We expect our co-operation to continue in the fotlowing collection.

Organising Board of the Conference
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Anthropologische Forschungen in Eesti.
JUHAN AUL.

Ungeachtet dessen, dass schon im XVIII Jahrhundert ein paar, den physi-
schen Habitus des Esten berithrende Abhandlungen erschienen, konnten wir den
Anfang unserer anthropologischen Forschung doch zuriickfiihren zum Jahr 1814,
in welchem die Inaugusal-Dissertation C. E. v. Baers?, in welcher der Autor es
fiir angebracht findet unter Anderem auch eine anthropologische Beschreibung
des Esten zu geben, erschien.

Wahrend des folgenden Halbjahrhunderts erscheinen noch mehrere derartige
Beschreibungen (A. Hueck?2, G. Schultz? J. v. Holst% A. Schrenck?
u. a.). Das wesentlichste historische Interesse von diesen verdienen vielleicht die-
jenigen von A. Hueck und J. v. Holst, von welchen in der erstecren zum ersten
Mal die Estenschadel, in der zweiten die Estenfrau behandelt werden.

Unter dem Einfluss der in Westeuropa zu gleicher Zeit zur Bliite gelangten
kraniologischen Schule, aber teils auch vom Bediirfnis die Liicken auszufiillen,
welche die vergleichende Kraniologie beziiglich der Esten aufdeckte, er-
scheint nun eine Reihe spezieller Arbeiten iiber den Schiadel des Esten oder
dessen Teile (H. Welcker® P. Broca?, P. Topinard8 H. Meyer?,
H. Witt1® u. a.). Es sci bemerkt, dass es P. Broca war, welcher
uns auf Grund der an vier (!) Estenschadeln gefundenen Nasenindexgrosse
in die Gruppe der mongolischen Volker stellt und dass P. Topinard es sich

1) Carolus Ernestus Bacr, Dec morbis inter Esthonos endemicis.
Diss. inaug. Dorpati MDCCCXIV.

2) A. Hueck, De craniis Esthonum commentatio anthropologica. Dor-
pati 1838.

%) G. Schultz, Bericht iiber Messungen an Individuen von verschiedencn

Nationen zur Ermittelung der menschlichen Korperverhiltnisse. — Bulletin de la
classe physico-mathématique de 1'’Academie Imp. des sc. de St.-Petersbourg. T. IV.
4) J. v. Holst, Die Estin in gynikologischer Bezichung. — Beitriige zur

Gynikologie u. Geburtskunde. II Heft. Tiibingen 1867.

5) A. Schrenck, Studien iiber Schwangerschaft, Wochenbett und Gebhurt
bei der Estin. Dorpat 1880.

6y H Welcker, Craniologische Mittheilungen. Arch. fiir Anthropologie
I Bd. Braunschweig 1866.

7) P. Broca, Recherches sur l'indice nasal. Revue d’Anthropologic. T. L
Paris 1872. pag. 35.

D e rs, Classification et nomenclature craniologique d’apreés les indices cepha-
liques. Revue d’Anthropologie. Paris 1872. p. 423.

8) P. Topinard, Du Prognathisme alvéolo-sous-nasal. Revue d’Anthropo-
logie. T. I. Paris 1872. pag. 661.

9) H. M e yer, Beitrige zur Kenntnis der Estenschiadel. Archiv f. Anthropo-
logie. Bd. 8, Braunschweig 1875.

10) H. Witt, Die Schiadelform des Esten. Dorpat 1879.



erlaubt uns auf Grund der an denselben Schideln gemessenen Grosse des Prog-
nathismus zwischen die indo-europiischen und mongolischen Vélker zu stellen.
Auf die Irrtiimlichkeit dieser Ergebnisse werden wir spiter zuriickkommen.

Einen Schritt vorwirtsin der Geschichte unserer anthropologischen Forschung
bezeichnet das Jauhr 1878, in welchem O. Grubes! anthropologische Unter-
suchung iiber dic Esten erschien. Dieses ist die erste Arbeit, in welcher de\:r
Versuch gemacht wird, auf Grund entsprechender Messungen — wenn man die
Versuche von G. Schultz an vier Esten nicht beriicksichtigt — ein objektives
Bild vom physischen Habitus des ¥sten zu geben. Obgleich Grubes
Messungstechnik  in  Manchem der gegenwirtigen nicht entspricht, auch
die Anzahl der Gemessenen — welche ausserdem einem engbegrenzten Gebiet
(Mittel-Tartumaa) entstammen — nur 100 betrigt und die Bearbeitung der Daten
den Anthropologen nicht befriedigt, ist Grubes Arbeit dennoch fiir seine Zeit
modern und bietet auch gegenwiirtig interessante Daten iiber den rassischen Be-
stand des Kreises Tartumaa. Was aber gleichfalls Beachtung verdient, ist die
These Grubes: an jeder Hochschule sel ein besonderer IL.ehrstuhl fiir Anthropo-
logie.

Von den Tortschritten der folgenden Jahre wire hervorzuheben der
Versuch die Frage des Wuchses (Korperlainge) der Esten mit dem der
anderen Volker des russischen Reiches vergleichend zu behandeln. Im Jahre 1889
bringt D. Anutschin? LAngenmasse, welche in der Zeit von 1874 bis 1883
von den in der russischen Armee dienenden Esten genommen wurden und im Jahre
1894 und 1895 erscheinen von A. Churuzin® Angaben gleichen Inhalts iiber
aus Nord-Eesti stammende Esten.

Zur Neige des Jahrhunderts und zu Beginn des gegenwirtigen Jahrhunderts
entwickelt der Privatdozent R. Weinberg! in Tartu eine lebhafte anthropo-
logische Titigkeit, indem er eine Reihe eingehender Spezialforschungen, besonders
osteologischer Art, sowie eine ubersichtliche Zusammenfassung i{iber die anthropo-
logische Stellung der Ysten veroffentlicht. Unter anderem beschrieb R. Weinberg
(1903 und 1905) einen in Woisiku gefundenen Schidel. welcher in die jungsre
Steinzeit gehort und der erste derartige aus dem Ostbaltikum ist.

Im Jahr 1914 gibt C. M. Filirst® eine Beschreibung und anthropologische
Analyse der bei Koéljala in Saaremaa gefundenen neolithischen Menschenknochen.

Aus der Zeit der staatlichen Selbstindigkeit verdient zundchst die im Jahre
1926 veroffentlichte anthropologische Forschung iiber Esten von R. Villems®
erwihnt zu werden. Obwohl dieses Werk keine speziellen anthropologischen Fragen
berithrt, gibt es dem Anthropologen eine Reihe objektiver Daten in Form von
Messungsergebnissen, welche auf moderner Messungstechnik beruhen und verdient
daher volle Anerkennung als ein grosser Fortschritt in der Kliarung unserer all-
gemeinen rassischen Fragen.

1) O. Grube, Anthropologische Untersuchungen an Esten. Dorpat 1878.

2) D. Anutschin, Uber die geographische Verbreitung d. Kérpergrosse der
mannl. Bevolkerung Russlands (russ.). Sapiski der k. russ. geograph. Gesellschaft.
Abt. Statistik. VII. 1889.

3) A. Charuzin, Zur Anthropologie der Bevolkerung des Gouvernement
Estland (russ.). Jahrbuch d. Gouv. Estland. Buch I. 1894. S. 287. II. 1895. S. 225

4) R. Weinberg, Ueber einige Schidel aus dlteren Liven, Letten u. Esten
Graber. — Sitz. Ber. d. Gel. Estn. Ges. 1896.

D ers, Der Bau des Grosshirns bei Esten, Letten u. Polen (russ.). — Anthr.
sec. d. Kaiserl. Ges. Freunde d. Naturw., Anthropol. u. Ethnol. 1898.

D ers., Vaterlandische anthropol. Studien. I. Korpergrosse estnischer Re-
kruten. — Sitzungsber. Gel. Estn. Ges. 1902.

Ders., Die anthropologische Stellung d. Esten. — Zeitsch. f. Ethnol.
35. Jahrg. 1903.

De rs.,, Der Schiadel von Woisek. — Sitz. Ber. d. Naturf.-Ges. b. d. Universi-
tat Dorpat 1905,

5) C. M. Fiirst, Neolithische Schidel von der Insel Oesel. — Baltische
Studien zur Arch. u. Gesch. Riga. 1914,

6) R. Villems, Zur Anthropologie der Esten. Manuskript, Tartu 1926.



~ Im selben Jahr erscheint von Prof. G. Sommer?! eine kurze Ubersicht iiber
die Anthropologiec der Esten; im Jahr 1933 erscheint eine Arbeit gleichen Inhalts
von J. A ulZ2 In letzterer befinden sich zum ersten Mal zeitgemisse metrische Daten
auch iiber die estnische ¥rau. J. Aul hat auch einige vorlaufige Mitteilungen iiber
seine anthropologischen Forschungen in Saaremaa und Viljandimaa veréffentlicht.
Im vorigen Jahr erschien von ihm unter anderem eine Beschreibung, der bei uns in
letzter Zeit gefundenen neolithischen Menschenknochen. 1931 besorgte H. Rei-
man 3 den Druck der Forschungsresultate von R. Villems in die estnische Sprache.
G. Michelsson* versucht die Resultate der an unserem Militir ausgefiihrten
Lingenmessungen anthropologisch zu verwerten. A. Friedenthal® (1931)
beschreibt die in die altere Bronzezeit gehérenden Skelette aus Nord-Eesti. Im
Jahre 1932 untersucht S. Ehrhardt® in Viljandimaa die Bewohner des Kirch-
spiels Kopu und verdffentlicht spiter eine diesbeziigliche Beschreibung. Einige
Beitrige zur Anthropologie liefern auch die Arbeiten von H. Madissoon?7 (iiber
das Gehirngewicht der Esten und {iber das Alter der Menarche bei Esten), die
Forschungen von G. Rooks® und Anderen iiber die Blutgruppen der Esten und
die Zusammenfassung von A. Liis?® iiber die Korpermasse neugeborener
Esten. Zu vermerken ist, dass auch unsere Geographen, Ethnographen, Archio-
logen und Historiker der Anthropologie wertvolles Material geliefert haben.

Aber trotz alledem und auch ungeachtet dessen, dass sich so zahlreiche
Forscher, darunter mehrere bekannte Namen, mit unserer Anthropologie beschif-
tigt haben, besteht bis in die letzte Zeit der Zustand, dass man uns
anthropologisch falsch oder sehr mangelhaft kennt,
und dieses nicht nur in der Fachliteratur, sondern
aunch kartografisch und in den Lehrbiichern.

Diese Erscheinung ist dadurch bedingt, dass die dlteren Angaben, auf welche
sich die diesbeziiglichen Ubersichten griinden, zu mangelhaft, um nicht zu sagen

1) G. Sommer, Die Esten (estn.). — Sammelwerk , Eesti“. Tartu 1926. a.

2) J. Aul, Die Esten (estn.). — Eesti Entsiiklopeedia, II Bd. Tartu 1933.

D ers., Quelques données sur ’Anthropologie des Sorviens. Tartu Ulikooli j. o.
Loodusuurij. Scltsi Aruunded XXXV, 3—4, Tartu 1929.

Ders, Uber den anthropol. Einfluss des Weltkrieges auf die Saaremaaner
(estn. mit franz. résumé). — Tartu Ulikooli j. 0. Loodusuurij. Seltsi Aruanded XL
(3—4), Tartu 1933.

D ers., Zur Frage der Rassenkreuzung im Bereiche des europiden Rassen-
kreises. — Zeitschr. f. Rassenkunde. Bd. II, Stuttgart 1935.

D ers., Ubersicht iiber die Anthropologie des Kreises Viljandimaa (estn.).
— Sammelwerk Eesti V, Viljandimaa, Tartu 1935.

Ders., Etude anthropologique des ossements humains néolithique de Sope
et. d’Ardu. — Opetatud Eesti Seltsi aastaraamat 1933. Tartu 1935.

D ers., Uber die Korpergrosse des estnischen Mannes (estn. mit engl. résumé).
— Eesti Loodus, nr. 2. Tartu 1936.

3) H. Reitman, Uber die rassische Zusammensetzung des estnischen Volkes
(estn.). Tartu 1931,

4) G. Michelsson, Die Korpergrosse der Fsten. — Zeitschr. f. Morpho-
logie u. Anthropologie, Bd. XXVII. H. 3.

5) A. Friedenthual, Ein Beitrag zur vorgeschichtlichen Anthropologie
Estlands. — Zeitschr. f. Ethnologie, 63. Jahrg. 1931.

6) S. Ehrhardt, Die Rassenzusammensetzung des estnischen Volkes. —
Volk u. Rasse, 8. Jahrg. Miinchen 1933.

7) H. Madissoon, Uber d. Alter d. Menarche bei Esten (estn. mit franz.
résumé). — Eesti Arst, Tartu 1926.

Ders., Einige Daten iiber die Schwere des Gehirnes bei den Esten (estn.).
— Vaba Séna nr. 9, Tartu 1925.

8) G. Rooks, Zur Verteilung der Blutgruppen und dic Aussichten zur Be-
stimmung der Paternitit mittels der Blutgruppen in Eesti (estn.). Manuskript,
Tartu 1932.

9) A. Liiiis, Données anthropologiques sur les nouveaux-nés estoniens. —
Acta et Commentationes Univ. Tartuensis A. XXIX. 7, Tartu 1936.
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talsch, oder so speziellen Inhalts, so tragmentarsch, oder lokalkolorstisch sind,
oder weiter sich auf so geringe Daten stitzen, dass sie von uns keinerlei ein-
heitliche und richtige Darstellung zu geben vermogen. Das Letztere gilt auch
beziiglich der neueren Arbeiten. Zum Teil geht aber diese Erscheinung auch aus
der Entwicklung der Anthropologie selbst hervor. Denn die moderne Anthropo-
logie ist bei Weitem nicht mehr dasselbe, wie diejenige des vergangenen Jahr-
hunderts, sogar nicht die der vergangenen Jahrzehnte. Fiir die moderne Anthro-
pologie hat die ,weisse Rasse” aufgehort zu existieren. Sie ist zur Rassengruppe
peworden, und die Anthropologie muss aufkliren, welcherlei weisse Rassen und
in welchem Masse diese fiir gewisse Volkskdrper — wir reden von europiischen
Verhiiltnissen — von Wichtigkeit sind. Die moderne Anthropologie muss auch die
im Volkskorper vorkommenden Rassenverwandtschaften und deren Genese auf-
kliren. Dieses sind systematische Fragen im naturwissenschaftlichen Sinne
des Wortes, deren Behandlung aber zahlreiche und vielseitige Daten und die in
der Systematik gebrauchlichen Methoden erfordert.

Demnach war es einleuchtend, dass wir planmissig zu einer weitgreifenden
Datensammlung schreiten mussten, um die Liicken in der Wissenschaft auszufiillen,
deren Ausfiillung zu unseren patriotischen Aufgaben und internationalen Ver-
pflichtungen gehort.

Was haben wir denn getan oder schaffen konnen?

Wir haben eingehend rund 12000 erwachsene Mianner,
iber 2000 Schulkinder und nahe an 600 erwachsene Frauen
gemessen; wir haben die Grundlage fiir unsere anthro-
pologische Bildersammlung gelegt, wir haben eine
Sammlung ausgegrabener menschlicher Skelette ge-
schaffen. Eine grosse Arbeit ist eingeleitet.

Dieses Material halte ich noch fiir ungeniigend, um zu endgiiltigen Zusammen-
fassungen zu schreiten, aber es ist dennoch ein solches, welches ein diesheziigliches
Allgemeinbild zu erhalten ermoglicht. Verinderungen, welche die Xrginzungs-
daten, deren Sammlung gegenwirtig im Gang ist, in dieses Allgemeinbild bringen,
sind bestimmt nicht gross und auch nicht von wesentlicher Bedeutung.

Welches ist nun das Allgemeinbild unseres anthropologischen Bestandes?

Vor allen Dingen miissen wir uns dessen bewusst sein, dass unser Volk
ein ahnliches Mischvolk ist, wiealle Volker Europas. Dieses
ist, ohne spezielle Forschung, a priori klar Denn wie das ibrige Europa, so ist
auch unser Land kein ,verschlossener Kontinent“, der durch grosse Wasserflichen,
ricsige Gebirgsketten oder unwegsame Walder und Moore so abgeschlossen ist,
dass das Volk sich hier reinrassig erhalten oder entwickeln konnte.

Und in der Tat, wir kennen in unserem Gebiet Volkerwanderungen schon
2000 Jahre v. Chr, um welche Zeit aus Mitteleuropa hierher wahrscheinlich indo-
europiische Volker eindringen. Diese vertreiben die Aborigenen teils nach Osten,
teils siedeln sie sich unter diesen an, um sich zum Schluss endgiiltig mit ihnen zu
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verschmelzen. Zu Ende der Bronzezeit (ca. 500 Jahre v. Chr.) sind an unsere
Kiisten, wahrscheinlich aus Skandinavien, in beschrinkter Anzshl germanische
Ansiedler gekommen, die sich aber gleichfalls mit den Eingeborenen vermischt
haben. Im ersten Jahrhundert n. Chr. entsteht in Nord-Eesti, besonders in Viru-
maa, eine Reihe ostgermanischer — gotischer — Ansiedlungen, welche im fiinften
Jahrhundert, teils durch den Abzug der Germanen, teils durch Verschmelzung mit
der einheimischen Bevolkerung, wieder verschwinden. In dem Zeitraum vor dem
Verlust der Selbstindigkeit finden wir unsere Vorfahren im ofteren kriegerischen
aber auch kaufminnischen Kontakt mit ihren Nachbarn — den Letten, Litauern,
Russen und Skandinaviern — was die Entstehung einer besonderen aus Gefan-
genen gebildeten Sklavenschicht nach sich zog, welche durchaus nicht geringen
Umfanges war, spiter aber, im XIV und XV Jahrhundert, soviel sie sich noch
erhalten hatte, sich endgiiltig in die einheimische Beviélkerung aufloste. Im XIII
Jahrhundert beginnt die, rund 1% Jahrhundert andauernde Besiedelung unserer
Nordkiiste durch die Schweden. Nachkommen dieser Schweden befinden sich
noch gegenwirtig auf den Inseln Pakri und Wormsi, in Noarootsi u. s. w. Ein
Teil der Schweden verschmolz aber mit den Esten. Ungefahr um dieselbe Zeit be-
ginnt die Besiedelung der Ufer des Peipsi Sees durch Russen. Gegen Ende der
Ordenszeit, wihrend der Periode der grossen Kriege (im XVI und XVII Jahrhun-
dert), wird das Land verheert; grosse Gebiete, besonders in Mittel-Eesti, werden
menschenarm, stellenweise sogar menschenleer, was eine Kolonisierung der leeren
Gebiete zur Folge hat. So kommen zum Beispiel nach Alutaguse Russen, die
hier grosse Gebiete besicdeln. Im Festlandgebiet von Siid-Festi waren in den
Jahren 1638/41 nach den Revisionsbiichern 158% oder 1/¢ der Bevdélkerung
fremdstammige Einwanderer, hauptsachlich Finnen, Russen, Polen, Schweden und
Letten. Nach Nord-Eesti kamen Finnen. Der nordische Krieg mit seiner langen
Dauer (1700—1721) und mit seinen Verheerungen, verursachte gleichfalls eine starke
Bevolkerungsabnahme, was spiter aber durch Kolonisierung ausgeglichen wird. Eine
Bereicherung unseres Volkes mit einem rassischen Fremdkorper bedeutet in gewis-
sem Masse auch der Weltkrieg durch das Hierbleiben vieler aus Russland stammen-
der Volkerelemente und durch die aus den Mischehen der Optanten hervorge-
gangenen Kinder. Letztere Erscheinung tritt besonders in den Stiadten zu Tage.

Andererseits miissen wir bekennen, dass die Volker Nordeuropas, ersterhand
in dem Gebiet, welches wir unter dem Namen Baltoskandia kennen, rassisch kein
allzukompliziertes Gewebe haben.

Wie es diesbeziigliche Untersuchungen bei unseren Nachbarvolkern erweisen,
haben wir es hier mit zwei Rassen zu tun: mit der ostbaltischen und mit der
nordischen Rasse. Die nordische Rasse charakterisiert bekanntlich ein hoher und
schlanker Wuchs, liangliche (dolichocephale) KXopfform, langes und schmales
Gesicht, schmale, im Profil gerade oder gekriimmte Nase, zuriickweichende Stirn
und weisse, oftmals rosaschattierte Haut. Das Hauptverbreitungsgebiet dieser
Rasse ist Skandinavien. Der Typus der ostbaltischen Rasse ist von mittlerem
Wuchs, kriaftigem, etwas untersetztem Korperbau, breitschultrig, mittelkopfig
(mesocephal) oder mit einer Neigung zur Kurzkopfigkeit, mit niedrigem und
breitem Gesicht, breiter, im Profil gerader oder eingebuchteter Nase, steilerer Stirn
und mit weisser, zuweilen gréaulichgelblich schattierter Haut. Kommt haupt-
sachlich o6stlich vom Baltischen Meer vor, wovon auch der Name. Was sowohl
der nordischen als auch der ostbaltischen Rasse gemeinsam ist und was dadurch
anthropologisch auch das ganze Baltoskandien charakterisiert, sind die hellen
Farbungstone: die blauen bis grauen Augen und das helle (blonde bis braune)
Haar.

Zur Betrachtung unserer Daten {ibergehend, konnen wir zunichst feststellen,
dass unser Volk hellfarbig st und deshalb vollkommen in den Rahmen
des Nordeuropa charakterisierenden anthropologischen Bildes hineinpasst.

Behandeln wir zuniichst die Haarfarbe. Diese ist bei der vorwiegenden
Mehrzahl der Esten hell: Hellfarbige, d. h. Blonde bis Hellbraune (diese mitge-
rechnet) waren unter den Gemessenen 71,8%, Dunkelhaarige (Braune bis Schwarz-
braune) aber nur 28,2%. Bei eingehenderer Unterscheidung erhalten wir folgende
Verhiltniszahlen: hellblondes und rotblondes Haar (Fischers Farbenskala
Nr. 2—3 und 13—20) finden wir 3.3%, blondes (Nr. 21—24) 28,2%, dunkelblondes
(Nr. 9—12) 17,9%, hellbraunes (Nr. 7—8) 22,4%, braunes (Nr. 6) 19.8%, dunkel-
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Fig. 2. Die Verteilung der hellen Haarfarbe in Eesti.

braunes (Nr. 5) 7,3% und schwarzbraunes (Nr. 4) 1,1%. — In Schweden gibt es
bekanntlich 72,7% helles Haar, unter den Norwegern 67,3% und in Siidwest-Finn-
land 46,1%, in Lettland sind Blonde 56% und ,Briinette® 36%.

Ebenso wie die Esten hellhaarig sind, sind sie auch helld u gig. Rein hell-
farbige Augen (blaue und graue in verschiedener Schattierung) haben 78,0%.
Zihlt man zu dicsen auch dic Personen mit hcllmelierten (gelblichgriinen und
mit Blau und Grau gemischten) Augen, deren Prozent 11,2% betragt, so steigt
die Anzahl der Hellaugigen auf 89,2%. Brauniugige (hell- bis dunkelbraun) sind
nur 6,6%. Zihlen wir zu diesen auch die Personen mit dunkelmelierten (einer
Mischung von Braun mit Hell) Augen, deren Prozent 4,2 ausmacht, so erhalten
wir Dunkeldugige 10,8%. — In Schweden findet man braune Augen 5,0%, in Nor-
wegen 7,0%, in Finnland 7,4%, in Lettland (Braun mit Mischfirbung) 9,1% (im
Wendenschen Kreise).

Ein grosses Interesse bietet uns das Bild von der Verteilung der Farbungen
nach den Ortsgebieten. Die Verbreitung der Haarfirbung zeigt eine merkliche
Gesetzmissigkeit (Fig. 2). Dunkles Haar ist verbreitet im westlichen Kiisten-
gebiet und auf den Inseln (ausgenommen Muhumaa), teilweise im Ost-
lichen Teil Mittel-Eestis (in No6o, Palamuse und Maarja-Magdaleena)
und in besonders grossem Masse in Siidwest-Eesti (im sudlichen Teil der Kreise
Piirnumaa und Viljandimaa sowie im nordlichen Teil des Kreises Valgamaa).
Nord-Eesti (besonders Harjumaa) und das Zentrum von Nordwest-Eesti (Nord-
Pirnumaa und Ost-Lidnemaa) sind verhiltnismiissig rein-hellhaarig, ebenso auch
Jirvamaa (ausgenommen das Kirchspiel Koeru). Ein weiteres Kerngebiet von
Hellhaarigen ist Siidost-Eesti: Siid-Tartumaa, Vérumaa (ausgenommen das Kirch-
spiel Rouge und der nérdliche Teil des Kirchspiels Vastseliina) aber insbesondere
der Kreis Petserimaa.

Die Verbreitung der Augenfirbung fillt im grossen und ganzen mit der
Verbreitung der Huaarfirbung zusammen (Fig. 3): Nord-, Nordwest- und Siidost-
Ilesti sind helliugig, die Inseln (wiederum Muhumaa ausgenommen), teilweise
das westliche Kiistengebiet, das ostliche und stellenweise das siidliche Mittel-
Eesti sind dunkeliugig. Doch gibt es auch Abweichungen. Wir konn-
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Fig. 3. Dic Verteilung der hellen Augenfarbe in Eesti.

ten nach der Haarfirbung urtcilend, auf den Inseln mehr Dunkeldugige
erwarten, auf der Insel Hiiumaa entspricht das hellhaarige Gebiet dem
dunkeldugigen Gebiet und vice versa, im westlichen Kiistengebiet ist nur der
nordliche Teill von Liinemaa und der siidliche von Parnumaa dunkeliugig. In
Siidwest-Eesti ist sowohl der westliche als auch der 6stliche Festlandsteil hell- und
nur das Zentrum dunkeliugig. Abweichungen in Einzelheiten kommen vor in
Tartumaa; in Virumaa ist der Prozentsatz und das Verbreitungsgebiet der
Braundugigen viel grosser als man dieses nach der Haarfirbung erwarten konnte.

Wenn man nun zur Betrachtung der Korperhohe oder des Korperwuchses
iibergeht, so muss man die Esten als ein hochwiichsiges Volk
bezeichnen. Die mittlere Hohe der Gemessenen betrigt 172,08 ¢cm. In Bertick-
sichtigung dessen, dass die mittlere Hohe des Mannes fiir. Europa auf 165 cm
geschiatzt wird und dabei Minner iiber 170 ¢m fiir ,lange” und iiber 180 cm fiir
,sehr lange gehalten werden, ist diec Bezeichnung  hochwiichsig® fiir die
Esten vollkommen berechtigt. Am besten konnen wir uns davon iiberzeugen,
indem wir die Linge der Esten mit der seiner nichsten Nachbarn vergleichen:
die Linge der Liven betragt 174,18 c¢cm, der Schweden 17223 c¢m, der Finnen
170,91 c¢m, der Russen 167,19 cm, der Letten 171,3 cm, der Litauer 166,2 cm, der
Decutschen (aus Preussen) 168,2 cm, der Polen 167,7 cm, der Dinen 169,32 ¢m u. s. w.

Schon frither ist bemerkt worden, dass der Wuchs bei uns in den 6stlichen
Reichsteilen niedriger ist als in den westlichen. Unsere gegenwirtigen Daten
bestitigen dieses vollkommen. Als mittlere Linge erweist sich:

fiir Saaremaa 1733 cm fur Tartumaa 171,7 ¢m
Laiinemaa 1732 , Viljandimaa 171,3 ,
Parnumaa 1729 Valgamaa 1713 ,
Tallinn 1726 Virumaa 1713 ,
Harjumua 1723 Vorumaa 1710 ,
Jirvamaa 1721 Petserima:n 170,1 ,

Dementsprechend wiren die lingsten Esten die Bewohner von Saaremaa. In
Wirklichkeit miissten wir fiir die lingsten wohl die Bewohner des festlindischen
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Fig. 4. Die Verteilung der Korperhche in Eesti.

Liinemaa (Mittel 173,4 cm) halten, dass aber die Bewohner von Saaremaa in der
Iinge diejenigen von Lidinemaa iibertreffen, ist dem Umstande zuzuschreiben, dass
die Bewohner Muhumaas im Vergleich mit den eigentlichen Bewohnern Saaremaas
lang, und die Bewohner Hiiumaas im Vergleich mit denen des festlindischen Lidne-
maas kurz sind (Fig. 4). In jedem Fall bleibt fiir uns Saaremaa das Gebiet der
Langwiichsigen, was besonders betont werden muss, weil die auslindische Literatur
(Lundborgund Linders, 1926) noch immer Saaremaa als den Ursprungsort
der Kurzwiichsigen bezeichnet. Im iibrigen ist aber der Wuchs in Saaremaa recht
variabel: im Zentrum kurz, im Westen lang. Die Kreise Liinemaa und Parnumaa
kann man gleichfalls als ,,unruhig® bezeichnen. In Liinemaa ist, wie schon bemerkt,
die Insel Hilumaa und hier besonders das Kirchspiel Emmaste, kurzwiichsiger als das
festlandische Lianemaa. Die nordlichen Kiistengebiete und das Zentrum (die
Kirchspiele Kirbla und Martna) des zuletzt genannten Gebietes weisen einen
recht hohen Wuchs (iiber 175 ¢cm) auf; Kurzwiichsigen begegnen wir hier nur im
Kirchspiel Mihkli. In Piérnumaa ist der nordwestliche Teil (besonders Todstamaa)
und das ganze Kiistengebiet langwiichsig. Kurzwiichsige trifft man im nordost-
lichen und siidlichen Teil (Laiksaare und Talli). In den anderen Kreisen ist der
Wuchs weniger schwankend. In Harjumaa begegnen wir relativ Langwiichsigen
nur noch im Kirchspiel Nissi. In der Mehrzahl der Fille schwankt hier in den Kirch-
spielen der Wuchs zwischen 172 und 173 ¢m. In Jiarvamaa finden wir Lang-
wiichsige 1m Zentrum des Gebietes (besonders in den Kirchspielen Paide und
Peetri). In Viljandimaa ist der nordliche Teil im Allgemeinen etwas langwiichsiger
als der siidliche. In Letzterem finden wir uber im Kirchspiel Paistu ein Gebiet der
Langwiichsigsten (172 cm), ,Nester von Kurzwiichsigen in Nord-Viljandimaa
finden sich in Kolga-Jaani und stellenweise in Nord-Paltsamaa. Von den 6stlichen
Kreisen ist Tartumaa am langwiichsigsten. Das Gebiet der Allerlingsten sind hier
die Kirchspiele Kursi, Rannu, N6o und Tartu, relativ kurzen Wuchs finden wir
in Avinurme, Torma, Roéngu und Otepdii. In Virumaa ist das Zentrum (die
Kirchspiele Rakvere und Viru-Jaagupi) langwiichsigz. Herde fiir Kurzwiichsige
sind hier teilweise Kadrina und grosse Gebiete in Alutaguse (Liiganuse, Johvi,
Illuka u. ».). Einen einheitlichen Wuchs hat Valgamaa. Vorumaa ist schon recht

9

3*



'\ l\lel

5

|
i

I

il Vllll
i
il

Fig. 5. Die Verteilung des Kopfindex in Eesti.

abwechslungsreich. In Nord-Vorumaa finden wir noch verhiltnismissig hohen
Whuchs (Kanepi und Nord-Pélva), im Siiden (Rouge) aber kommen die Allerkurz-
wiichsigsten vor. In Petserimaa, das unser kurzwiichsigster Kreis ist, finden wir
den relativ kiirzesten Wuchs in dessen siidéstlichem Teil.

Von anderen rassischen Merkmalen méchte ich hier nur noch den Liingen-
Breiten-Index des Kopfes und den morphologischen Gesichtsindex behandeln.

Der Lingen-Breiten-Index des Kopfes ist durchschnittlich 80,76. Indem wir
als Grundlage fiir die Zergliederung dieses Index die Einteilung annehmen, nach
der man Minner mit einem Lingen-Breiten-Index des Kopfes bis 78 als lang-
kopfige (dolichocephale), mit einem Index von 78—84 als mittelkopfige (meso-
cephale) und mit einem Index von 84 und dariiber als kurzkdpfige (brachycephale)
bezeichnet, finden wir, dass 19.0% von den Gemessenen langkopfig, 63,4% mittel-
und 17,6% kurzkopfig sind. Die Esten sind demnach mittelkopfig,
mit schwacher Neigung zur Langkopfigkeit.

Wenn wir beziiglich des Lingen-Breiten-Index des Kopfes uns mit unseren
Nachbarn vergleichen, finden wir, dass unsere Nachbarn aus dem Norden, Osten
und Siiden einen grosseren Lingen-Breiten-Index des Kopfes haben als wir, d. h.
sic sind kurzkopfiger (bei den finnischen Kareliern ist dieser Index 81,67, bei den
Russen 814, bei den Letten 81,3, bei den Litauern 81,5); unserc westlichen
Nachbarn aber, die Skandinavier, haben einen niedrigeren Index als wir, sic sind
langkdpfiger (bei den Schweden ist dieser Index 77,69, bei den Norwegern 78,97).

Unser langkdpfigstes Gebiet ist der nérdliche Teil von West-Eesti (das fest-
lindische Liinemaa, Nord-Pirnumaa, sowie teilweise West-Harjumaa) und bis
zu einem gewissen Grade auch Mittel-Eesti sowie Saaremaa. Eine diesbeziigliche
besonderc Hervorhebung verdienen Muhumaa, Tostaman, Pirnu-Jaagupi und
Viindra. Die Kurzkdpfigen konzentrieren sich in folgende drci Zentren: in den
Ostteil Nord-Eestis (Ost-Harjumaa, Nord-Jirvamaa, Virumaa). das siidostliche
Eesti (Valgamaa, Siidost-Tartumaa, Vorumaa, und insbesondere Petserimaa). sowie
in den siidwestlichen Teil von Pirnumaa. Gleichfalls relativ kurzkopfige Gebiete
sind Hijumaa und das mittlere Suareman (Fig. 5).

Der morphologische Gesichtsindex, dessen uarithmetisches Mittel 86,07 betrigt,
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zeigt, dass die Mehrzahl der Esten mittelgesichtig (meso-
prosop) mit schwacher Neigung zur Schmalgesichtigkeit
(Leptoprosopie) ist, denn 49,7% von allen sind mittelgesichtig (mit cinem Index von
83—89); Langgesichtige (mit einem Index von 89 und dariiber) finden sich 27,3%,
breitgesichtige (mit einem Index bis 83) — 23%.

Die Verbreitung des morphologischen Gesichtsindex zeigt, dass die Bewohner-
schaft von West-Eesti (besonders in Saaremaa und Lidnemaa) schmalgesichtiger
als die von Mittel- und Ost-Eesti ist.

Waskann manausdiesen Daten folgern?

Der Wuchs erlaubt die Annahme, dass bei uns das Element der nordischen
Rasse recht stark vertreten sein konnte. Die Verbreitung des Wuchses zeigt, dass
auf den Inseln, in Liinemaa, in West-Pirnumaa und Harjumaa der Anteil der
nordischen Rasse den Anileil der ostbaltischen Rasse stark iibertreffen miisste.
Der Kopfform nach stehen wir im allgemeinen naher zur ostbaltischen als zur
nordischen Rassc. Die Verbreitung des Lingen-Breiten-Index des Kopfes erlaubt
die Annahme einer starken Vertretung des nordrassischen Elements nur in Liine-
maa (ausgenommen Hiiumaa), in West-Harjumaa und in ganz Zentral-Eesti.

Die Verbreitungsdaten der Gesichtsform weisen auf einen grosseren Anteil-
wert der nordischen Rasse in West-Eesti hin. Die Verbreitung der Haar- und
Augenfirbung erlaubt die Annahme, dass in Nord-Eesti und teilweise auch in
Nordwest-Eesti wir es mit einem Verbreitungszentrum der nordischen, in Siidost-
Eesti aber mit dem der ostbaltischen Rasse zu tun haben, aber gleichfalls auch,
dass die dunkelfarbigen Rassenelemente bei uns in Mittel-Eesti und teilweise in
Saaremaa vorherrschend vorkommen konnten.

Viel iibersichtlicher gestaltet sich die Anteilbewertung der einzelnen Rassen
wenn wir alle diese Merkmale im Zusammenhang an einem Individuum in Bé-
tracht ziehen und auf diese Weise die rassische Zugehorigkeit eines jeden festzu-
stellen versuchen.

Zur Grundlage einer solchen Anteilbewertung wihlte ich, da die schwedischen
Daten am meisten den unsrigen entsprechen, die vom schwedischen Anthropologen
H. Lundborg! eingefilhrte Rassentypen-Bestimmungsmethode. In drei
Punkten weiche ich jedoch von seiner Methode ab: erstens beriicksichtige ich die
Grosse des morphologischen Gesichtsindex, zweitens schreibe ich den Vertretern
der nordischen und ostbaltischen Rassentypen auch braune Haarfarbung zu und
drittens unterscheide ich nur zwei dunkle Typen, nicht drei.

Ich unterscheide demnach folgende Rassentypen und in folgender Weisc:

1. Alle Individuen mit hellem bis braunem Haar, mit hellen Augen, mit
einem Wuchs von wenigstens 168 c¢m, mit einem Lingen-Breiten-Index des
Kopfes bis 78, wobei der morphologische Gesichtsindex wenigstens 84 sein muss,
oder aber mit einem Lingen-Breiten-Index des Kopfes bis 81 und einem morpho-
logischen Gesichtsindex tber 89, — ualle diese Individuen zéhle ich zum
nordischen Rassentypus.

2. Individuen mit hellem Bis braunem Haar, mit hellen Augen, mit einem
Wuchs bis 173 ¢m, mit einem Lingen-Breiten-Index des Kopfes iiber 80 und mit
einem morphologischen Gesichtsindex bis 89 gehoren zur ostbaltischen
Rasse.

3. Individuen mit hellem bis braunem Huaar, mit hellen Augen, aber deren
andere Merkmale in, weder der nordischen noch der ostbaltischen Rasse eigener
Kombination vertreten sind, nenne ich als Vertreter der hellen Misch -
typen.

4. Individuen it hellem Huaar und braunen Augen, oder mit braunem Haar
und dunklen Augen, oder aber mit dunkel- bis schwarzbraunem Haar und hellen
Augen nenne ich dunkelfarbige oder dunkle Mischtypen.

5. Individuen mit dunkelbraunem bis schwarzbraunem Haar und mit dunklen
Augen nenne ich dunkelfarbige oder dunkle Typen.

Eine Zusammenfassung der Resultate zeigt, dass summarisch an erster Stelle
(32,7%), wie es auch zu erwarten war und was auch ganz natiirlich ist, der helle
Mischtypus steht. Da dieser Typus sich jedoch hauptsichlich aus den Elementen

1Y H Lundborg a. F. I. Linders, The Racial characters of the
Swedish Nation. Uppsala 1926.
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der ostbaltischen und nordischen Rasse zusammensetzt und offenbar in derselben
Proportion wie diese als reine Typen vertreten sind, so bleibt als Bewertungs-
kriterium des Anteils der nordischen und ostbaltischen Rasse in unserem Volks-
korper zuniichst noch immer die Beziehung der genannten Typen zu einander.
Einc diesbeziigliche Zusammenfassung ergibt, dass von unserem Volk 29,2% ost-
baltische Typen sind, aber Typen der nordischen Rasse 24,8%.

Demnach wire das rassische Grundelement unscres
Volkes die ostbaltische Rasse; glcichfalls znhlrelchh,
wenn auch in etwas geringerer Anzahl, ist bei uns die
nordische Ragse vertreten, wobci aber beide Rnssen
sich griindlich vermischt haben. Dunkelfarbige Rassen
sind in grosser Minderzahl (13,3%).

Ebenso prignant, wie von dem Verhiltnis der genannten Rassentypen zu
einander, konnen wir uns nun auch eine Vorstellung von deren ortsgebictlicher
Verbreitung machen. Letzteres ist bekanntlich ausserordentlich wichtig, denn ohne
eine Topographie (Anteilbewertung) der Rassentypen ist das Finden ihres geneti-
schen Zusammenhangs, eine Verbindung der Gegenwart mit der Vergangenheit,
unmoglich.

Wenn wir zunichst etwas bei der Betrachtung der Verbreitung unserer grund-
legendsten Rassenelemente, der ostbaltischen und nordischen, verweilen, bemerken
wir, dass diese nicht unregelmissig durcheinander geworfen sind, sondern Gebiete
fiir sich bilden (Fig. 6).

Nord-Pirnumaa (beginnend mit Tori), das festldndische
Liinemaa und Ost-Harjumaa, Muhumaa sowie in grossem
Magsse Saaremaa sind recht stark iiberwiegend nord-
rassisch. In besonderem Masse gilt solches fiir Muhumaa, Tostamaa, Pirnu-
Jaagupi und Kirbla. Im genannten nordrassischen Gebiet finden sich ostbaltische
Typen relativ hiaufig nur in Varbla, Vigala und Hageri, aber gleichfalls in Mittel-
Saaremaa (besonders in Loona und Leisi) und in Sorve.

Das Kernland der ostbaltischen Rasse bei uns sind
Siid-Parnumaa, Siidost-Eesti (ausgenommen Pdlva) sowie Nord-
Eesti (ausgenommen Viike-Maarja) und Hiiumaa (Pihalepa ausge-
nommen, wo auch zahlreich das nordrassische Element vertreten ist). Besonders
ostbaltisch ist das ganze Petserimaa, Otepad, Talli-Laiksaare sowie Ost-Alutuaguse.

Mittel-Eesti, beginnend mit Halliste und Karksi im Siiden und
beschliessend mit den Kirchspielen Aksi, Noo und Tartu im Osten sowie den
Kirchspielen Peetri, Paide und Poltsamaa im Norden, ist ein misch-
rassiges Gebiet, in welchem abwechselnd mal das ostbaltische, mal das
nordrassische Element vorwiegend ist.

In Betracht ziehend, dass wihrend der jiingeren Steinzeit in den Gebieten,
die gegenwirtig ostbaltisch oder iiberwiegend ostbaltisch sind (Liiganuse, Kolga-
Jaani), die nordische Rasse vertreten war (Aul, 1935) und dass spiter, wahrend
der ilteren Bronzezeit, an unserer Nordkiiste die nordische Rasse noch in grosser
Uberzahl war (Friedenthal, 1931), lasst sich annehmen, dass im Verlaufe
der Zeiten die Rassenverhidltnisse sich bel uns — entweder
durch das Eindringen ostbaltischer Elemente in die nordische Ruasse, dadurch den

Tig. 6. Ubecrsichtskarte der relativen Hiufigkeit der Rassentypen in Eesti. Rot
bezeichnet den nordischen, Blau den ostbaltischen Typus. In den Gebieten, wo
Blau und Rot sich gemeinsarm finden, sind die nordischen und ostbaltischen Typen
mehr oder weniger gleichmissig (Unterschied bis 5%) vertreten; ist das Rot an
erster Stelle, so privaliert die nordischc etwas, ist aber das Blau an dieser, so die
ostbaltische Rasse. Ein roter resp. blauer Kreis bedeutet, dass nordische resp.
ostbaltische Typen mit 5—10% die ostbaltischer: resp. nordischen Typen iiber-
treffen; zwel rote resp. blaue Kreise bedeuten, dass die entsprechende Rasse ein
Ubergewicht von 10—20%, drei Kreise, dass diese ein solches von 20—35% hat
vier Kreise bedeuten ein Ubergewicht der betreffenden Rasse von iiber 35%.
Mit Schwarz sind bezeichnet die Gebiete, in denen dunkle Typen mit mehr als 15%
vertreten sind, mit Lila — Gebiete, wo der helle Mischtypus mit iiber 40% ver-
treten ist.
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Riiukgz_mg der Letzteren verursachend, oder durch eine Steigerung des Anteils der
ostbalblschen Elemente aus anderen Griinden — gedandert haben. Dass
die nordische Rasse bei uns in fritheren Zeiten stirker vertreten gewesen ist, ersieht
man auch daraus, dass ihre gegenwirtige Verbreitung sich gerade auf die Gebiete
erstreckt, die am besten durch natiirliche Grenzen vor verheerenden Kriegsziigen
geschiitzt waren. Intercssant ist, dass die spiter besiedelten Gebiete (Hiiumaa,
Siid-Péarnumaa u. a.) ostbaltisch sind.

In welehem Masse die nordische Rasse im mischrassigen Gebiet von Mittel-
Eesti als Relikt zu betrachten ist, oder in welchem Masse sie das Produkt einer
Wiederbesiedelung ist, miissen zukiinftige Forschungen kliren. Die osteologischen
Sammlungen, die wir aus diesem Gebiet besitzen, miissten diese Frage selbst-
verstindlich beleuchten. Ebenso miissten die in Petserimaa ausgegrabenen osteo-
logischen Funde die Frage zu losen helfen, ob Siidost-Eesti schon urspriinglich,
seit alters her, ostbaltisch war, oder ob dieses eine sekundire Erscheinung ist.
Wahrscheinlich ist die erste Annuhme richtiger.

Gehen wir jetzt an die Behandlung der Probleme der dunklen Ty -
pecn. Den dunklen Typus findet man bel uns zerstreut in Saaremaa, besonders in
dessen Strandgebieten, ferner in Liinemas im Gebiet der schwedischen Besiedelung
und in den Kirchspielen Mittel-Eestis (Karksi, Halliste, Helme, Koépu, Viljandi,
Rannu, N&o, Tartu, Maarja-Magdaleena, Palamuse, Simuna, u. a.).

Da dieses Gebiete sind, die mehrfach sowohl von zufilligen Einwanderern
aus Siid- und Westeuropa als auch (nach dem Russisch-Livischen Kriege) am aus-
gedehntesten von Fremdvolkern aus dem Siiden besiedelt wurden, da bei uns
besondere Zentren einer Ansammlung von dunklen Typen fehlen und solche auch
bei unseren nichsten Nachbarn nicht vorhanden sind, da zugleich die dunklen
Typen bei uns in den Gebieten, die verhiéltnismissig zahlreich ihre urspriingliche
Bewohnerschaft (Nordwest- und Siidost-Eesti) erhalten haben, eine unbedeutende
Rolle spielen — so ist es ersichtlich, dass die in Rede stehenden Rassenelemente
ein Fremdkorper in unserem Volkskorper sind. Die beschrankte Anzahl und
die Zersprengtheit der dunklen Typen hat ihre Assimilierung in dem Masse
bedingt, dass sie beinahe nirgends bei uns als Vertreter erkannter Rassen auf-
treten. Aus diesem Grunde haben wir die erwithnten Typen vorliufig keiner
anthropologischen Analyse unterzogen, sondern uns mit der Einteilung derselben
in nur zwel Gruppen im Umfange der vorher genannten Bezeichnungen begniigt.

Friiher teilten wir die Ansicht, dass unter den dunklen Typen die alpine
Rasse an erster Stelle sein konnte. Gewiss konnte dieses ortlich der ¥all sein, aber
einc nahere Analyse, die ich stellenweise versuchte, scheint es nicht zu bestitigen.
Sehr oft findet man dunkle Fiarbungen selbst bei lang- und schlankwiichsigen, bei
langkopfigen und schmalgesichtigen Individuen, mit anderen Worten bei offen-
sichtlich sonst nordrassischen Typen. Eine Analyse unserer dunklen Typen ist
noch Zukunftsarbeit, bei welcher unsere Besiedelungshistoriker und Genealogen
grosse Mitarbeit leisten konnen.

In Verbindung mit der Frage der dunklen Typen mochte ich hier die
sogenannte Mongolen-Frage berilhren. Noch gegenwirtig behaupten
manche auslindische Lehrbiicher, dass die Esten der mongolischen Rasse angehoren.
Da aber die mongoliden Menschenrassen dunkelfarbig sind und ausserdem noch
eine Reihe spezifischer Merkmale (Hautfirbung, Haarwuchs, Mongolenfleck, Bau
der Augenspalten, straffes Haar u.s.w.), die den Esten fehlen, besitzen, so ist es
offensichtlich, dass diese Behauptung vollkommen unbegriindet ist

Es ist wahr, dass sich unter uns Individuen mit mongoliaen Gesichtszugen,
mongolide Typen, finden; dieses ist jedoch die Folge sekundarer Beeinflussung,
da in unser Volk so manches mal tropfenweise — zuletzt noch wéhrend des
grossen Weltkricges — mongolide Rassenelemente gedrungen sind. Vermuten kann
man, dass dieser Kontaukt mit den mongoliden Elementen um so enger war, in
je fernerer Vergangenheit dieser stattfand. Dieses ist selbstverstindlich etwas
ganz anderes, als eine syslematische Zugehorigkeit des Volkes zur mongolischen
Volkergemeinschaft und hat nichts Gemeinsames mit einem genetischen Zusammen-
hang unserer volkischen Grundrassen mit den mongoliden Rassen.

Weiter hat man die Aufmerksamkeit darauf gelenkt, dass viele Esten, ihnlich
den Vertretern mongolider Rassen starke Backenknochen besitzen. Obwohl
dieses der Tatsache entspricht, ist es dennoch bewiesen (R. Weinberg, 1903), dass
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Fig. 7. Ostbaltische Rassentypen aus Eesti.

1. Lehrer, stammend aus Holstre. 2. Lehrerin, aus N&o. 3. Redakteur und

Lehrer, aus Windra. 4. Lehrerin, aus Jamaja. 5. Lehrer, aus Tartu. 6. Land-

wirtin, aus Jamaja. 7. Landwirt, aus Kose. 8. Landwirt, aus Laiuse. 9. Schiile-
rin, aus Holstre.
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Fig. 8. Nordische Rassentypen aus Eesti.

1. Staatsmann und Professor, stammend aus Wiljandi. 2. Gymnasialdirektor

und Staatsmann, aus Muhumaa. 3. Lehrer, aus Tarvastu. 4. Kapitin der

Luftschiffahrt, aus Kose. 5. Biirgermeister und Arzt, aus Karula. 6. Land-

wirtin, aus Muhumaa. 7. Lehrer, aus Kanepi. 8. Landwirt, aus Padide.
9. Seemann, aus Kihelkonna.



Fig. 6. O — Lila, © —Blauy, ® —Rot, @ — Schwarz



der Bau unserer Backenbdgen ein ganz anderer ist, als bei den Mongolen. Und
wenn er auch derselbe wiire, wiirde es doch nichts indern, denn jedem Systematiker
ist es geniligend bekannt, dass sehr unterschiedliche Arten, Rassen u. s. w.
gemeinsame Merkmale haben konnen: eine gewohnliche Konvergenzerschei-
nung. Auf Grund nur eines Merkmals kann man keine Folgerungen einer
systematischen Zusammengehorigkeit ziehen.

Zum Abschluss der Ubersicht unserer Arbeiten und deren Resultate mochte
1ch jetzt noch mit einigen Worten die anthropologischen Ziige, welche den hier
versammelten stammesverwandten Volkern gemeinsam sind, erwihnen, Was unsere
Stammesbriidder aus dem Norden, die Finnen, anbelangt, so kann an unserer
rassischen Ahnlichkeit, resp. Zusammengehorigkeit mehr kein Zweifel herrschen.
Wie die finnischen Anthropologen (K. Hildén,F. W. Westerlund,J. Wilsk-
man, N. Pesonen u. a4.) bewiesen haben; ist auch in Finnland der hiufigste
Typus der ostbaltische, zu welchem sich der nordische gesellt; ebenso wie ber uns.
sind auch dort die dunklen Typen in grosser Minderzahl.

Was nun unsere siidlichen Stammesbriider, die Ungarn, anbelangt, so ist
unsere anthropologische Zusammengehorigkeit mit diesen entschieden geringer,
aber das ostbaltische FElement, welches dort nach den Forschungen von
Prof. L. Bartucz ungefiihr 35% ausmacht, ist dennoch ecin Band, welches
an unserer Blutsverwandtschaft keine Zweifel aufkommen ldasst. In der Vergangen-
heit war dieses verbindende Band selbstverstindlich viel grisser.

Als Folgerung des Genannten mochte ich betonen, dass unseren Anthropologen
ein Arbeitsfeld mit vielen gemeinsamen Aufgaben offen steht!

Nicht zufillig hat man den Namen der ostbaltischen Rasse mit dem Namen
der finnisch-ugrischen Vidlker verbunden. Das Verbreitungsgebiet unserer Volker
ist ohne Zweifel das Kerngebiet, zum wenigsten ein Kerngebiet der Verbreitung
der ostbaltischen Rasse. Zur Klirung dieser Rasse und zur Charakterisierung
ihrer Typen ist aber doch nicht alles getan. Noch findet man in den diesbeziiglichen
Arbeiten und Diagnosen eine Reihe von Widerspriichen und Missverstindnissen,
noch gehen die Vorstellungen vieler Forscher iiber diese Rasse auseinander,
bedingt durch den Umstand, dass die ostbaltische Rasse
in der Tat in den verschiedenen Gebieten verschiedene
Zige aufweist, aber auch dadurch, dass wir diese Rasse mit
ihrer Vielseitigkeit noch wenig kennen.

Fine gemeinsame Aufgabe unserer Anthropologen ist
es, die Formenvielheit der ostbaltischen Rasse zu kliren!

Fs ist mir eine besondere Freude hier betonen zu konnen, dass bisher auf
diesem Gebiete sowohl die finnischen als auch die ungarischen Anthropologen
Hervorragendes und allgemein Anerkanntes geleistet haben, was auch fiir unsere
Arbeit von grossem Nutzen gewesen ist.

Jetzt hoffen auch wir an dieser grossen gemeinsamen Aufgabe und wertvollen
Arbeit nach Kriften teilnehmen zu konnen.

Tartu Ulikooli Zooloogia-Instituudi ja -Muuseumi t66d. Nr. 19, Tartu, 1936.
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Ober den Sexualdimorphismus der anthropometrischen Merkmale von Schulkindern,
Jugendlichen und Erwachsenen

Sexual dimorphism of anthropological characteristics of school children,
adolescents and adults.

Von J. Aut, Tartu

I. Einleitung

Wissenschaftliches Interesse an den Geschlechtsunterschieden (Sexualdimorphismus)
der Menschen reicht in ferne Zeiten zuriick. An diesen Unterschieden begannen zuerst
Anatomen, Arzte und Kiinstler ein grofles Interesse zu nehmen.

Genauere Kenntnisse iiber den Sexualdimorphismus der Menschen wurden uns aber
erst dann zuginglich, als man die Geschlechtsunterschiede mittels Messungen zu ermit-
teln begann. Mit der Entwicklung der Anthropometrie wuchs auch das Interesse an der-
gleichen Untersuchungen, besonders als die wissenschaftliche Anthropologie diese Un-
tersuchungen unter ihre Fittiche nahm und anthropologische Messungen auch an Schul-
kindern vorgenommen wurden.

Eine Kenntnis der geschlechtlichen metrischen Unterschiede von Frauen und Mannern
erwies sich fiir die Anthropologen als besonders notwendig. Erméglicht doch die Kennt-
nis des genauen geschlechtlichen Unterschieds einzelner Kérpermafe anthropologische
Angaben von Frauen und Minnern zusammen zu bearbeiten und somit das anthro-
pologische Geprige der Population wirklichkeitsgetreuer kennenzulernen. Es ermdglicht
auch eine kritische Beurteilung der erhaltenen Daten und Literaturangaben. Wenn die
geschlechtlichen Unterschiede eines anthropologischen Minner- und Frauenmaterials
irgendeiner Population den Standardwerten nicht entsprechen, so ist das gegebene
Minner- und Frauenmaterial untereinander nicht vergleichbar: die einen von ihnen
oder sogar beide entsprechen nicht der Wirklichkeit. Eine exakte Kenntnis der Ge-
schlechtsunterschiede ermoglicht auch einen genaueren Vergleich der Kérperproportio-
nen von Minnern und Frauen.

Arzte und Pidagogen erhalten ferner auf diesem Wege die Moglichkeit, Geschlechts-
unterschiede in der physischen Entwicklung der Schuljugend genauer zu erfassen. Auch
Sportler haben angefangen, Interesse fiir die anthropometrischen Unterschiede der Kna-
ben und Midchen zu zeigen. Ist es doch offensichtlich, da mit diesen Unterschieden
bei der Kérpererziehung und sportlichen Auswahl gerechnet werden mug8. Eine vielsei-
tige Erforschung der Geschlechtsunterschiede ermiglicht es auch, einige allgemein-
anthropologische GesetzmiRigkeiten genauer kennenzulernen.

Mit all dem Gesagten ist es auch erklirlich, daB in letzter Zeit auf dem Gebiet der
Altersanthropologie ununterbrochen Arbeiten erscheinen, um die Liidken auf diesem
Wissensgebiet auszufiillen und die regionalen Erfordernisse des praktischen Lebens zu
befriedigen.

Dabei kann aber nicht ungesagt bleiben, daf einiges in allen Ergebnissen dieser
Untersuchungen noch unsicher ist. In erster Linie deshalb, weil gewShnlich mit einem
ungeniigenden (zu kleinen) Material gearbeitet wurde. Was die Materialien der Er-
wachsenen betrifft, so leiden dieselben gewdhnlich auch unter Fehlen der Einheitlich-
keit — die Angaben iiber die Madnner- und Frauengesamtheiten sind meistens nicht ver-
gleichbar.

Der Autor dieses Aufsatzes ist im Besitz von Materialien, deren Bearbeitung Ergeb-
nisse brachte, welche die Fragen des Sexualdimorphismus bei Schulkindern, sowie auch
bei Jugendlichen und Erwachsenen prézisieren diirften.

Es ist zweckmiBig, diese Fragen bei Schulkindern und Jugendlichen getrennt von
denen der Erwachsenen zu behandeln. Im ersten Fall haben wir es mit einem grofen
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dynamischen Prozef — mit Wachstum und Entwicklung zu tun, bei den Erwachsenen
reduziert sich dieser Proze auf ein Minimum. Bei ersteren — Schulkindern — haben
wir es gewdhnlich mit einem mehr- oder weniger einheitlichem Material zu tun, das
Material von Erwachsenen ist jedoch gewshnlich ungleichartig und schwer vergleichbar.

II. Sexualdimorphismus bei den Schulkindern

Meine Arbeitsergebnisse basieren auf einem Material, das im Laufe der letzten
10 Jahre gesammelt wurde. Es wurden iiber 30 000 estnische Schiiler und Schiilerinnen
im Alter von 7—18 Jahren gemessen. Ihre Einteilung nach Alter und Geschlecht ist in
nachstehender Tabelle wiedergegeben:

Alter Anzahl! der Alter Anzahl der
in Jahren Gemessenen in Jahren Gemessenen

7 623 626 13 1517 1517

8 1215 1205 14 1500 1476

9 1355 1300 15 1387 1465

10 1402 1373 16 1213 1276

11 1466 1419 17 970 1091

12 1538 1544 18 666 903

Fiir einige Merkmale ist die Anzahl der Gemessenen um ein weniges geringer.

Es sei bemerkt, dal beziiglich der Siebenjihrigen das Material verhiltnismiBig ge-
ring ist, und die Angaben ihrer MaBe kaum véllig real sind. Das Material der Siebzehn-
und Achtzehnjihrigen unterliegt gewissermasen einer Auswah!l (denn ein Teil der
Schiiler — besonders der Jungen — war in diesen Jahren abgegangen), und daher ent-
sprechen ihre Messungsangaben auch nicht in vollem Mafe den Gleichaltrigen des
ganzen Volkes.

Das Material wurde in den westlichen, wie auch den ostlichen Regionen des Landes,
einschlieBlich der Stidte Tartu und Tallinn, gesammelt. Somit diirfte es vom Entwick-
lungsniveau der Schiilerschaft ganz Estlands ein mehr oder weniger der Wirklichkeit
entsprechendes Bild ergeben. Als Plus des Materials kann die Anzahl der Gemessenen
gelten, die eine geniigende Zuverlissigkeit garantiert, als Minus die geringe Anzahl der
untersuchten Merkmale; der Arbeitsbedingungen wegen war es jedoch nicht méglich,
mehr Messungen durchzufiihren.

Welche Fragestellungen kommen nun bei der Bearbeitung des Materials der Schul-
kinder und Jugendlichen im Hinblick auf die Geschlechtsunterschiede in Betracht? Diese
Fragen lauten wie folgt:

1. Geschlechtsunterschiede des Wachstumsniveaus einzelner Merkmale und ihre Ver-
inderung mit dem Alter.

2. Wachstumsdynamik der Merkmale.

3. Verinderung der relativen Werte der Merkmale, resp. Geschlechtsunterschiede der

Korperproportionen.

4. Verinderung der Variabilitit der Merkmale bei Knaben und Madchen.

1. Wachstumsniveau der Merkmale

Der mittlere absolute Wert eines jeden anthropometrischen Merkmals in jedem Le-
bensjahr ist die Grundlage, auf welcher die Analyse aller Aspekte des Sexualdimorphis-
mus beruht. Deshalb bringen wir vor allem die arithmetischen Mittelwerte der behan-
delten Merkmale (Tab. 1 und 2). Aus diesen Angaben sehen wir, daB die Werte aller
Merkmale entsprechend dem Alter und Geschlecht der Untersuchten unterschiedlich an-
steigen. Es stellt sich nun die Frage, wie man die Geschlechtsunterschiede in ihrem
Wachstumsniveau hervorheben kann. Man hat dazu gewdhnlich die Differenzen zwi-
schen den betreffenden Merkmalswerten benutzt. Da aber fiir jedes Merkmal verschie-
dene MaBeinheiten angewandt werden, so erméglicht diese Methode keine vergleichbare
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Vorstellung iiber die GréBe der Differenzen. Vorteilhafter ist es daher, dazu den Index
des Sexualdimorphismus (ISD) der Merkmale zu gebrauchen, d. h. die Midchenmerk-
malswerte in Prozent von denjenigen der Knaben. Die Indexwerte lassen sich vergleichen,
und in ihrer GréBe spiegelt sich die GroBe des Geschlechtsunterschiedes eines entspre-
chenden Merkmals wider: je groer der Index, desto kleiner der Geschlechtsunterschied.

In Tab. 3 sind diese Indices (ISD) fiir eine Reihe von Merkmalen angefiihrt. Beim
Vergleich derselben stellt es sich heraus, daR im frithen Schulalter (7.—9. Lebensjahr),
gleichfalls auch im spiteren Schulalter, die MaBe der Knaben groBer sind als diejenigen
der Midchen. Eine Ausnahme bildet aber der Oberschenkelumfang, welcher vom An-
fang bis zum SchluR der Schulzeit (18. Lebensjahr) bei den Midchen sowohl absolut,
als auch relativ groBer ist als bei den Knaben.

Tab. 1: Verdnderung der arithmetischen Mittelwerte der anthropometrischen Merkmale
der Knaben mit dem Alter.

Schul- Brust- Ganze Ganze Ge- M. Ge-
Korper- Korper- Sitz- ter- Becken- um- Arm- Bein- Kopf- Kopf- sichts-  sichts-

Unter-
kiefer-

héhe gewicht hohe  breite breite fang linge linge linge breite breite hdhe  wlinkelbe.

10
11
12
13

15
16
17
18

Alter
in
Jahren

121,85 23,36 67,00 26,33 19,64 59,55 53,00 66,58 179,35 149,10 121,00 96,34
126,74 26,22 69,10 27,33 20,24 61,52 55,17 69,93 180,18 149,71 122,96 98,10
131,05 28,80 71,08 28,34 20,27 63,50 57,50 73,35 181,09 150,41 124,51 99,80
136,55 31,54 72,95 29,32 21,58 6551 59,79 76,54 182,09 151,00 126,00 101,51
141,36 34,48 74,72 30,26 22,33 67,57 62,06 79,93 183,02 151,63 127,55 103,19
146,22 37,70 76,61 31,27 23,13 69,94 64,47 83,10 184,05 152,30 129,00 105,15

92,18
93,70
95,28
96,77
98,45
99,90

151,41 41,84 78,81 32,32 24,00 72,69 67,29 86,55 18519 152,97 130,74 107,31 101,40
157,30 47,05 81,45 33,74 2495 76,22 70,25 89,96 186,60 153,72 132,54 110,15 103,16
163,90 53,59 84,78 35,39 26,08 80,35 73,00 93,97 188,20 154,63 134,58 113,70 105,21
168,87 60,11 87,89 36,89 26,93 84,28 75,41 96,56 189,61 155,44 136,84 116,28 107,00
172,20 64,01 90,07 38,04 27,81 87,77 7886 9835 191,22 156,28 138,89 118,24 108,14
174,10 66,78 91,36 38,78 28,10 89,97 77,60 98,71 192,80 157,11 140,25 119,43 108,88

Tab. 2: Veridnderung der arithmetischen Mittelwerte der anthropometrischen Merkmale
der Middhen mit dem Alter.

Schul- Brust- Ganze Ganze Ge- M. Ge-
Korper- Korper- Sliz- ter- Becken- um- Arm-  Bein- Kopf- Kopf- sichts-  sichts-

Unter-
kiefer-

hohe  gewicht hohe  breite  breite  fang linge linge linge breite breite héhe  winkelbr.

120,80 23,28 66,27 26,11 19,51 57,56 52,02 66,10 175,29 145,18 119,60 94,12
125,74 25,45 68,36 27,05 20,15 59,40 53,98 69,48 176,10 145,65 121,00 95,55
130,64 28,00 70,44 28,03 20,86 61,47 56,20 72,54 176,97 146,30 122,48 96,94
135,70 30,98 72,50 29,07 21,70 63,88 58,65 76,26 177,89 146,79 124,02 98,60
141,37 34,50 75,08 30,27 22,66 66,73 61,26 79,89 179,20 147,50 125,67 100,65
147,46 39,29 77,86 31,58 23,77 70,27 64,13 83,40 180,60 148,48 127,39 103,13
152,72 44,51 80,72 32,85 2500 73,75 67,00 86,55 181,94 149,42 129,20 105,37

90,18
91,70
93,11
94,60
96,42
98,21
99,63

157,30 49,33 83,22 33,98 2598 77,01 68,78 89,16 182,90 150,08 130,92 107,38 100,91
159,90 53,92 85,02 34,84 26,80 80,21 69,90 90,06 183,64 151,03 132,27 109,10 102,10
161,17 57,62 85,88 35,29 27,34 82,22 70,42 90,67 184,18 151,56 133,55 109,96 103,06
162,20 59,51 86,62 35,54 27,72 8331 70,69 91,05 184,64 151,82 134,32 110,58 103,78
162,53 60,03 86,85 3581 28,04 83,55 70,92 91,08 184,80 151,77 134,43 111,12 104,05

Weiter sehen wir in Tab. 3, daB die Kérpermafe — ausgenommen die Vitalkapazitit
der Lungen und Linge der oberen Extremitdten — im Pubertitsalter — besonders im
13, Lebensjahr — bei den Madchen diejenigen der Knaben iibertreffen. Besonders grof
ist dieser Unterschied im Korpergewicht, der Beckenbreite und dem Oberschenkelum-
fang. Die Kopfmafe verhalten sich anders: diese sind wihrend der ganzen Schulzeit
— wie bei den Erwachsenen — bei den Knaben gréBer als bei den Midchen. Im Puber-
tatsalter ist aber der Geschlechtsunterschied dieser MaBe zugunsten der Midchen am
groBten.

In den frithesten Schuljahren ist der Geschlechtsunterschied am groBten in der Drudk-
kraft der Hinde, im Kérpergewicht, im Brustumfang, in den spiitesten Schuljahren in
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Tab. 3: Indices des Sexualdimorphismus der anthropometrischen Merkmale
bei estnischen Schulkindern.

Unter- Morph.
Vital- Ge- Ge-
R Sitz- schenkel- kap. d. Kopf-

Alter  hihe gewicht héhe brelte breite fang umfang linge linge Lungen linge breite breite breite  hdhe
7 99,12 96,84 9891 99,08 99,28 96,65 101,37 98,15 99,28 97,73 97,37 98,35 97,83 97,70
8 99,21 97,10 98,93 98,98 99,60 96,56 102,33 97,84 99,32 97,74 97,30 98,40 97,86 97,50
9 9923 97,22 99,10 9899 99,95 96,80 101,73 97,74 98,90 97,71 97,27 98,37 97,72 97,13

10 99,38 98,22 99,38 99,08 100,55 97,51 101,97 98,09 99,63 91,56 97,70 9818 98,43 97,76 97,13

11 100,01 100,05 100,48 100,01 101,47 98,76 102,74 98,71 99,95 91,13 97,92 97,28 98,52 97,93 97,54
12 100,84 104,21 101,63 100,99 102,77 100,47 103,81 99,47 100,36 91,80 9313 97,49 98,75 98,30 98,70
13 100,87 106,38 102,42 101,64 104,17 101,46 106,00 99,57 100,00 92,62 98,25 97,68 98,82 98,25 98,19
14 100,00 104,84 102,17 100,71 104,12 101,04 106,92 97,91 99,11 88,69 98,01 97,64 98,78 97,81 9749
15 97,56 100,61 100,28 98,44 102,76 99,82 106,26 9575 95,84 83,87 97,58 97,65 98,28 97,04 9595
16 95,44 95,76 97,71 95,66 101,52 97,56 105,68 93,38 9390 76,94 97,15 97,50 97,60 96,31 94,56
17 94,19 9296 96,17 93,43 99,68 94,92 10490 91,97 92,58 72,30 96,56 97,15 96,71 9596 93,52
18 93,35 89,90 95,06 92,34 99,78 92,86 102,75 91,39 92,27 68,72 9585 96,60 9585 9556 93,04

der Vitalkapazitit der Lungen, im Korpergewicht, in der Lange der oberen Extremitdten,
in der Schulterbreite, Brustumfang und Linge der unteren Extremititen. Der Ge-
schlechtsunterschied zugunsten der Midchen ist am grofiten im Oberschenkelumfang,
im Korpergewicht und in der Beckenbreite.

In den KopfmaRen ist der Geschlechtsunterschied zwischen Knaben und Midchen im
frithen Schulalter am kleinsten in der Gesichtsbreite, im spiteren Schulalter in der
morphologischen Gesichtshohe.

2. Wachstumsdynamik der Merkmale

Das Wachstum eines Menschen ist ein dynamischer Prozef. Es ist allgemein bekannt,
daf das Wachstumstempo bis zum ,Erwachsenenalter” sich progressiv versangsamt,
aufer der Zeit unmittelbar vor der Pubertit, wo eine Beschleunigung des Kdrperwachs-
tums stattfindet — puberaler Wachstumsschub — bei den Midchen ein paar Jahre frither
als bei den Knaben. Es ist auch allgemein bekannt, da das Wachstum der Midchen
frither aufhort als dasjenige der Knaben. Die Angaben iiber Einzelheiten der Wachs-
tumsdynamik sind jedoch noch ziemlich unterschiedlich und widersprechend.

In den Tab.4 und 5 ist der jihrliche relative Zuwachs der Korpermafle (zum Teil
auch der funktionalen Merkmale) angefiihrt. Vielleicht helfen diese Angaben, angesichts
des Umfangs des Materials, das Wachstumstempo der Merkmale und ihre Geschlechts-
unterschiede etwas zu prazisieren.

Aus diesen Angaben sehen wir zu allererst, da wihrend der Schulzeit im Wachstum
der Korperteile nur eine einmalige Beschleunigung stattfindet — bei den Knaben im
Alter von 14—15 und bei Midchen von 11—12 Lebensjahren: in dieses Alter fillt das
Maximum des relativen Zuwachses der Mehrzahl der behandelten metrischen Merk-
male. Nur Sitzhohe, Beckenbreite, Brustumfang, Oberschenkelumfang und Kopfbreite
bei den Midchen und Linge der oberen Extremitit und Lungenkapazitit bei den Kna-
ben scheinen eine Ausnahme von dieser ,Regel” zu bilden: diese Mafle erreichen ihr
Maximum des Zuwachses etwas spiter oder sogar friiher (Tab. 4 und 5). Besonders ab-
weichend verhilt sich das Wachstumstempo der unteren Extremitit: die Beschleunigung
des Wachstums tritt bei diesem MaB zu friih (zwischen dem 9.—12. Lebensjahr) ein
(Tab. 5). Es sei aber bemerkt, da wir es im gegebenen Fall nicht mit einer tatsichlichen
Linge der unteren Extremitit zu tun haben, sondern mit der Iliospinalhdhe (,physio-
logischer Linge der unteren Extremitit”). Eigenartig abweichend verhiilt sich auch die
Gesichtsbreite (Tab. 5). Wieweit alle solche Abweichungen real sind, bleibe den zukiinf-
tigen Forschungen zu entscheiden.

Der Sexualdimorphismus im Wachstumstempo der anthropometrischen Merkmale
suBert sich also in sehr charakteristischer Weise in einmaliger und geschlechtsverschie-
dener Wadhstumsbeschleunigung (Kulmination des Jahreszuwachses) der Merkmale.
Das Maximum der jihrlichen relativen Zuwachsrate der Merkmale fallt mit der Ge-
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Tab. 4: Jihrliche relative Zuwachsrate der antropometrischen Merkmale.

— Knaben Q@ —Midchen
¢ - drper- - - - Brust- Frontale Sagittale
Alter Kﬁg\:r ,::v?l,;t :ti%e sg‘:ll::r Bll::l::: umfang Brustweite  Brustweite
Jahren 3 ? Q [} 3 ? 3 ? Q 3 3 Q 3 Q e 4
7— 8 4,08 4,08 9,43 9,32 3,13 3,15 3,80 3,60 3,05 3,28 3,41 3,20 2,25 2,50 2,42 2,35
8— 9 3,87 3,90 9,87 10,02 2,86 3,04 3,70 3,62 3,11 3,55 3,22 3,48 2,86 2,64 2,48 2,44
9—10 3,72 3,75 9,51 10,64 2,63 2,84 3,46 3,71 3,75 4,03 3,17 3,92 3,17 3,49 2,36 2,58
10—11 3,52 4,17 9,32 11,68 2,43 3,55 3,20 4,12 3,47 4,42 3,14 4,46 3,31 4,00 2,64 2,81
11—12 3,44 4,28 9,34 13,88 2,45 3,70 3,34 4,33 3,58 4,90 3,50 5,30 3,30 4,46 2,89 4,14
12—13 3,55 3,56 10,98 13,29 2,87 3,67 3,36 4,02 3,76 517 3,97 4,96 3,70 4,41 3,69 4,49
13—14 3,89 3,00 12,45 10,83 3,45 3,10 4,38 3,44 3,96 3,92 4,85 4,42 4,86 3,70 4,28 3,37
14—15 4,20 1,65 13,90 9,32 4,09 2,16 4,89 2,85 4,53 3,16 5,42 415 4,80 2,59 4,97 2,07
15—16 3,03 0,79 12,17 8,86 3,67 1,01 4,24 1,29 3,26 2,01 4,89 250 4,66 1,61 3,67 1,91
16—17 1,95 0,64 6,50 3,29 2,48 0,86 3,12 0,85 2,90 1,39 4,14 1,32 4,36 1,34 319 1,77
17—18 1,11 0,20 4,33 087 1,43 0,27 1,94 0,84 1,04 115 251 029 2,67 090 1,75 0,62
Tab. 5: Jihrliche relative Zuwachsrate der anthropometrischen Merkmale,
(Fortsetzung)
& — Knaben — Midchen

Obe:r- Lange d. Linge d.

schenkel- aberen unteren Kapazitit Kopt-

umfang Extrem. Extrem. d. Lungen
7— 8 4,50 4,86 4,10 3,77 4,37 4,63 0,46 052 0,41 032 1,12 117 1,65 1,69 1,72 152
8— 9 4,36 3,75 4,22 4,11 4,31 4,45 0,50 0,47 0,46 0,45 1,26 1,22 1,69 1,54 1,84 1,47
9—-10 3,89 413 4,00 4,36 4,35 5,12 0,55 0,55 0,40 0,34 1,20 1,26 1,57 1,60 1,70 1,71
10-11 3,64 4,42 3,80 4,45 4,42 4,77 9,33 8,78 0,51 0,74 0,42 0,48 1,23 1,33 1,73 1,92 1,66 2,08
11-12 3,83 491 3,88 4,68 4,02 4,39 9,60 10,40 0,56 0,77 0,45 0,67 1,24 1,70 1,48 1,86 1,90 2,46
12—-13 3,79 5,96 4,37 4,49 4,03 3,78 10,74 11,78 0,62 0,74 0,44 0,64 1,35 1,42 1,50 1,45 2,05 2,17
13—-14 4,00 4,93 4,40 2,66 4,20 3,01 14,00 9,16 0,76 0,53 0,49 0,42 1,38 1,33 1,74 1,28 2,65 1,91
14—15 4,90 433 3,89 1,63 4,17 1,02 14,09 7,89 086 040 0,58 0,64 1,54 1,03 198 118 3,22 1,60
15—16 3,59 3,04 3,32 0,74 2,81 0,67 13,30 3,95 0,75 0,30 0,52 0,37 1,67 097 1,70 0,94 2,27 0,80
16—17 3,12 2,36 1,67 0,38 1,85 0,42 8,86 2,29 0,85 0,23 0,54 0,17 1,51 0,57 1,06 0,70 1,69 0,56
17—18 2,97 0,84 0,83 0,32 0,36 0,04 6,57 1,31 0,81 0,09 0,53 1,98 0,08 0,68 0,26 1,01 0,49

schlechtsreifezeit zusammen, ist also ein ,Vorzeichen” der Pubertit (Eintritt der ersten
Menstruation). Dieser Zusammenhang ist so offensichtlich, da8 wir die Zeit des maxi-
malen Wachstums der anthropometrischen Merkmale als ein Mittel zur Bestimmung der
(statistischen) Pubertit benutzen kénnen. Und wenn wir die Schulzeit der (7—18jahri-
gen) Kinder in irgendwelche ,Perioden” einteilen wollen, so miissen wir nur mit der
obengenannten Wachstumsbeschleunigung rechnen: mehrfache ,Stredcung” und , Fiille”
(nach STRATZ) existiert nicht.

In den meisten, die Altersanthropologie behandelnden Arbeiten — besonders in letz-
ter Zeit — wird verzeichnet, daf bei den Knaben das Wachstum des Korpers und seiner
Einzelteile im 18. Lebensjahr aufhort, bei den Middhen frither. Die hier angefiihrten
Angaben bezeugen das in keiner Weise: in den genannten Jahren ist der jahrliche rela-
tive Zuwachs noch ziemlich grof. Wahr ist jedoch, daf bei den Midchen der Zuwachs
— im Vergleich mit den Knaben — merklich geringer ist, aber dennoch grof genug, um
von einer Fortsetzung des Wachstums zu sprechen. Wenn 17- und 18jihrige Jungen
nach ihren absoluten KérpermaBlen im Vergleich mit den Erwachsenen einer entspre-
chenden Population wirklich gréfer sind, so bedeutet das noch nicht einen Abschluf des
Wachstums. Hier handelt es sich um eine Auslese, die in den SchluBklassen der Mittel-
schulen stattgefunden hat. Im Abschlu8 des Wachstums hat keine , Akzeleration” statt-
gefunden.

3. Sexualdimorphismus der Kérperproportionen

Zur Bestimmung der Korperproportionen werden Indices und relative Werte der
Kérpermafle angewandt.



206 J. Aul

Der Rohrer-Index oder Index der Korperfiille verringert sich ununterbrochen mit dem
Alter, erlangt ein bestimmtes Minimum und beginnt dann zu steigen, wobei er bei den
Erwachsenen auf einem mehr oder weniger stabilen Niveau stehen bleibt. Dieses Mini-
mum — Mikrobarie — fillt bei Knaben in das 13.—14., bei Miaddhen in das 11.—12. Le-
bensjahr. Zugleich sehen wir, daR im jiingeren Alter (7.—10. Lebensjahr) Knaben und
Midchen sich in der Kérperfiille wenig unterscheiden, nach dem 14. Lebensjahr beginnt
aber die Korperfiille der Midchen rasch zuzunehmen. Auch die Kérperfiille der Knaben
nimmt zu, jedoch verhiltnismiBig wenig. Die Mikrobariezeit ist die einzige Streckungs-
periode (bei den Knaben im 12.—15., bei den Madchen im 10.—13. Lebensjahr) in der
Entwicklung der Jugendlichen.

Tab. 6: Geschlechtsunterschiede einiger Indices und ihre Verinderung mit dem Alter.

& — Knaben Q@ — Midchen
Quadrat. Bedken- Quadrat. M. Ge-
Rohrer- Kormus- Thorakal- Brustumf - Schulter- Vitalkap.- Kopf- slchts-
Alter Index index index Index Index index index index
n
Jahren & ? 9 3 3 ? 3 9 9 3 3 ? 3 Q 9 3
7 1,306 1,291 55,00 54,89 73,55 73,51 29,10 27,43 74,60 74,72 83,12 82,80 74,25 78,73
8 1,277 1,267 54,53 54,36 73,67 73,42 29,97 28,05 74,03 74,50 83,07 82,73 79,64 79,02
9 1,247 1,243 53,96 53,90 73,42 73,28 30,63 28,92 73,64 74,42 83,06 82,70 80,18 79,18
] 1,233 1,228 53,42 53,41 72,84 72,75 31,42 30,05 73,60 74,65 12,00 11,13 82,88 84,55 80,52 79,50
1 1,220 1,200 52,89 53,06 72,36 71,88 32,30 31,50 73,8C 74,85 12,24 11,16 82,90 82,40 80,92 80,11
2 1,212 1,212 52,41 53,78 72,07 71,67 33,44 3348 73,97 75,26 12,54 11,32 82,73 82,18 81,47 81,02
3 1,209 1,238 52,05 52,80 72,06 71,70 34,90 35,62 74,15 76,10 12,96 11,80 82,58 82,12 82,08 81,60
4 1,203 1,255 51,80 52,88 71,67 71,49 36,94 37,70 ¥3,95 76,26 13,68 12,14 82,40 82,20 83,16 82,08
5 1,213 1,301 51,74 53,15 71,77 71,14 39,38 40,23 72,70 76,92 14,38 12,67 82,16 82,22 84,46 B2,46
16 1,221 1,346 52,06 53,27 71,67 71,34 42,06 41,94 73,13 77,47 15,35 12,96 82,00 82,26 85,00 82,30
17 1,250 1,384 52,28 53,36 71,02 71,64 44,72 42,80 73,11 78,00 16,07 13,09 81,76 82,25 85,12 82,34
& 1,267 1,393 5242 5342 7040 71,46 46,47 42,95 7246 78,30 16,75 13,20 81,54 82,16 8518 82,65

Der Kormusindex oder die relative Sitzhohe ist, wie bekannt, bei den Jiinglingen
groBer als bei den Erwachsenen. Auch wissen wir, daR dieser Wert mit dem Alter ab-
nimmt, dann aber wieder zu steigen beginnt. Die angefiihrten Angaben zeigen, da der
Kormusindex der estnischen Knaben bis zum 14.—15. Lebensjahr, derjenige der estni-
schen Midchen aber bis zum 13.—14. Lebensjahr abnimmt und dann wieder zu steigen
beginnt. Wihrend dieser Lebensjahre sind somit die Schulkinder am stirksten brachy-
korm. Es sei auch bemerkt, daB im 7.—9. Lebensjahr die Knaben etwas mehr makro-
korm zu sein scheinen als die Madchen.

Der Thorakalindex. Bekanntlich besitzen die Minner einen flacheren Brustkorb als
die Frauen. Bei den Schulkindern vermindert sich der Thorakalindex mit dem Alter —
wie Knaben, so werden auch die Midchen flachbriistiger. Dabei weisen die Knaben bis
zum 16. Lebensjahr einen hoheren Index auf als die Maddhen, und erst dann werden
sie flachbriistiger als die Madchen.

Quadratischer Brustumfangsindex. Da dieser Index in dem Falle, wenn der Brustum-
fang der Korperhohe korrelativ entspricht, konstant ist, so zeigen seine Altersverin-
derungen bei Schulgingern die Geschlechtsunterschiede des Brustumfanges besser als
dessen relativen Werte, Bei den Knaben wie bei den Madchen vergroBert er sich fortge-
setzt und ist bis zum 12. Lebensjahr bei den Knaben grofer als bei den Midchen, im
12.—15. Lebensjahr iibertrifft er bei den Midchen den der Knaben und vom 16. Lebens-
jahr an ist er wieder bei den Midchen kleiner als bei den Knaben.

Becken-Schulterindex. Dieser Index zeigt (Tab. 6), daB sich die Beckenbreite der Kna-
ben in bezug auf die Schulterbreite zuerst (im 7.—10. Lebensjahr) verringert, sich dann
im 11.—13. Lebensjahr vergroBert, aber dann allmihlich wieder abnimmt. Anders ist die
Situation bei den Midchen: Auch hier verringert sich im 7.—9. Lebensjahr der Becken-
Schulterindex, nimmt jedoch nachher ununterbrochen und stark zu. Die Beckenbreite der
Midchen ist in bezug auf die Schulterbreite in allen Schuljahren grofer als bei den
Knaben, daher ist also ihre Zunahme in den mittleren und besonders in den alteren
Schuljahren ein sehr charakteristischer Geschlechtsunterschied.
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Der Quadratindex der Vitalkapazitit der Lungen, analog dem quadratischen Brust-
umfangsindex, gibt eine gute Vorstellung von den funktionalen Geschlechtsunterschie-
den bei Knaben und Midchen. Bei den Knaben ist dieser Index wihrend des ganzen
Schulalters grofer als bei den Madchen. Vom 15. Lebensjahr an vergrofert er sich bei
den Midchen nicht mehr, bei den Knaben aber nimmt er progressiv zu (entsprechend
dem Geschlechtsunterschied in der Korperhohe).

Der Lingen-Breiten-Index des Kopfes (Kopfindex). Vom Standpunkt des Sexual-
dimorphismus ist iiber diesen Index bei Kindern und Jugendlichen schon wiederholt
geschrieben worden, doch widersprechen sich zum Teil die Ergebnisse. Auf Grund unse-
res groRen Materials kann festgestellt werden, daR die Knaben bis zum 15. Lebensjahr
brachykephaler sind als die Midchen, aber von diesem Zeitpunkt an werden die letzt-
genannten brachykephaler als die erstgenannten und bleiben es ihr Leben lang.

Der morphologische Gesichtsindex zeigt, da die Knaben wihrend ihrer ganzen Ent-
wicklung leptoprosoper sind als die Midchen. Beide, die Knaben wie die Middchen, wer-
den in dieser Zeit leptoprosoper, doch ist die Zunahme des Gesichtsindex dabei charak-
teristischen Verinderungen unterworfen. Im fritheren Alter (bis zum 11. Lebensjahr)
vergroBert sich der Index mehr oder weniger parallel, vom 12. Lebensjahr an beschleu-
nigt sich bei den Midchen die Zunahme der Indexwerte. Bei Knaben beginnt eine der-
artige Beschleunigung im 14. Lebensjahr. Im 12. und 13. Lebensjahr nihern sich daher
die Knaben und Midchen einander in ihrer Gesichtsform, vom 14. (besonders aber vom
15.) Lebensjahr an verindert sich die Gesichtsform der Midchen nicht mehr viel, bei
den Knaben aber setzt sich die Zunahme des Gesichtsindex in schnellem Tempo fort.
Die Pubertas setzt somit dem Sexualdimorphismus der Gesichtsform seinen markanten
Stempel auf.

Die relativen Kérper-, Kopf- und Gesichtsmafle sind hinsichtlich ihres Sexualdimor-
phismus sehr verschieden (Tab. 7).

Die relative Linge der oberen und unteren Extremitiiten ist bei den Knaben wihrend
des ganzen Schulalters grofer als bei den Midchen. Gleichartig ist auch der Geschlechts-
unterschied bei den Knaben und Midchen in den absoluten Werten der genannten
MatRe.

Der relative Oberschenkelumfang ist dagegen bei den Knaben wihrend der ganzen
Schulzeit kleiner als bei den Maidchen. Besonders vergrofert sich der relative Ober-
schenkelumfang der Midchen vom 16. Lebensjahr an.

Die relative Schulter- und Beckenbreite ist in fritheren und spiteren Schullebens-
jahren bei den Knaben grdfler als bei den Madchen. Im 12.—16. Lebensjahr ist aber die
relative Schulterbreite und im 10.—17. Lebensjahr die relative Beckenbreite bei den
Maidchen groBer als bei den Knaben.

Tab.7: Geschlech chiede einiger relativer Kdrper-, Kopf- und GeslchtsmaBe
und ihre Verinderung mit dem Alter.
& —Knaben Q@ — Midchen

Lange der Umfang des
oberen Ober- Kopf-
Extremltit schenkels linge

10
11
12
13

21,62 21,61 19,64 19,51 43,49 43,06 28,28 29,08 14,71 14,51 12,23 12,02 9,97 9,90 7,90
21,56 21,51 20,24 20,15 43,53 42,94 28,40 29,30 14,21 14,05 11,61 11,58 9,70 9,62 7,39
21,52 21,45 20,87 20,86 43,68 4302 2847 29,26 1376 13,55 11,42 11,20 946 9,37 7,20
21,48 21,42 21,58 21,70 43,80 43,22 28,58 29,32 13,33 13,11 11,06 10,82 9,23 9,14 7,13
21,41 21,41 22,33 22,66 4390 43,33 2862 29,40 12,94 12,67 10,73 10,43 9,02 B89 696
21,35 21,41 23,13 23,77 44,10 43,49 28,75 29,56 12,58 12,24 10,42 10,07 8,82 8,64 6,83
21,30 21,51 24,00 2500 44,43 43,87 28,79 30,19 12,23 11,81 10,10 9,79 8,63 846 670
21,44 21,60 24,95 2598 44,66 43,73 2883 30,84 11,86 11,63 9,70 9,54 B42 8,32 6,66
21,59 21,79 26,08 26,80 44,54 43,71 29,04 31,63 11,48 11,48 943 9,44 821 8,27 6,42
21,84 21,89 2693 27,34 44,64 4368 29,20 3230 11,23 11,42 9,20 9,40 8,10 8,28 6,34
22,10 21,91 27,81 27,72 44,63 43,58 29,53 32,90 11,10 11,38 9,07 9,36 8,06 8,28 6,28
22,27 22,03 28,10 28,04 44,57 43,63 30,08 33,11 11,07 11,37 9,02 9,34 B,05 827 6,26

7,47
7,29
7,13
6.87
6,82
6,66
6,51
6,42
6,39
6,39
6,40
6,40



Die relativen Kopf- und Gesichtsmafle sind wihrend des ganzen Schulalters bei den
Knaben bis zum 15. Lebensjahr grofer als bei den Midchen, aber von diesem Lebens-
jahr an iibertreffen die relativen Kopf- und GesichtsmaBe der Midchen diejenigen der
Knaben. Wahrscheinlich ist das dadurch bedingt, da@ sich nach dem 15. Lebensjahr bei
den Midchen die Kérperhohenzunahme merklich verlangsamt und zwar in stirkerem
Mage als die Kopf- und GesichtsmafBe.

4. Die individuelle Variabilitit der anthropologischen Merkmale

der Knaben und Middhen

Als Maf der Variabilitdt der Merkmale wurde hier der Variationskoeffizient benutzt,
da er fiir die verschiedenen Merkmale vergleichbare Werte liefert.

Vor allem: wie verindert sich mit dem Alter die Variabilitit der Merkmale bei Kna-
ben und Miadchen? Aus Tab. 8 ist ersichtlich, daB wihrend der jiingeren Lebensjahre
die Variabilitat der Merkmale bis zu einem gewissen Maximum steigt und dann schnelil
abnimmt. Eine Ausnahme scheint die Kopfhohe zu bilden, die eine solche GesetzmiBig-
keit nicht aufweist.

Tab. 8: Variationskoeffizienten einiger anthropometrischer Merkmale
und ihre Verinderung mit dem Alter.

Alteri. Korper- Korper- Linge d. oberen  Schulter- Bedken-
Jahren hohe gewicht Sitzhshe Extremitat breite breite

3 9 3§ ¢ & 2 & 2 & 2 & 9

7 4,23 4,30 13,27 15,05 3,86 3,97 5,00 5,11 4,88 5,05 586 5,95

8 4,34 4,35 13,35 15,15 3,94 4,05 4,97 5,06 491 5,04 593 6,05

9 4,31 4,38 13,47 15,37 4,00 4,18 5,07 5,20 4,94 5,13 6,01 6,28
10 4,36 4,46 13,95 16,24 4,07 4,35 518 5,22 501 5,26 6,11 6,60
11 4,46 4,70 14,02 16,75 4,10 4,71 511 5,31 512 5,55 6,31 6,67
12 4,58 4,82 14,80 17,98 4,21 4,91 513 545 539 5,75 6,48 6,77
13 4,92 4,64 16,01 17,89 4,69 4,84 532 5,29 594 5,84 6,87 6,81
14 515 4,01 17,00 15,81 5,37 4,30 5,65 4,78 6,43 5,30 7,09 6,31
15 527 3,64 17,18 14,17 540 3,73 544 4.24 6,58 4,76 6,94 5,60
16 4,70 3,44 14,62 13,17 5,02 3,49 4,87 4,22 6,07 4,62 6,31 5,38
17 396 3,39 12,36 12,26 4,27 3,36 4,38 4,02 533 4,59 5,87 5,41
18 3,39 3,32 10,74 11,71 3,68 3,28 417 4,13 4,48 4,47 555 5,17

Brust- Oberschenkel- Gesichts- M. Gesichts-
Brustbreite umfang umfang Kopflinge breite héhe
3 9 3 ? 3 9 3 9 3 9 3 9

7 4,95 5,08 4,70 5,18 8,77 8,82 3,62 3,38 3,73 3,66 4,58 4,46
8 515 5,17 5,01 5,52 9,10 8,96 3,60 3,46 3,80 3,65 4,54 4,44
9 5,26 5,45 5,35 5,89 8,97 9,05 3,50 3,46 3,76 3,78 4,65 4,59
10 5,34 5,79 5,45 6,52 8,80 9,32 3,48 341 3,82 3,70 4,75 4,65
11 5,44 6,00 5,56 7,04 8,60 9,68 3,52 3,36 3,72 3,72 491 4,90
12 5,58 6,42 5,83 7,30 8,47 9,82 3,56 3,33 3,70 3,78 4,93 5,00
13 582 6,43 6,40 7,36 8,57 9,90 3,57 3,34 3,72 3,83 5,10 5,01
14 6,54 6,28 6,73 6,75 8,60 8,97 3,54 3,36 3,78 3,75 5,47 4,90
15 6,72 5,70 7,21 6,00 8,87 7,90 3,57 3,30 3,93 3,54 548 4,78
16 6,46 5,61 6,32 5,59 7,71 7,14 3,56 3,20 3,83 3,50 5,31 4,80
17 6,00 5,50 5,63 5,48 6,70 6,80 3,40 3,27 3,71 3,53 5,00 4,70
18 5,55 5,49 5,07 5,29 591 6,47 3,41 3,24 3,49 3,34 4,97 4,70

In welchen Lebensjahren erreicht das Variieren der Merkmale sein Maximum? Bei
den Knaben tritt es fiir die meisten Merkmale im 15. Lebensjahr auf. Eine Ausnahme
bilden die Linge der Extremititen, die Beckenbreite und die morphologische Gesichts-
hohe: bei diesen MaBen fillt das Variationsmaximum in eine frithere Zeit. Bei den
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Midchen tritt fiir die Mehrzahl der Mage ihr Variationsmaximum im 12. und 13. Lf.t-
bensjahr auf. Es sei bemerkt, daB bei ihnen das Varitionsmaximum der Standardabwei-
chung der meisten Merkmale in das 13. Lebensjahr fallt (AuL 1970).

Wessen Merkmale variieren mehr, diejenige der Knaben oder der Mddchen? Eine
Betrachtung einzelner Merkmale nach einzelnen Lebensjahren gibt uns keine Klarheit.
Um diese Frage im allgemeinen zu beantworten, berechnet man hinsichtlich eines jeden
Merkmals den mittleren Variationskoeffizient der Knaben, sowie auch der Madchen fiir
alle Lebensjahre. Diese mittleren Werte sind in zunehmender Reihenfolge untenstehend
gegeben. Pluszeichen nach einem jeden MaR bedeutet, daB dieses Maf8 bei den Knaben,
und Minuszeichen — daR das entsprechende MaB bei den Midchen mehr variiert.

3 9 3 9
Kopflinge 3,53 3,39 + Linge d. unt. Extremitat 5,51 5,25 +
Kopfbreite 355 3,41 + Brustbreite 5,73 5,74
Gesichtsbreite 3,75 3,64 t+ Brustumfang 5,77 6,16 —
Sitzhohe 4,38 4,10 + Beckenbreite 6,23 6,08 +
Koérperhshe 4,47 4,12 + Brusttiefe 6,67 7,04 —
Unterkieferwinkelbreite 4,67 4,45 + Oberschenkelumfang 8,25 8,57 —
M. Gesichtshohe 4,97 4,74 + Korpergewicht 14,23 15,13 —
Linge d. ober. Extremitit 5,02 4,84 + Vitalkapazitit d. Lungen 16,47 16,32 +
Schulterbreite 5,42 5,11 +

Aus dieser Ubersicht ergibt sich, daB die Knaben in einer erheblich gréfieren Zahl von
Merkmalen stirker variieren als die Méddchen. Die Madchen zeigen eine groBere Varia-
bilitit als die Knaben nur in Brusttiefe (sagittaler Brustweite), Brustumfang, Ober-
schenkelumfang und Kérpergewicht, also in den MaBen, die die Korperfiille charakteri-
sieren.

Betrachtet man den Geschlechtsunterschied der Variabilitit der Mafle mit zunehmen-
dem Alter, so sehen wir, da8 die Variabilitdt der Mafe wihrend der jiingeren Lebens-
jahre (bis zum 13.—14. Lebensjahre) bei den Midchen gréfler ist als bei den Knaben;
vom 14. Lebensjahr an variieren aber die Knaben mehr als die Midchen (Tab. 8). An-
ders verhalten sich die KopfmaBe: diese variieren fast in allen Lebensjahren bei den
Knaben mehr als bei den Midchen.

Wenn wir nun zuriickblicken auf die Altersverinderungen der Geschlechtsunter-
schiede der Schulkinder und Jugendlichen, so sehen wir, daR in allen Gebieten diese
Verinderungen im Zusammenhang mit der Pubertit stehen. Alle der charakteristischsten
Wendepunkte in diesen Verinderungen — Maximum der individuellen Variabilitit der
Merkmale, Mikrobarie, Brachykormie, Maximum der Indices der Geschlechtsunter-
schiede — fallen ungefihr in ein und dasselbe Alter: bei den Knaben in das 15., bei den
Maiddhen in das 13. Lebensjahr. Die genannten Erscheinungen bilden somit einen Kom-
plex, der mit der Pubertit zusammenfillt. Diesen Komplex konnten wir morpholo-
gischen Pubertitskomplex nennen, mit Hilfe dessen wir die physiologische Pubertit be-
stimmen konnen (AuL 1964). Wie genau die morphologische Pubertit mit der physio-
logischen zusammenfillt, wird die Zukunft zeigen.

IIl. Sexualdimorphismus bei den Erwachsenen

Das Material, das ich bei der Behandlung der anthropometrischen Geschlechtsunter-
schiede der Erwachsenen benutze, stammt aus West-Estland (Audru- und Tostamaa-
Gebiet), wo ich im Jahre 1940 730 21—45jihrige ortsansissige Minner und 850 20—45-
jahrige Frauen messen konnte. Bei den Korrelationsrechnungen habe ich auch die ,Ein-
gewanderten” (ca. 90 Personen) einbezogen.

Wie beziiglich der Herkunft, so ist das gesamte Material auch berufsmiRBig einheit-
lich, denn alle Gemessenen waren Landbewohner und in der Landwirtschaft (zum Teil
auch in der Fischerei) titig. Folglich sind die Minner- und Frauenangaben des Materials
vergleichbar. Auch ist das Material verhiltnismiBig grof und reprisentativ, denn es
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war moglich, ungefihr 85%o der Lokalbevolkerung im genannten Lebensalter zu mes-
sen.

Es ist bekannt, daf die Korperhohe, sowie auch die einzelnen Korperteile des Men-
schen im Erwachsenenalter nicht unverindert bleiben. Die Kérperhohe und einige andere
LingenmafBle beginnen sich bald nach dem 30. Lebensjahr zu verringern, andere Mafe
aber setzen ihr ,Wachstum” fort, einige sogar bis zum 50. Lebensjahr (Aur 1940).
Analoges finden wir auch im gegebenen Material, was am Beispiel der Kérperhohe ge-
zeigt werden soll (Tab. 9). Zwar sind solche Verinderungen nicht sehr grof, aber
immerhin grof genug, um bei altersmifig merklich verschiedenen Populationen — be-
sonders beim Vergleich des Minner- und Frauenmaterials — in Betracht gezogen zu
werden. Aus der Tabelle ist auch ersichtlich, mit welchen Individuenzahlen wir es zu
tun haben.

Tab. 9: Kdrperhdhe in verschiedenen Altersgruppen (cm).

Alter Minner Alter Frauen

in Jahren n M*m g in Jahren n M+m ¢
21—30 257 175,83 * 0,35 5,73 20—30 312 162,57 % 0,30 514
31—-35 165 175,25 * 0,44 5,70 31—-35 190 162,24 + 0,37 5,20
36—40 172 174,60 0,42 5,66 36—40 198 161,92 + 0,35 5,27
41—45 112 173,37 + 0,54 5,76 41—45 152 160,84 + 0,38 4,75

Bei der Behandlung des Sexualdimorphismus der einselnen Merkmale habe ich das
Material in vier Altersgruppen eingeteilt. Natiirlich ist in diesem Falle die Individuen-
zahl in jeder Gruppe zu klein, um die entsprechenden Unterschiede als Signifikant zu
bezeichnen. Doch kann man damit die allgemeine Richtung und Grofle der Altersver-
dnderungen der Merkmale feststellen.

1. Geschlechtsunterschiede bei den absoluten Maflen

Wie bei den Jugendlichen, so benutzte ich auch hier zum Vergleich der Grife der
Geschlechtsunterschiede den Index des sexuellen Dimorphismus (ISD).

Einer der ersten Wissenschaftler, der dieses Verfahren benutzte, um den Ge-
schlechtsunterschied der Kérperhéhe der Minner und Frauen zu untersuchen, war Fr.
GaLTON (1899). Nach seinen Untersuchungen betrigt der entsprechende I1SD 92,6.

Spitere Forscher bringen z. B. folgende Indizes: R. Marmin 92,0, K. SaLLer 93,5,
W. ScueipT 93,0, V. BUNAK 93,5, V. PEsonen 93,3, Bojew 92,9, L. NikoLAJEv 93,8 usw.

Somit gibt es beziiglich der Geschlechtsdifferenz in der Kérperhche zwischen Min-
nern und Frauen ziemlich unterschiedliche Angaben. Analog ist die Lage bei anderen
Kérper- und Kopfmagen.

Kehren wir nun zu unserem Material zuriick. In der Tab. 10 sind Indices der Ge-
schlechtsunterschiede (ISD) von 20 Merkmalen in Altersgruppen wiedergegeben. Plus-
und Minuszeichen am Ende eines jeden Merkmals zeigen, ob dieser Index sich mit dem
Alter vergrofert (+) oder verringert (—).

Daraus sehen wir, da in bezug auf die meisten Mafle (besonders der Kérpermafe)
der ISD mit dem Alter zunimmt, d. h. der betreffende Geschlechtsunterschied wird klei-
ner. Es gibt einige MaBe (Brustdurchmesser, Kopflinge und Kopfbreite, morpholo-
gische Gesichtshohe), deren Gesdhlechtsunterschied mit dem Alter unverdndert zu blei-
ben scheint. Zugleich zeigen diese Angaben, da8 die ISD-Unterschiede, die in der Lite-
ratur zu finden sind, nur zum Teil der Realitat entsprechen.

Wenn wir nun die anthropologischen Merkmale der Minner und Frauen beziiglich
der Geschlechtsunterschiede vergleichen wollen, so kdnnen wir das nur dann tun, wenn
das zu vergleichende Material in bezug auf das Alter (natiirlich auch in anderen Be-
ziehungen) einheitlich ist. Als solch ein , anthropologisches Alter”, welches die konstan-
testen (vergleichbarsten) ISD aufweist, diirfte das Alter von 21—35 Jahren gelten.
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Tab. 10: Index der Geschlechtsunterschiede (ISD) der anthropometrischen Merkmale
nach Altersgruppen.

21—30). 31-35]. 36—40]. 41—45]. 21-35]. 21—45].

Drudkkraft der rechten Hand 64,45 64,40 63,86 62,13 64,4 64,1 —
Vitalkapazitl‘it der Lungen 67,60 69,86 73,92 75,84 68,9 69,3 +
Kﬁrpergewichte 86,82 86,85 88,68 89,14 86,8 87,7 +
Transversaler Brustdurchmesser 91,19 91,22 90,37 91,35 91,2 91,2
Taillenumfang 89,96 90,07 90,67 90,24 89,9 90,3 +
Sagittaler Brustdurchmesser 91,19 91,22 90,37 91,35 91,2 91,2
Spannweite der Arme 91,17 91,14 91,48 92,05 91,2 91,3 +
Schulterbreite 90,70 90,24 91,48 92,05 91,2 91,2 +
Linge der oberen Extremitdt 91,35 91,21 91,58 91,70 91,3 91,4 +
Brustumfang 91,55 91,15 92,06 92,57 91,4 91,7 +
Karperhahe 92,45 92,59 92,74 92,77 92,5 92,6 +
Sitzhshe 93,92 93,84 93,90 93,43 93,9 93,8
Morphologische Gesichtshshe 91,09 91,22 90,73 91,35 91,1 91,1
Unterkieferwinkelbreite 93,78 92,30 91,75 91,88 93,2 92,7 —
Gesichtsbreite 94,08 94,19 93,41 92,88 94,1 938 —
Physiognomische Gesichtshohe 94,34 94,40 94,62 95,27 94,4 94,6 +
Kopﬂﬁnge 94,78 94,85 94,83 94,80 94,8 94,8
Ohrhohe des Kopfes 94,97 95,21 95,39 95,54 95,0 95,3
Kopfbreite 95,71 95,77 95,60 95,63 95,7 95,7
Stirnbreite 97,33 97,37 96,72 96,11 97,3 96,8

Wenn wir beim Vergleich der Geschlechtsunterschiede anthropometrischer Merkmale
den ISD der Korperhshe (92,6) als Ausgangsmafl annehmen, so sehen wir, da8 der
Gesdhlechtsunterschied der meisten anderen Kérpermafle der Mdinner und Frauen klei-
ner ist als derjenige der Kérperhéhe und daf sich der 1SD der meisten Kérpermafe mit
dem Alter vergroflert. Was aber die Kopf- und Gesichtsmafe betrifft, so sind die ISD
fast aller dieser MaRe grofer als der der Korperhshe, und nur die entsprechenden ISD
der Hohenmafe scheinen mit dem Alter zuzunehmen.

Der grofte Geschlechtsunterschied in den KorpermaBen der Minner und Frauen be-
steht in der Druckkraft der rechten Hand und in der Vitalkapazitit der Lungen (d. h.
in funktionalen Merkmalen), der kleinste in der Sitzhhe. In den Kopf- und Gesichts-
mafen finden wir den groBten Geschlechtsunterschied in der morphologischen Gesichts-
hohe und Unterkieferwinkelbreite, den kleinsten in der Stirn- und Kopfbreite.

2. Indizes und relative Mafle

Um eine Vorstellung iiber die Geschlechtsunterschiede der Kérperproportionen und
deren Altersverinderungen bei Minner und Frauen zu erhalten, benutzen wir wieder
die Indizes und relative Mafle der Merkmale (Tab. 11).

Wir sehen, daB die relativen Mafe der Minner und Frauen (auler der relativen
Drudkkraft der rechten Hand) sich mit dem Alter vergréfern. Mit dem Alter vergrofiern
sich auch Rohrer-Index und Thorakalindex. Der Lingen-Breiten-Index des Kopfes und
der Quadratindex der Vitalkapazitit der Lungen dagegen nehmen mit dem Alter ab.

Das Wichtigste, was wir aus dieser Tabelle ersehen, ist aber Folgendes: Die relativen
Kérpermafe der Minner sind gréfer als diejenige der Frauen. Das Gegenteil sehen wir
bei den relativen Kopf- und Gesichtsmaflen: Diese sind bei den Frauen grofer als bei
den Minnern. Die Mehrzahl der Indices (auler dem Quadratindex der Vitalkapazitit
der Lungen und dem morphologischen Gesichtsindex) sind bei den Minnern kleiner als
bei den Frauen.

Die gréfiten Geschlechtsunterschiede finden wir im Rohrer-Index, dem Quadratindex
der Vitalkapazitit der Lungen und (besonders) in der relativen Druckkraft der rechten
Hand. Die kleinsten Geschlechtsunterschiede treten in der relativen Unterkieferwinkel-
breite und in den relativen GesichtsmaRen auf.

Es sei noch bemerkt, dafl die angefiihrten Angaben iiber die Geschlechtsunterschiede
in den relativen MaBen und Indices nur zum Teil zuverlissig und exakt sind, zum Teil
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Tab.11: Indices und relative MaBe der anthropometrischen Merkmale nach Altersgruppen.
(Obere Reihe — Minner, untere Reihe — Frauen)

21-30]J. 31—35]. 36—40 J. 41—45]J. 21—45]J.

Indizes
Quadratindex der Vital- 17,50 17,08 15,78 14,63 16,84
kapazitiat der Lungen 13,83 15,97 13,57 12,89 13,55
Rohrer-Index 1,346 1,360 1,365 1,402 1,364
1,481 1,473 1,528 1,527 1,502
Kormus-Index 52,82 52,86 53,00 53,14 52,92
53,62 53,58 53,65 53,52 53,61
Thorakalindex 71,87 72,64 73,18 73,73 72,56
73,57 74,66 74,98 75,53 74,36
Lingen-Breiten-Index des Kopfes 79,98 79,74 79,77 79,26 79,70
80,77 80,52 84,30 85,04 84,30
Morphologischer Gesichtsindex 86,72 86,98 86,75 86,52 86,75
84,25 84,52 84,30 85,04 84,30

Relative MaBe

Drudkkraft der rechten Hand 27,74 27,41 26,40 26,49 27,18

19,34 19,07 18,18 18,05 18,83

Spannweite der Arme 105,21 105,34 105,42 105,44 105,31

103,56 103,82 103,98 104,61 104,00

Taillenumfang 46,27 47,00 47,59 48,56 47,21

44,97 45,74 46,52 47,22 45,80

Brustumfang 53,71 54,44 54,43 55,00 54,30

53,13 53,60 54,00 54,89 53,80

Ganze Armlange 44,92 44,91 45,00 45,24 45,05

44,33 44,23 44,43 44,72 44,45

Schulterbreite 22,50 22,60 22,57 22,61 22,57

22,04 22,18 22,32 22,40 22,22

Kopflinge 11,15 11,22 11,29 11,40 11,24

11,41 11,49 11,55 11,64 11,51

Kopfbreite 8,92 8,94 9,01 9,03 8,96

9,22 9,25 9,28 9,31 9,26

Gesichtsbreite 8,12 8,15 8,24 8,34 8,19
8,26 8,30 8,31 8,34

Morphologische Gesichtshohe 6,94 6,99 7,00 7,20 7,11

6,97 7,01 7,03 7,08 7,00

Unterkieferwinkelbreite 6,30 6,36 6,41 6,50 6,37
6,36 6,34 6,37 6,44

Stirnbreite 6,21 6,25 6,30 6,36 6,28

6,53 6,57 6,57 6,59 6,56

aber nur eine allgemeine Orientierung in dieser Frage geben. Fiir genauere Angaben
miiBte ein wesentlich groferes (natiirlich vergleichbares) Material zur Verfiigung stehen,
als es bei dieser Arbeit moglich war.

3. Individuelle Variabilitit der anthropometrischen Merkmale

Sind Minner oder die Frauen in ihren Merkmalen variabler? Diese Frage ist nicht
neu und beziiglich der Tiere wurde sie schon von Ch. DarwIN in seiner Arbeit , Ani-
mals and Plants under Domestication” (1868) gestellt. Er kam zu der SchluSfolgerung,
dag die Minnchen variabler sind als die Weibchen. Spiter fand K. Pearson, da im
allgemeinen die Frauen variabler sind als die Ménper.

Um der Losung dieser Frage niher zu kommen, benuizen wir hier die Variations-
koeffizienten (V) der in meinem Material zur Verfligung stehenden Merkmale.

In Tab.12 finden wir alle diese Koeffizienten, angefangen mit den groBten und
schlieBend mit den kleinsten. Auch sind in dieser Tabelle die Differenzen (D) zwischen
den Variationskoeffizienten der Minner und Frauen angegeben. Das Pluszeichen hinter
den Variationskoeffizienten eines jeden Merkmals bedeutet, daB das entsprechende
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Merkmal bei den Minnern groBer als bei den Frauen ist, ein Minuszeichen bedeutet die
umgekehrte Situation.

Aus dieser Ubersicht sehen wir, daB in der Tabelle etwas mehr Variationskoeffizien-
ten mit einem Pluszeichen vorhanden sind. Es wire aber unrichtig, daraus zu folgern,
daR die Minner variabler sind als die Frauen. Wenn man die Zahl der Merkmale ver-
groBert — und das ist immer mdglich — dann, vielleicht, fallt die Waagschale in ent-
gegengesetzter Richtung. Die Frage darf man folglich nicht in der Weise stellen: sind
Minner oder Frauen variabler? Man kann fragen: welche Merkmale variieren bei den
Miinnern mehr als bei den Frauen, oder — umgekehrt?

Tab. 12: Variationskoeffizienten (V) der anthropometrischen Merkmale
und deren Differenzen (D).

Merkmal Mainner Frauen D
Vitalkapazitit der Lungen 19,62 % 0,55 20,63 + 0,69 1,01 —
Drudkkraft der rechten Hand 14,04 £ 0,39 20,47 + 0,52 6,45 —
Kérpergewicht 10,50 * 0,29 11,39 + 0,30 0,89 —
Nasenwurzelbreite 7,80 £ 0,21 7,27 £ 0,20 0,53 +
Taillenumfang 6,68+ 0,18 7,88 + 0,18 1,10 —
Nasenbreite 6,66 0,18 7,27 0,20 0,61
Sagittal-Brustweite 6,18 + 0,17 6,82 10,18 0,64 —
Nasenhshe 5,49 +0,15 5,59 + 0,14 0,10 —
Frontal-Brustweite 5,30t 0,15 6,18 + 0,16 0,83 —
Morphologische Gesichtshohe 518 + 0,14 4,97 + 0,13 021 +
Brustumfang 4,87 t 0,18 5,54 0,14 0,67 —
Physiogn. Gesichtshohe 4,83t 0,13 4,56 £ 0,12 0,27 +
Fingerspitzenhdhe 4,75 1+ 0,13 4,72+ 0,15 0,05 +
Unterkieferwinkelbreite 4,90 £ 0,13 4,45 + 0,11 0,45 +
Schulterbreite 4,45+ 0,12 4,35+ 0,11 0,10 +
Ganze Armlinge 4,08 + 0,11 4,10 t 0,10 0,02 —
Ohrhéhe des Kopfes 3,79 + 0,10 3,82t 0,10 0,03 —
Spannweite der Arme 3,78 X 0,10 3,71 £ 0,09 0,07 +
Stirnbreite 3,75 X 0,10 3,67 + 0,09 0,08 +
Gesichtsbreite 3,60 0,10 3,36 + 0,08 0,08 -+
Schulterhshe 3,55+ 0,12 3,36 + 0,11 019 +
Kéorperhshe 3,29 0,09 3,16 * 0,08 013 +
Sitzhohe 3,25 + 0,09 3,14 + 0,08 0,11 +
Kopfbreite 3,25 + 0,09 3,231 0,08 0,02 +
Kopflinge 3,07 + 0,08 3,02+ 0,08 0,05 +

Diese Frage kann folgendermaBen beantwortet werden: in der Kérperhhe und den
meisten Vertikalmaen, desgleichen den meisten Kopf- und Gesichtsmafen variieren
die Minner mehr als die Frauen; in K&rpergewicht, Brust- und Taillenumfang, den
Brustdiametern und funktionellen Merkmalen (Druckkraft der Hand, Vitalkapazitit der
Lungen) sind die Frauen variabler als die Minner.

So wie die Variabilitit der Korper- und KopfmafBe Geschlechtsunterschiede aufweist,
so verhalten sich auch ihre Indizes und relativen MaRe. Einige der Variationskoeffizien-
ten dieser Indizes sind unterstehend angefiihrt:

Mainner Frauen D
Rohrer-Index 9,56 + 0,26 10,06 * 0,26 0,50 -—
Nasenindex 8,98 £ 0,25 8,84 £ 0,22 0,14 +
Morphol. Gesichtsindex 5,531+ 0,15 5,38 + 0,14 0,15 +
Linge-Breiten-Index des Kopfes 4,21 + 0,11 3,79 + 0,10 0,42 +
Kormus-Index 2,30 * 0,06 2,22 % 0,06 0,08

Verindert sich die Variabilitat der einzelnen Merkmale mit dem Alter? Und wenn
ja — in welchem MaRe und in welcher Richtung? Verandert sich dabei der Sexualdimor-
phismus der Variabilitat?
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Aus Tab. 13 ist ersichtlich, daB die Variabilitat (Variationskoeffizienten) der Merk-
male bei den Minnern und Frauen sich mit dem Alter ziemlich verschieden verindern.
Die Variabilitit der meisten Merkmale nimmt in beiden Geschlechtern mit dem Alter zu
(Taillenumfang, Kérpergewicht, Stirnbreite), oder vermindert sich (Schulterbreite, Ge-
sichtsbreite, Kopflange). Daraus folgt, daB sich der Sexualdimorphismus der Variabilitit
solcher Merkmale mit dem Alter fast nicht verindert. Der Variationskoeffizient anderer
Merkmale nimmt bei einem Geschlecht mit dem Alter zu, aber beim anderen Ge-
schlecht — vermindert er sich (Brustumfing, Linge der oberen Extremititen u.a.). In
diesen Fillen vergroBert sich folglich der Sexualdimorphismus der Variabilitit der
Merkmale mit dem Alter. Wenn sich das verallgemeinern lieBe, d. h. es bei allen Popu-
lationen so ist, so entsteht die Frage: warum die Variabilitit der Merkmale und der
Sexualdimorphismus der Variabilitit der Merkmale sich mit dem Alter verindern und
s0 verschieden verindern? Die Altersverinderungen des Sexualdimorphismus sind je-
doch zu klein und groBtenteils auf Grund des vorliegenden Materials statistisch nicht
gesichert. Weitergehende Uberlegungen miissen daher zuriickgestellt werden.

Tab. 13: Die Verinderung der Variationskoeffizienten der Merkmale mit dem Alter.

Mainner Frauen

Merkmale 21—35 J. 36—45 J. 20-35 J. 36—45 J.

Vitalkapazitit der Lungen 18,90 + 0,65 21,86 + 0,92 20,56 + 0,66 20,33+ 0,80
Druckkraft der rechten Hand 13,86 + 0,48 14,94t 0,63 18,81t 060 20,48 +0,76
Kérpergewicht 10,28 0,35 10,67 +t0,36 11,17 +0,36 11,77 X 0,47
Taillenumfang 6,09 + 0,23 6,50 + 0,27 7,49 + 0,24 8,07 + 0,32
Morph. Gesichtshohe 4,97+ 0,17 5,14 + 0,21 4,83 +0,15 4,83 +0,18
Brustumfang 4,83%+0,17 4,721 0,20 5,60 + 0,18 584+ 0,22
Schulterbreite 4,22 0,14 3,931+0,16 4,72+ 0,15 4,46 + 0,19
Ganze Armlinge 4,12+ 0,14 4,25+ 0,18 4,021+ 0,13 3,93 +0,14
Stirnbreite 4,331 0,15 3,88 0,16 3,63+ 0,12 3,74 £ 0,14
Jochbogenbreite 3,56 0,12 3,25 +0,13 3,39 t 0,11 3,30 + 0,12
Kopfbreite 3,3910,12 3,19 t 0,13 3,18 + 0,10 3,18 + 0,11
Kérperhohe 3,26 t 0,11 3,27 + 0,14 3,18 + 0,10 3,12 +0,11
Sitzhohe 3,18 t 0,11 3,36 Y 0,14 3,08 £ 0,10 3,00+ 0,11
Kopflange 313 + 0,11 3,01 + 0,13 3,121 0,10 2,93 + 0,11

4. Sexualdimorphismus in den korrelativen Beziehungen zwischen der
Kérperhohe und einigen anderen Merkmalen

Der Bestimmung korrelativer Beziehungen zwischen den anthropologischen Merk-
malen wird in der Anthropologie ziemlich groRe Bedeutung beigemessen, besonders
beim Vergleich der Kérperproportionen der Populationen. Beziiglich der Korrelations-
koeffizienten miissen wir uns aber bewuBt sein, daB diese sehr variabel (nicht bestin-
dig) und nur bei ziemlich grofiem Material verwendbar sind.

Da das gegebene Material beziiglich der Manner und Frauen wenigstens recht ein-
heitlich ist, bringe ich hier eine Ubersicht einiger Korrelationskoeffizienten (r) zwischen
der Korperhshe und einigen KorpermaBen (Tab. 15).

Dabei interessieren uns folgende Fragen: 1. welche Merkmale sind mit der Kérper-
hohe bei Minnern und welche bei Frauen enger korreliert? und 2. bei welchen Merk-
malen ist deren Korrelation mit der Kérperhshe grofer und bei welchen kleiner?

Es erweist sich, daB die Korrelation zwischen der Kérperhéhe und den meisten Kér-
permaflen bei den Minnern gréfler zu sein scheint als bei den Frauen. Beziiglich der
Kopf- und GesichtsmaBe ist ein solcher Geschlechtsunterschied zwischen Miannern und
Frauen dagegen nicht zu bemerken, eher umgekehrt.

Aufmerksamkeit verdient, da beziiglich einiger Merkmale (Brustumfang, Kopfbreite,
Jochbogenbreite) der Geschlechtsunterschied zwischen den Korrelationskoeffizienten der
Minner und Frauen recht grof ist
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Tab. 14: Geschlechtsunterschiede in den Korrelationskoeffizienten zwischen Korperhdhe
und einigen anderen MaBen.

Mainner Frauen gemessene Minner
Mage (n = 750) (n = 850) (n = 15000)
Linge der oberen Extremititen 0,854 + 0,010 0,847 + 0,008 0,810 + 0,002
Sitzhohe 0,770 * 0,016 0,723 + 0,017 0,779 + 0,003
Korpergewicht 0,635 * 0,022 0,567 *+ 0,024 0,660 + 0,005
Schulterbreite 0,521 * 0,028 0,464 + 0,027 0,516 + 0,006
Brustumfang 0,416 * 0,031 0,310 + 0,030 0,405 * 0,005
Kopflinge 0,306 + 0,034 0,308 + 0,031 0,273 + 0,008
Unterkieferwinkelbreite 0,235 + 0,038 0,271 + 0,032 0,260 + 0,007
Jochbogenbreite 0,228 + 0,021 0,272 + 0,015 0,257 + 0,008
Stirnbreite 0,210 + 0,038 0,217 + 0,026 0,199 + 0,008
Kopfbreite 0,124 £ 0,031 0,232 + 0,032 0,123 + 0,007

Den starksten korrelativen Zusammenhang mit der Korperhohe weist die Linge der
oberen Extremititen auf. Danach folgen: andere Kérpermafe: Sitzhohe, Kérpergewicht,
Schulterbreite, Brustumfang. Die Korrelation zwischen Korperhhe und den Kopfmafen
ist dagegen recht gering. Zum Vergleich bringe ich noch die entsprechenden Koeffizien-
ten der 21—22jihrigen Minner, die ich schon frither gemessen habe (Tab. 15, letzte
Kolonne).

Man darf zwar nicht vergessen, daf wir es hier mit estnischem Material zu tun
haben, wieweit die Korrelationen einen allgemeinen Charakter haben, muf die Zukunft
zeigen. Soviel ist aber klar: Sexualdimorphismus existiert auch in den Korrelationsver-
hiltnissen der anthropometrischen Merkmale.

Zusammenfassung

Bei rund 30 000 estnischen Schiilern und Schiilerinnen von 7 bis 18 Jahren wurden
13 absolute Korper- und KopfmaBe genommen (Tab.1,2) und Indices des Sexual-
dimorphismus berechnet (Tab. 3). Die Zuwachsraten (Tab. 4, 5) lassen die Geschlechts-
unterschiede des puberalen Wachstumsschubes erkennen. Aus den Mafen wurden 8
Indices berechnet (Tab. 6, 7) und in gleicher Weise auf Sexualdimorphismus und dessen
Altersunterschiede gepriift. Es fillt auf, daf die Knaben bis zum 15. Lebensjahr stirker
brachykephal sind als die Midchen, wihrend sich dann das Verhiltnis umkehrt. Die
Variationskoeffizienten (Tab. 8) der Kérpermafle sind bei den Midchen bis zum 13.—14.
Lebensjahr groBer als bei Knaben; in den hoheren Altersklassen und bei den Kopf-
maBen variieren dagegen die Knaben stirker. Es it sich ein morphologischer Puber-
titskomplex beschreiben, mit dessen Hilfe das physiologische Pubertitsalter bestimmt
werden konnte. Der Sexualdimorphismus bei Erwachsenen wurde bei 730 Minnern und
850 Frauen aus Westestland untersucht (Tab. 9, 10, 11), dabei wurden 4 Altersklassen
unterschieden. Bei einer Reihe von KérpermaBen und Funktionsmerkmalen variieren
die Frauen stirker als die Manner (Tab. 12), sonst iiberwiegen die héheren Variations-
koeffizienten der Minnner. Es besteht eine gewisse Tendenz zur Abnahme der Ge-
schlechtsunterschiede mit zunehmendem Alter, doch ist ein durchgehender Trend nicht
zu erkennen (Tab. 13). Auch die Korrelationen der Korpermafe mit der Korperhohe
zeigen einen Sexualdimorphismus: sie tendieren bei Minnern zu hheren Werten.

Summary

Thirteen absolute body and head measurements were taken for around 30,000 Estnic
boy and girl pupils between 7 and 18 years of age (Tables 1, 2) and the indices of
sexual dimorphism had been computed (Table 3). The rate of growth (Tables 4, 5)
reveals sexual differences in acceleration of growth during puberty. From the
measurements, 8 indices were calculated (Tables 6, 7) and tested in the same manner
for sexual dimorphism and its respective age differences. It is obvious that boys up
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to 15 are stronger brachykephal than girls, whereas the trend reversed after that. The
coefficient of variation (Table 8) of head measurements is larger in girls than in boys
up until the 13th—14th year of life; as opposed to this, in the older age groups and in
head measurements, boys vary more greatly. A morphological puberty complex may
be described, with whose aid the physiological age of puberty could be determined.
The sexual dimorphism of adults was tested in 730 men and 850 women from Western
Estland (Tables 9, 10, 11); thereby four age categories could be differentiated. In a
series of head measurements and function characteristics, the women vary more than
the men (Table 12); otherwise the men predominate the higher variation coefficients.
There is a certain tendency for the sexual differences to decline with increasing age;
a prevailing trend is, however, not identifiable (Table 13). Also the correlation of the
head measurements to the head heights demonstrates sexual dimorphism: in men the
correlation tends to be higher.

Résumé

Chez environ 50 000 écoliers et écoliéres esthoniens, 4gés de 7 a 18 ans, on a pris
13 mesures absolues du corps et de la téte (tabl. 1,2) et puis on a calculé les indices
du dimorphisme sexuel (tabl. 3). L'accroissement (tabl. 4, 5) laisse reconnaitre les diffé-
rences sexuelles du bond pubertaire de la croissance. Le dimorphisme sexuel et ses
différences de l'dge était estimé & partir de 8 indices, calculés des mesures (tabl. 6, 7).
Il se fait remarquer que les gargons sont plus brachycéphales que les filles jusqu‘a
I'dge de 15 ans, pendant que plus tard, c’est l'inverse. Les coéfficients de variation
(tabl. 8) des mesures du corps sont plus élevés chez les filles & 1'dge de 13—14 ans que
chez les garcons; aprés cet ge et en ce qui concerne les mesures de la téte, au con-
traire, la variation est plus grande chez les gar¢ons. On peut décrire un complexe
pubertaire morphologique avec l'aide duquel se laisse déterminer l’dge pubertaire
physiologique. Le dimorphisme sexuel des adultes a été étudié chez 730 hommes et 850
femmes de I'Esthonie occidentale (tabl.9,10,11), et on a distingué 4 groupes d‘ige.
Pour une série de mesures corporelles et de caractéres fonctionels, la variation chez les
femmes est plus grande (tabl. 12), du reste, les coéfficients de variation élevés pré-
dominent chez les hommes. En avancant a I'age, il existe une certaine tendance a une
diminution des différences sexuelles, mais un trend contiunant n’est pas a reconnaitre
(tabl. 13). Aussi les corrélations des mesures corporelles avec la stature montrent un
dimorphisme sexuel: elles tendent chez les hommes aux valeurs élevées.
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THE STATURE RECONSTRUCTION
OF CHILDREN ON THE BASIS
OF PALEOOSTEOLOGIGAL MATERIALS

R. Allmde
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ABSTRACT

The purpose of present paper is to analyse the paleoosteological mate-
rials of children: to observe changes in the growth of long limb bones,
to reconstruct the stature and to compare stature of rural and town’
children of 14th—18th cc. Also to analyse the difference in stature
between present and medieval children.

Key words: paleoosteology, children, stature reconstruction, growth
studies

MATERIAL AND METHOD

The skeletal series of children one found from Central Estonia at
Tadksi cemetery and another from North Estonia in Tallinn (St. Bar-
bara cemetery) are analysed. The Taddksi cemetery was used in 14th-
18th cc. and St. Barbara cemetery in 14th—17th cc. The Tadksi sample
contains 49 skeletons of children at the age of 0 to 12 years and
St. Barbara sample 119 skeletons at the age of O to 15 years. The age
at death of the children was estimated on the basis of dental develop-
ment (Merchant, Ubelaker, 1977; Ubelaker, 1978).

The diaphyses of five long limb bones of both body side were mea-
sured and the growing velocity of bones was analysed (Tab. 1). Next
the stature was calculated. For the determination of the body height of
children the method of A. Telkka (Telkka, 1962) was used.

It must be noted, that the formulas for calculating the body height
from femur at the age of 1 to 9 years did not work on our material (the
stature, calculated by this formula where the length of the diaphyses of
femur is transformed logarithmically, was obviously smaller than we
expected). Maybe, that the modern children have much bigger length
of the femur, it needs further investigation. So on our material we used
this formula without logarithmical transformation.



Table 1

The lengths of the diaphyses of long limb bones and growth changes according to age (in mm)

St. Barbara 14th-17th cc.

Tadksi 14th-18th cc.

Lithuania 14th-17th cc.

bone hum rad uin fem tib hum rad uin fem tib hum rad ulna fem tib
age vO..l vO0..1 vO.l
avg 70.09 56.13 61.11 89.00 6838 | 7230 5400 63.14 86.17 7445 | 7472 5949 66.77 91.00 77.43
n 11 8 9 12 8 10 7 7 12 11 63 44 38 54 48
age yl.2 yl..2 yl.2
avg 106.75 80.13 8743 127.67 100.80 98 81.48 8747 13240 103.54 | 108.55 82.01 90.35 137.08 110.91
n 16 15 14 12 10 15 14 15 15 13 50 34 31 39 37
change 36.66 2401 2632 3867 3243 | 2570 27.48 2432 4623 29.08 | 33.83 2252 23.58 46.08 3348
age y3.4 y3.4 vy3.4
avg 125.15 90.67 103.58 161.78 129.55| 125.67 94.57 107.29 160.04 127.95| 12547 9527 106.02 162.28 130.80
n 27 15 19 18 11 24 14 14 23 20 70 41 33 53 46
change 2527 1858 19.11 3942 3145 | 2767 13.10 19.82 2764 2441 | 1692 1326 1567 2519 19.89
age y5.6 y5.6 y5.6
avg 150.42 109.25 122.69 20120 161.00] 159.27 11545 129.09 209.08 16242 | 15586 117.21 129.67 207.44 167.13
n 26 16 16 20 12 11 11 11 12 12 22 19 18 24 23
change 25.27 18.58 19.11 3942 3145 | 33.61 2088 2181 49.04 3447 3040 2194 2365 4516 36.33
age v7.8 y7.8 y7.8
avg 168.83 123.29 135.62 228.00 176.59) 18431 13270 147.33 244.45 192.50 | 189.53 140.39 15571 257.70 203.32
n 30 21 21 24 17 13 10 9 11 10 18 14 12 22 20
change 1841 1404 1293 26.80 15.59 | 25.03 17.25 1824 3537 3008 | 33.67 23.18 2604 5026 36.19
age y9..10 y9..10 y9..10
avg 193.17 145.00 15926 263.93 203.39| 21525 156.25 170.00 297.67 227.50{ 20590 152.65 170.36 287.50 222.90
n 4] 28 27 28 23 4 4 4 3 4 15 13 14 13 10
change 2434 2171 23.64 3593 2680 | 3094 23.55 2267 5321 3500 | 1637 1226 14.65 29.80 19.58
age yl1l1.12 yI11...12 yli.12
avg 21548 156.25 178.50 29796 240.07 | 213.20 15920 17580 302.00 228.67 | 218.55 166.00 183.90 31290 247.72
n 21 12 16 23 15 5 5 5 6 6 10 10 10 10 9
change 2231 11.25 19.24 3403 36.68 | (205 295 5.80 4.33 1.17 1265 1335 1354 2540 24.82
max. growth | 14539 100.12 117.39 208.07 171.69| 140.9 1052 112.66 215.83 154221 143.83 106.54 117.13 221.9 170.29
rel. growth 3.07 2.78 2.92 3.35 3.51 2.95 2.95 2.78 3.54 3.07 2.92 2.79 2.75 3.44 3.20
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The determination of sex of the children on the basis of paleooste-
ological finds is almost impossible, so the body height was calculated
by the formulas for boys as well for the girls and the mean was taken
to be the most realistic for body height.

Table 2
Stature calculated from each long limb bone separately (in cm)
sample St. Barbara Taiksi
bone hum rad uln fem tib hum rad uln fem tib
age
group
y0...1 9 6 6 6 4 7 4 5 7 7

avg  77.38 61.53 6243 60.28 57.08| 64.08 60.51 61.45 58.78 60.05
STD 2,12 852 977 716 471 780 777 697 651 6.87
min  73.60 49.81 50.82 47.75 49.30| 53.60 53.89 53.83 49.25 50.21
max__ 79.87 7324 75.89 69.31 61.39] 78.06 73.75 74.38 69.06 70.46
y 1.2 12 9 10 9 6 9 10 10 9
avg 83.87 7423 7421 7472 7298 7535 73.61 73.86 75.11 74.08
STD 226 646 639 295 246 283 241 238 345 287
min 8043 63.60 64.97 7093 70.21| 70.00 69.32 70.24 69.63 70.04
max___87.48 88.07 89.54 79.05 77.15| 79.54 77.58 77.84 80.68 79.86
y3.4 n 17 12 13 12 6 14 10 14 11
avg 9239 8224 83.06 84.93 8237] 84.06 84.06 85.68 85.03 82.18
STD 283 301 547 516 531| 485 216 393 648 523
min 8799 7822 76.09 80.03 76.81| 7498 7949 79.60 73.53 72.58
max__ 96.89 86.48 96.27 99.85 92.89f 95.14 87.43 9598 99.53 91.37
y5.6 n 15 11 10 13 6 6 6 6 6
avg 10056 93.64 92.22 98.66 9228 | 98.03 9723 98.12 100.85 93.88
STD 225 510 816 513 414 394 260 294 4.19 287
min  97.05 8140 7335 87.83 83.92f 94.06 9347 9539 9546 90.01
max_104.29 100.46 101.53 108.30 97.80 | 105.98 101.41 103.00 108.30 98.81
y7.8 n 20 16 14 15 11 7 5 5 6 S
avg 109.28 102.31 101.99 106.79 98.78 | 108.52 108.53 108.55 111.77 104.06
STD 283 438 535 540 4.00| 416 309 354 402 372
min 105.16 94.74 93.64 98.23 91.71 |100.34 106.18 104.17 10538 99.15
max__113.98 109.99 110.02 115.13 104.9112.70 114.12 114.40 117.73 108.80
y9..10 n 23 17 17 17 13 2 2 2 2 2
avg 120.37 117.61 117.95 116.58 108.4 |122.56 123.50 122.30 127.39 11591
STD 364 674 687 473 668] 661 906 731 674 559
min 11479 100.46 103.29 107.33 96.93 | 115.95 114.44 114.99 120.65 110.32
max_126.15 127.38 128.79 122.27 121.6 }129.17 132.55 129.61 134.14 121.49
yll.12 n 12 10 12 9 3 3 3 3 3
avg 129.62 124.83 130.32 124.00 126.0 }123.14 126.40 128.42 125.19 122.81
STD 167 6.10 810 899 690| 698 839 722 558 549
min 12747 113.80 116.72 110.97 115.26}113.97 117.64 120.28 120.90 115.88
max 132.84 132.69 144.69 143.34 139.6 | 130.88 137.71 137.84 133.06 129.32
yl12..15 n 10 10 9 10 9
avg 13341 136.18 139.06 134.19 132.6
STD 288 587 545 573 424
min 13120 125.02 128.24 123.99 1244
max 14171 144.50 147.44 144.02 138.0
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The stature was calculated in two different ways. At first the stat-
ure was estimated from each long limb bone separately for age groups
of both series (Tab. 2), and secondly the mean stature for stages of
dental development and for age groups from all five long limb bones
was calculated (Tab. 3).

Then the body height of medieval and present children was com-
pared (Tab. 4, Fig. 1). As the sex of medieval children was not esti-
mated the mean of boys’ and girls’ stature of present children was cal-
culated. The data of different authors was used for comparison (Aul,
1982; Heapost 1984; Silla, Teoste 1985; Jankauskas, 1992).

180

160

140 Estonian (Silla, Teoste, 1989)

120 Estonian (Aul, 1982)
100 Tallinn (Heapost, 1984)
0 2 4 6 8 10 12 14 16 18

Age (years)

Figure 1. The growth curves of stature of medieval and present Estonian
children.

RESULTS AND DISCUSSION

The length of the long limb bones.

The maximum lengths of the diaphyses of five long limb bones
(humerus, radius, ulna, femur and tibia) of both samples were meas-
ured. To observe the growing velocity of different bones according to
the age we divided the children into age groups and calculated the
changes in bone size for every age group (Tab. 1). The length of fe-
mur shows the biggest and the length of radius and ulna the smallest
growth according to the age. Exeptional is the age group of 11....12 y
in Taaksi sample where the length of humerus is growing less than the
length of ulna and radius and in St. Barbara sample where the length
of the tibia is increasing more than the lenght of femur.
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Table 3

Mean stature calculated from five long limb bones for the stages of dental
development and for age groups (in cm)

sample St. Barbara  Taaksi  St. Barbara Taaksi St. Barbara Taaksi

age mO0..6 m y 5+16 m y0...1

n 1 5 4 2 9 9
avg 49.85 56.81 89.85 95.05 61.49 61.52
STD 0.00 4.09 4.04 0.93 6.96 6.68
min 49.85 51.72 84.54 94.12 49.85 51.72
max 49.85 64.27 94.78 95.98 71.44 73.14
age m 63 m y 6+24 m y 1.2

n 6 3 11 4 8 10
avg 60.93 68.07 95.30 98.91 71.25 74.46
STD 5.43 4.56 4.20 3.16 3.71 2.67
min 54.22 62.07 89.10 94.62 64.29 69.84
max 71.44 73.14 103.45 103.50 77.17 79.10
age m 9+3 m y7+24 m y3.4

n 2 1 14 4 21 15
avg 69.00 65.41 100.29 107.25 82.24 83.34
STD 1.99 0.00 6.44 3.59 4.83 5.25
min 67.01 65.41 83.80 102.86 73.44 73.05
max 71.00 65.41 111.13 112.48 95.55 95.50
age yl.+4m y 8+24 m yS.6

n 4 6 3 15 6
avg 72.02 106.17 109.97 93.85 97.62
STD 1.77 3.08 2.86 481 3.20
min 70.04 101.70 105.93 84.54 94.12
max 74.09 109.40 112.29 103.45 103.50
age y 1.5+6 m y 9+24 m y7..8m

n 8 2 13 2 20 7
avg 71.25 74.74 111.58 122.33 102.05 108.41
STD 371 0.45 4.94 7.06 6.26 3.56
min 64.29 74.29 102.09 115.27 83.80 102.86
max 77.17 75.19 118.03 129.39 111.13 112.48
age y2+6m y 10£30 m y9...10

n 4 4 11 24 2
avg 79.23 76.76 118.62 114.81 122.33
STD 5.61 1.81 5.02 6.09 7.06
min 73.44 74.01 111.43 102.09 115.27
max 88.50 79.10 125.04 125.04 129.39
age y3+I12m y 11230 m yll..12

n 8 8 6 1 13 3
avg 81.21 80.54 122.72 117.73 126.31 125.19
STD 331 4.36 5.27 0.00 7.77 6.59
min 71.57 73.05 113.06 117.73 113.06 117.73
max 87.49 85.59 129.70 117.73 141.98 133.76
age y4+12m y 12+30 m y 12...15

n 9 7 7 2 9
avg 84.50 86.55 129.38 128.92 134.99
STD 4.55 4.25 8.23 4.85 574
min 79.76 81.41 115.76 124.07 124.69
max 95.55 95.50 141.98 133.76 142.23
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Table 4

Stature of medieval and modem children (in cm)

sample St.Barbara Tiiksi  Estonian  Estonian Tallinn Lithuamian  Estonian

authors Silla, Teoste,  Aul, Heapost,  Jankauskas, summarized
1989 1982 1984 1992
centuries cc. 14th— cc. 14th- modern modern modern cc. 14th— cc. 14th-
17th 18th 17th 18th
age
m 0..6 4985 56.81 59.50 60.63 53.33
m6 6093 68.07 67.60 66.29 64.50
m9 69.00 6541 72.70 73.89 67.21
yl 72.02 76.30 73.53 72.02
y L5 7125 7474 81.85 76.26 73.00
y2 79.23  76.76 89.00 81.12 77.99
y3 81.21 80.54 95.65 85.62 80.87
y4 84.50 86.55 102.80 90.89 85.53
yS 89.85 95.05 109.30 96.60 92.45
y6 9530 9891 116.50 102.28 97.10
y7 100.29 107.25 123.70 121.33 125.31 109.69 103.77
y8 106.17 109.97 127.90 126.24 129.23 116.69 108.07
y9 111.58 122.33 132.90 131.15 134.56 120.85 116.53
y 10 118.62 138.90 136.13 139.67 126.65 118.62
y 1l 122.72 117.73 144.55 141.22 144.27 130.13 120.22
y 12 12938 128.92 150.35 146.84 150.77 131.08 129.15
y12..15 134.99 158.98 154.55 157.98 137.06 135.43

The length of the femur indicates the biggest maximum growth
while ulna and radius show the smallest in both samples (Tab. 1).

The relative growth (the length of the bone in age 11...12 y/ the
length of the bone in age group 0...1 y) of long limb bones of Tadksi
and St. Barbara children is different.

In Tadksi sample the relative growth of femur is fastest (it in-
creases from the age of O to 12 years 3.50 times) and that of ulna is
slowest (2.78 times).

In St. Barbara sample the relative growth of tibia is fastest
(3.42 times) and that of radius is slowest (2.78 times).

The Lithuanian children show bigger values of the lengths of long
limb bones than Estonian children (exeptions are the length of the
humerus in T#iksi sample at the age of 3 to 6 years, and that of ulna at
the age of 3 to 4 years).

In both Estonian samples the lengths of the long bones of lower
limb show faster growth than the lengths of long bones of upper limb.
The same tendency is observable in Lithuanian material from 14th-
17th cc.
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The stature reconstruction of children.
At first the stature of children was calculated from each long limb
bone separately (Tab. 2).

We can observe that in Tidksi population the stature calculated
from tibia is smallest in most age groups, exeptional case is the age
group of 0...1 y, where stature calculated from radius is smallest. The
tallest body height is estimated from the length of humerus at the age
of 0 to 2 years, from ulna in age groups 3...4 y and 11...12 y and from
femur at the age of 5 to10 years.

In most age groups of St. Barbara population the stature calculated
from humerus is biggest, the age groups of 11...12 y and 12...15 y. are
exeptional with the tallest body height is determined from ulna. The
smallest body height is calculated from tibia at the age of 0...2 y, from
radius at the age of 3...4 y, from ulna at the age of 5...6 y and from
femur at the age of 11...12 y.

In Lithuanian population the stature calculated from femur indi-
cates the biggest values at the age of 1 to 10 years, from humerus at
the age of 0...1 years, from ulna at the age of 11 and up. The smallest
stature is calculated from tibia at the age of 0...1 y and 3...10 y, from
ulna 1...2 y and from humerus at the age of 11 and up (App. 1).

As we see in St. Barbara sample the stature calculated from
humerus indicates the biggest values in most cases. So we can sup-
pose that the medieval children in Tallinn had relatively long proximal
segment of upper limb. (Of course there is possibility that this sample
contains more skeletons of the boys. Boys have longer arms than girls
(Aul, 1982; Heapost, 1984, Silla, Teoste 1985)).

In the case of Tadksi’ children we can not say it for sure, because
in some age groups the stature from femur demonstrates the biggest
values (there is a similarity to the Lithuanian material). We can only
conclude that the children in Tdéksi village had different body pro-
portions than children in Tallinn.

We must note that at the age of 11 and up in both Estonian series
(Tab. 2) and in Lithuanian paleopopulation (App. 1) the stature cal-
culated from ulna is biggest. We can guess that it is connected with
the changes in growing process that take place in prepuberial age.

The mean stature calculated for the stages of dental development and
for age groups from all five long limb bones

The mean values of the body height calculated from all long limb
bones are shown in tabel 3. As we see in most cases the stature of the
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Taaksi’ children is bigger. We can suppose that in Middle Ages the
body height of children in Tadksi village was taller than in Tallinn. It
became obvious in comparing the stature of different stages of dental
development and age groups of the two samples. The difference is
plausible, because the present children of West and South-West Esto-
nia are also taller than of North Estonia, it may be due to the ethnic
differences (Silla, Teoste, 1985). Certainly the taller body height of
rural children in the Middle Ages could as well result from more fa-
vourable enviromental conditions in the countryside.

Exeptions are the stages of dental development of 9 months (+3 m)
and 12 years (12 m) in St. Barbara sample where the stature is bigger
than in Tadksi sample, also in age groups 0...1 years and 11...12 years
where the children of St. Barbara sample show taller body height than
the children in Tééksi. It can be due to the scantiness of material.

Different researchers have opined that it is not possible to get real
growth curves of childrens stature on the basis of paleoosteological
materials, because it is deflected part, not the healthy and normal part
of population (Johnston, 1962).

We share the same position with the authors who assert that in pa-
leopopulations children died mostly in consequense of acute not
chronic diseases (Lovejoy et al, 1990, Iregren 1992).

Proceeding from this point of view the growth curve of stature of
children for both series was composed (Fig. 1). The body height of
children of two medieval populations was compared with present
children’s (Fig. 1, Tab. 4). The difference in body height of medieval
and present children is about 4 to 10 mm at the age of 0 to 2 years.
(The stature at the age of 1 year + 4 months is obviously too high in
Taidksi material, caused probably by the scantiness of material.) From
the age of 6 years on the difference in stature between medieval and
present children is about 20 mm and even more. The Lithuanian chil-
dren of 14.—17. cc. are taller than their contemporary children in Esto-
nia in most cases (Fig. 2, Tab. 4).

The difference in stature of present and medieval children has cer-
tainly many enviromental as well genetic causes.

E. Iregren (1992) has studied the enamel hypoplasia of children in
Early Medieval period. She found that between two and four and half
years every second individual had dental hypoplasia. She guessed that
this period coincides to the period of weaning, when child was forced
to eat adult food and didn’t digest it properly. The calcium/ strontium
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ratio in bones shows that children at the age of two to two and half
still receive their mothers milk. The Ca/Sr ratio shows decreasing val-
ues at the age of 6-7 years (Iregren, 1992).

Pr Y—
40 -+
120 +
100 +

80

Lithuanian cc. 14th—17th

Estonian cc. 14th—18th

40

Age

Figure 2. The growth curves of children’s stature of Estonian and Lithua-
nian paleopopulations.

In our material the growth curves of medieval populations show some
changes at the age about 1 to 3 years. There is a slight diminishing of
growing velocity at this age. At the age of four or five the growing velocity
will be restored, but the stature difference between medieval and present
children about 20 mm and more remains (Tab. 3, Fig. 1). This is natural,
because on the one hand, the difference in stature exists between medieval
and present adult populations too. The modern men in Estonia are about 5
to 15 cm higher than medieval (Mark, 1962: Heapost, 1993; Aarma,
1987). On the other hand the enviromental as cultural conditions and di-
etery regimen are rather different nowadays than centuries ago.

In comparison with Estonian children (summarized data of both
series) the Lithuanian children seem to have the slight diminishing of
growth a little earlier (Fig. 2).

Of course the connection between weaning period and the changes
in growth velocity needs further investigation.

CONCLUSIONS

1. The stature of Estonian children at the 14th—18th cc. was about
20 mm smaller than nowadays. The difference in stature is rela-
tively small for children under two years.
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The body height of rural children at 14.-18. cc. was longer than
their contemporary children in town.

The stature calculated from ulna is biggest from the age of 11 years
and up.

At the age of one to free years (coincides with the weaning period)
there seem to be some changes in growing velocity — that needs
further investigation.

The Lithuanian children of 14th—17th cc. are taller than their con-
temporary children in Estonia.
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Appendix 1

Stature calculated from long limb bones separately and summarily
Lithuanian children of 14th—17th cc. (in cm)

bone hum uln rad fem tib from all bones
age age group avg avg avg avg avg avg
new 55.77 59.92 59.53 55.02 52.63 56.57
mo...2 60.62 62.10 59.44 56.37 54.95 58.69
m2..6 70.64 68.12 68.15 65.00 61.18 66.62
mé6...12 76.97 76.39 75.28 74.99 65.83 73.89
y 0...1 66.00 66.63 65.60 62.84 58.65 63.94
yl..L.5 74.10 72.50 72.86 74.47 73.73 73.53
y 1.5..2 74.07 74.43 74.77 82.89 75.16 76.26
y2.25 80.75 80.20 81.33 82.89 80.44 81.12
yl.2 76.30 75.71 76.32 80.08 76.44 76.97
y25.3 81.74 82.84 82.39 88.39 81.58 83.39
y3..4 85.54 86.91 87.10 94.98 84.77 87.86
y3.4 83.64 84.87 84.74 91.68 83.18 85.62
y4..5 92.58 93.31 92.83 100.32 90.57 93.92
yS..6 96.82 98.71 98.69 106.68 95.47 99.27
yS5..6 94.70 96.01 95.76 103.50 93.02 96.60
y 6..7 101.07 103.85 105.07 116.65 99.76 105.28
y7.8 111.41 113.94 113.42 124.02 107.72 114.10
y7..8 106.24 108.90 109.24 120.34 103.74 109.69
y8..9 118.49 119.04 120.69 126.18 112.00 119.28
y9..10 118.51 122.51 121.21 135.54 114.35 122.42
y9..10 118.50 120.77 120.95 130.86 113.17 120.85
y 10...11 128.40 134.12 132.90 129.92 128.99 130.87
y 11...12 125.27 133.12 130.92 128.92 128.76 129.40
yll..12 126.83 133.62 131.91 129.42 128.88 130.13
yl2..14 130.99 136.53 131.14 133.92 131.25 132.77
y 14...16 135.60 147.44 145.98 139.99 137.73 141.35
y12...16  133.30 141.98 138.56 136.96 134.49 137.06
Appendix 2
Lengths of long limb bone diaphyses of Estonian children of 14th—18th cc
(in mm)
hum  rad uln fem tb hum rad uln fem ub
mo . 46) y 5£16m
n 6 6 6 8 8 n 11 10 10 10 8
avg 63.83 47.83 5583 7250 6438 avg 147.00 108.50 119.80 192.20 153.25
STD 623 406 329 901 908 STD 10.55 658 671 14.08 877
min 56 41 52 64 55 min 126 90 103 168 133
max 76 52 60 93 79 max 156 113 128 210 161
m 6+3m y 6+£24m
n 12 7 9 12 10 n 26 17 17 22 16
avg 7242 5857 6456 93.67 76.70 avg 15562  113.71 12853 209.59 165.94
STD 774 793 776 1008 7.28 STD 9.99 6.00 6.65 1240 7.89
min 61 49 51 79 69 mn 141 103 115 185 152
max 90 68 75 107 91 max 177 122 138 232 178
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hum  rad uln fem tib hum rad uln fem tib
m 9+3m y 7+£24m
n 3 2 1 4 1 n 26 19 17 22 17
avg 80.67 65.00 76.00 99.50 84.00 avg 169.85 123.53 13541 226.68 177.71
STD 340 300 000 250 0.00 STD 15.28 6.60 863 1676 12.40
min 76 62 76 97 84 min 145 111 121 201 156
max 84 68 76 102 84 max 193 133 147 253 195
y 1+4m y 8+24m
n 4 5 5 5 6 n 17 12 13 13 10
avg 100.25 75.00 84.20 12460 97.33 avg 179.12  130.75 144.00 244.15 190.60
STD 390 245 248 1009 6.60 STD 6.45 6.82 809 973 1282
min 94 71 81 113 92 min 170 120 132 231 171
max 104 78 88 136 110 max 193 142 157 261 208
y 1 546m y 9£24m
n 14 12 14 12 9 n 27 17 18 20 20
avg 101.93 75.17 84.14 127.00 99.00 avg 193.07 144.12 158.11 264.65 206.50
STD 722 557 504 807 552 STD 15.32 1292 11.81 1994 17.37
min 90 62 72 117 92 min 168 120 137 229 178
max 114 82 91 142 106 max 233 172 184 313 245
y 2+8m y
10+£30m
n 13 12 10 10 8 n 18 15 13 11 7
avg 11415 8542 93.70 137.10 109.88 avg 198.22  149.00 164.15 271.82 208.29
STD 1022 7.06 762 677 1767 STD 9.7 895 899 17.68 11.28
min 101 77 85 125 102 min 179 131 149 249 193
max 137 101 114 147 121 max 211 160 177 294 225
y 3£12m y
11+30m
n 25 12 13 19 14 n 13 10 12 14 8
avg 120.68 91.92 101.15 151.11 117.43 avg 208.85 154.20 172.00 286.57 224.88
STD 911 423 550 1506 11.82 STD 10.65 9.81 1047 1434 1423
min 105 86 91 125 99 min 191 137 154 260 204
max 134 98 108 172 134 max 226 166 188 306 245
y 4£12m y
12+30m
n 26 17 20 22 17 n 13 7 9 15 13
avg 129.92 93.00 107.75 169.18 137.65 avg 221.23  161.29 185.67 310.20 244.15
STD 916 449 900 1740 1285 STD 20.79 13.00 1386 28.06 2382
min 118 85 94 150 120 min 185 144 163 262 202
max 152 100 126 206 160 _max 254 180 205 356 283
yl12..15
n 15 15 12 19 17
avg 23460 173.80 194.58 328.95 260.47
STD 13.39 1033 927 1698 1393
min 212 156 175 297 233
max 255 189 210 359 279




PATTERNS OF LINEAR ENAMEL HYPOPLASIA IN
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ABSTRACT

Developmental enamel defects — linear enamel hypoplasia (LEH) —
represent stress-induced growth disruptions. Deficiencies of enamel
thickness resulting from systemic growth disturbances were used as
indicators of previous growth disruptions and stress and the relation-
ship between different kinds of enamel defects and age at death were
examined in a sample of 193 adults from the Late Medieval age of
adult population from Alytus. The defects were observed and classi-
fied according to criteria of Schultz (1988) [18]. No significant differ-
ences in LEH incidence by sex were detected (males — 40.59% and
females — 42.39%). The age at death distribution for individuals with
LEH showed the highest peak in the 20-30 year age class. Certain dif-
ferences of LEH occurrence in chronological groups were found,
group with highest life expectancy showing highest incidence of LEH.
The early mortality of individuals with enamel defects may be related
to increased exposure to environmental stressors and biological re-
sponse. The Alytus burial ground requires further investigation.

Key words: enamel hypoplasias, biological — environmental stress,
mortality.

INTRODUCTION

Tooth size and external morphology has provided a wealth of infor-
mation on dietary adaptations, evolutionary relationship within and
among species [3]. Indicators of general metabolic stress represent an
important source of data for the reconstruction of health status of
skeletal populations. Stress has been defined as a stereotypic physio-
logical reaction to environmental insult [9, 11]. One result of severe
stress is growth disruption. Skeletal and dental indicators of stress are
nonspecific in nature and include radiographic lines of increased den-
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sity (Harris lines), fluctuating dental asymmetry, microscopic devel-
opmental enamel defects (Wilson bands), and macroscopic develop-
mental enamel defects (hypoplasias and hypocalcification) [6]. De-
fects in enamel may also be caused by disturbances during growth.
One well recognised group of defects in man is due to fluorosis. Fluo-
rine ions are present in most of drinking water and become incorpo-
rated into the enamel. The very low concentrations in drinking water
do not usually cause any defect and indeed confer some protection
against dental caries. At concentration above 0.5ppm, however, some
individuals begin to show changes in their enamel. The defects vary
from a mottling of opaque white patches, which may become stained
yellow or brown, to a hypoplastic pitting and grooving [13]. Opacity
and hypoplasia occur together and affect most of the crown surface in
most of the dentition. It is possible to assign scores to these defects
and calculate a “community index of dental fluorosis” [6] combining
severity with the proportion of the community affected. This is corre-
lated with fluoride concentration in drinking water. Potentially, the
index could be used in archaeology to reconstruct the fluoride content
of water, but defects of this kind have not yet been observed in exca-
vated material [13]. Thus enamel hypoplasias and other enamel devel-
opmental defects are most regularly used in a variety of analyses of
skeletal and archaeological samples [2, 6. 10]. Linear enamel hypopla-
sia (LEH) is a deficiency resulting from intermition of deposition of
enamel rods during the secretory phase of enamel development [20].
On the mature tooth LEH manifests as circumferential grooves. lines,
or series of pits of decreased enamel thickness [10]. LEH has no spe-
cific etiology but results from a wide variety of systemic disturbances
severe enough to disrupt amelogenesis [15]. Pindborg listed condi-
tions which have been linked with increased incidence of hypoplasia
in man (excluding fluorosis discussed above): systemic causes (chro-
mosomal anomalies, congenital defects, inborn errors of metabolism.
neonatal disturbances, infectious disease, neurological disturbances,
endocrinopathies, nutritional deficiencies, nephropathies, entero-
pathies, intoxications) and local causes (producing effects on only a
few neighbouring teeth) — local acute mechanical trauma, electric
burn, irradiation, local infection, regional odontodysplasia [16].

The purpose of this research was to look after relationship between
linear enamel hypoplasia and the age at death, testing the hypothesis
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that individuals who were stressed in early life suffer a different pat-
tern of mortality than those who were not.

ARCHAEOLOGICAL AND
DEMOGRAPHIC CONTEXT OF THE SAMPLE

Alytus burial ground, the largest cementery of late medieval age (14—
17 c.c. AD) in Lithuania, investigated in 1984—1986 by archaeologist
E.Svetikas (1152 registered graves) and representing the population of
typical small town of that period [4]. Thus the estimation of the health
status of this population is of great importance to biological anthro-
pologists and archaeologists. Sample is large and skeletal materials are
well preserved. Archaeological evidence indicates a year-round occu-
pation of the site for a time span of 300 years.

Paleodemographic data revealed minor fluctuations of life expec-
tancy (eo) in Alytus chronological-archaeological groups (14-16 c.c.,
15-17 c.c., 16-17 c.c., graves without inventory = ND). Average life
expectancy was lowest for the “graves without inventory” group for
both sexes and highest for people buried at the 2nd half of 16th —
17th c.c. The mortality rate of Alytus population comparing with rural
ones, was 35,93 versus 35,19 per thousand and reproduction indexes
Rpot corespondingly 0,81 and 0,85, Ro ,when Uc = 8, 2,12 and 2,17)
[14]. This demonstrates worse life conditions in medieval town com-
paring with village.

MATERIALS AND METHODS

This study reports observations on the occurrence of dental enamel
hypoplasia in the late medieval adult population of Alytus. Selection
of the sample used in this study was random, as an attempt was made
to fill 10 year age-at-death intervals. Selection of individuals within
these 10 year intervals was, however, random. Sex was determined
using routine morphological criteria [17]. The age of death was esti-
mated according to Olivier, Simpson and Gerasimov [1]. In a study of
the distribution of enamel hypoplasias within teeth was found that the
middle third of tooth was invariably the most hypoplastic, followed by
the incisal/cuspal and cervical thirds and it also became clear that la-
bial sides of anterior teeth are more hypoplastic than lingual sides as
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in Goodman and Armelagos (1985). Thus, loss of enamel near the
occlusal surface due to attrition is likely to be of minimal significance.
Anyway, teeth with dental attrition estimates of 5 or 6 degree were
deleted from the sample.

At least six undamaged permanent teeth needed to be present for
an individual to be included in to the sample. At least three of these
needed to come from the anterior dentition (incisors, canines). The
latter was required due to the greater sensitivity of the anterior teeth to
hypoplasia [8]. So the sample consisted of 193 adults (101 males and
92 females). Specimen from these groups were over 20 years of age.
Each dentition was examined using a stereomicroscope and magnify-
ing lens. All enamel defects were classified based on the criteria of
Schultz [18]. Linear enamel hypoplasias were graded for severity
based on width, depth, and definition.

RESULTS

The linear enamel hypoplasias distribution in chronological groups is
shown in Figure 1. The number of individuals with enamel defects had
tendency to grow slightly from earliest to later periods and reach peak in

16-17 c.c., where incidence was 50.00+11.78%. Individuals from the
group of graves without inventory (ND) had lowest incidence of LEH.

14-16c.c. 15-17 c.c. 16-17 c.c.

Chronological groups

Figure 1. LEH distribution depending.

Were detected no significant differences between sexes were found:
for males, percentage was 40.59%, females — 42.39%.

Figure 2 shows the percentage of individuals with LEH in age at
death groups. This distribution shows decrease of proportion of indi-
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viduals with LEH in older age classes. No significant difference was
detected for pitting hypoplasias.

70
60 1
50 -
40
30

Pe centage

20-30 30-40 40-50 >50
Age

Figure 2. Age at death distribution for individuals with LEH.

DISCUSSION

Goodman and Armelagos (1988) examined the relationship between
linear hypoplasias and age at death in three different cultural horizons
of the Dickson Mounds population. They found the relationship to be
nonsignificant in the earliest, late Woodland sample. In the Mississip-
pian Acculturated LateWoodland sample, individuals with one hy-
poplasia/stress episode died 5.5 years younger than individuals with
normal teeth, while individuals with two or more hypoplasia/stress
episodes died 8 years younger than individuals with normal teeth. In
the latest, Middle Mississippian sample, individuals with one hypol-
pasia/stress episode died 7.3 years younger than individuals with nor-
mal teeth, while individuals with two or more such episodes died
15.7 years younger than individuals with normal teeth. This pattern of
increasing mortality of stressed individuals over time is concordant
with other skeletal and dental indicators, wich suggest a deterioration
in the health status of the Dickson Mounds population during Middle
Mississippian times [7]. The results of our analysis also reveal a sig-
nificantly lower mean age at death for individuals with enamel de-
fects. No significant differences were found between distributions of
sex with enamel defects.

Studies of skeletal stress indicators other than enamel defects lend
further support to the hypothesis that early childhood stress results in
reduced age at death. In a study of tooth crown size and age at death
in prehistoric Native Americans from Averbuch site in Tennessee,
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Guagliardo found that the permanent teeth of juveniles were signifi-
cantly smaller than those of adults. Archeological and biological evi-
dence suggests that the Averbuch population suffered considerably
from environmental stressors. The findings of this study suggest that
teeth may fail to develop to their maximum genetic size potential in
the presence of cronic environmental stressors [12].

The findings for Alytus are in fundamental agreement with these
earlier study. The hypothesis that individuals who are stressed early in
life suffer an earlier mean age at death appears to be strongly sup-
ported. The mechanism responsible for this early mortality of stressed
individuals remains to be elucidated.

In Alytus burial ground which spans about a 300 years, individuals
with enamel defects may represent persons who lived during periods
of resource deficiency; both the enamel defects and the early mortality
would result from the resource deficiency.

During a 300 year time span, several periods of severe resource
deprivation are almost certain to occur. There are abundand historical
evidences on the years of famine and epidemies in Late Medieval
Lithuania [5]. Individuals in early childhood, living during these peri-
ods of deficiency would be likely to experience nutritionally related
morbidity. These episodes of morbidity would be recorded on the
teeth as enamel defects. Malnutrition is known to interact synergisti-
cally with infectious disease, resulting in both severe morbidity and
increased risk of mortality. In this pattern. early mortality is not the
result of biological damage during development. It is instead the result
of an individual having the misfortune to survive during an extended
period of resource deficiency.

The first major problem with this potential mechanism of mortality
is the time interval between enamel defect formation and age at death.
Enamel defects form during early childhood. with enamel formation
complete by age 7 years, except in the third molar [19], the second
problems antemortal tooth loss. that could decrease number of indi-
viduals with hypoplastic teeth in older age groups; this difficulty is
avoided to some extent when only frontal teeth are taken for analysis,
as first and second molars have highest antemortal loss rate in our
materials. Finally, question of interpretation of morbidity as recorded
in LEH and mortality seems to be worth of more detailed discussion.
We think that striking on first sight discordance between high mortal-
ity in the “graves without inventory” group but lowest LEH score is
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not accidental. Archaeological data suggest that these could be either
poorest members of community, either living in the latest period of
cementery use (late 17th c.). In both cases, they had to suffer most
stress, as the second half of 17th c. was the times of Russian invasion
and heavy losses. Thus it seems that higher children mortality in the
age when LEH are formed contributed to lower incidence of stress
markers in adult age — simply lower number of stressed individuals
survived to enter older age class. This way estimation of population
general health status from sress markers alone not taking into account
general demographic profile can lead to erroneous conclusions.

CONCLUSIONS

The early mortality of individuals with enamel defects at Alytus ap-
pears to be most likely due to environmental stress and biological re-
sponse during development. The biological damage through activation
of the physiological stress response during early childhood, social dif-
ferences in access to resources and different survivorship rate, genetic
variation in disease susceptibility were probably primary causes of
early mortality at Alytus. The burial ground of Alytus requires further
investigation.
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CZECH OBESE CHILDREN — LOSS OF BODY
WEIGHT DURING REDUCING TREATMENT

P. Bldha , J. §rajer,’ H. Krdsnicanovd™
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-2nd Medical Faculty Charles University, Praha, Czech Republic

ABSTRACT

Childhood obesity is considered at present one of the most difficult
problems in paediatrics, and it is one of the major health problems of
industrialized society. Growth and development of obese children is
different in several aspects. The authors submit the results of an an-
thropometric survey implemented in 1989 to 1996 in a group of 6 880
Czech obese children aged 6 to 18 years.

The patients were measured by the standard anthropometric tech-
nique according to Martin and Saller at the beginning and end of a
six-week therapeutic weight reduction programme. The skinfold thick-
ness at 14 sites was assessed by means of a Best caliper. The body
composition was evaluated using Matiegka's equations. For evaluation
of the weight reduction programme the paired t-test was used as a
criterion ofsthe quality of the evaluated parameters.

For the needs of the medical profession curves of the empirical per-
centiles of BMI for both sexes were plotted to evaluate the grade of obe-
sity. From the analysis of anthropometric data using the paired  t-test
in 1949 probands it ensues that the most valuable information as regards
circumferential measurements in boys is provided by the circumference
of the abdomen, the gluteal area followed by the chest circumference. In
girls the results are partly different — the gluteal circumference of thigh
highly dominates, gluteal circumference follows, mesosternal chest cir-
cumference is the third. As to skinfolds, the authors recommend to
monitor in boys the supraileac, subscapular and abdominal skinfold. In
girls the following order was suggested: supraileac, thoracic (at the level
of the 10th rib) and subscapular skinfold. From the accurate assessment
of the body composition of obese children subjected to weight reduction
ensues our recommendation that the loss of adipose tissue should be at
least seven times greater than the loss of muscles. A lower ratio should
be an indication for changing the reducing treatment. Methods of direct
anthropometry, incl. calipering, can be unequivocally recommended as
the method of first choice because of their non-invasive character.

Key words: Czech obese children, body composition, BMI, weight
reduction.
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INTRODUCTION

Childhood obesity is considered one of the most difficult problems in
paediatrics [12] and the main nutritional problem in industrialized so-
ciety [8]. Obesity is a complex pathological entity with a multiform
and frequently undefinable etiology. We know that obesity develops
from a very small imbalance of energy intake and output and that its
etiological factors include in addition to genetic predisposition socio-
economic status, size, education and lifestyle of the obese child’s
family [12]. Childhood obesity is defined as more than 120% of the
ideal weight in relation to height-derived age [9].

The risks associated with obesity can be classified as mechanical
and metabolic. The former include arthritis, osteoporosis, degenerative
joint and bone diseases, muscular hypotrophy and respiratory defi-
ciency. The main metabolic risks are hypercholesterolaemia, altered
glucose regulation and hyperuricaemia [8]. Childhood obesity can be
characterized from the metabolic aspect as basal and reactive hyperin-
sulinaemia concurrent with a reduced growth hormone response to
provoking stimulation and elevated IGFI plasma concentration [11].

The effect of obesity on echocardiographic parameters is recorded
by means of modern cardiological methods from the age of six
years [14]. The incidence of hypertension is much higher in obese
children and the correlation between hypertension and obesity is
highly significant [19]. Evidence has been provided that the effect of
obesity treatment (e.g. a low-calorie diet) should be evaluated with
regard to the ratio of adipose tissue and lean body mass [13].

The simplest way how to define obesity is anthropometry. Even
combined clinical and anthropological studies using the most recent
imaging, laboratory and anthropometric methods are an asset.

The simplest ways how to define and detect obesity include the use
of selected anthropometric methods which, combined with clinical
and biochemical ones, make it possible to assess more accurately the
body composition and biochemical status of the obese subject. A
combination of the mentioned methods makes it also possible to pro-
pose and follow up objectively the process of weight reduction.

A typical feature of obese subjects is body composition with a
dominating above average development of the adipose component.
Quantification and classification, also as regards distribution of sub-
cutaneous body fat, is despite various methods a problem not only in
the obese population.
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Objectives

1. To elaborate criteria for the evaluation of obesity of the contem-
porary Czech child population, as the criteria used in this country and
worldwide are very problematical.

2. To elaborate and offer paediatricians, family physicians and
obesitologists respective generally available non-invasive methods for
the evaluation of the habitus and body composition during childhood.

3. To define a battery of anthropometric parameters according to
which obesity will be evaluated as well as its changes in conjunction
with the aimed reducing treatment and the prognosis of risks associ-
ated with obesity and its therapy.

MATERIAL

In 1986 and 1996 a large amount of anthropological, biochemical,
anamnestic and clinical data on obese children aged 6 to 18 was gath-
ered. The data were collected in children’s sanatoria in Sadska and
Podibrady.

Sample 1: n = 1,949 (720 boys, 1,229 girls) — the data of a com-
plex anthropological examination at the beginning and at the end of
the stay in the sanatorium, essential anamnestic and biochemical data
were studied. Sample 2: n = 6 880 (2 585 boys, 4 295 girls) — exam-
ined data height, body weight at onset and at the end essential bio-
chemical data, blood pressure, length at birth, body weight at birth,
period of breast-feeding, start of obesity, parents body composition
were studied. Samples of obese children examined in sanatoria in-
clude different degrees of obesity.

METHODS

A comprehensive anthropological examination was made at the be-
ginning and at the end of the six-week period of the children’s stay in
the sanatorium. The anthropometric examination was made by stan-
dardised anthropometric technique according to Martin-Saller [2, 4,
10, 14]. The skinfold thickness was assessed with the Best type cali-
per [1, 18] — the Harpenden caliper has a range of only 40 mm which
is notsufficient for obese children. Body composition was assessed by
Matiegka’s equations.
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Besides height and body mass, 11 length and height parameters, 11
width and 13 circumference parameters and the thickness of 14 skin-
folds were assessed. In most cases the skinfolds thickness was meas-
ured at the beginning and at the end of therapy for many years by the
same anthropologist. Since 1995 measurement of bioeletric impedance
has been added to test the possibility of using this method for assess-
ing the amount of fat. Age categories were defined according to WHO
(e.g. children aged six include probands aged 6.00 to 6.99). Data were
processed by the computer program “ANTROPO” [4].

RESULTS

For medical practice it is certainly important how the individual is
classified with regard to the diagnosis, in our case “ad obesitas”.
Therefore, based on data assembled from 6,880 obese Czech children
and adolescents aged 6-18 years, percentile BMI values were calcu-
lated and percentile figures were plotted (Fig. 1, 2). Classifying the
child according to BMI in the graph of obese children is necessary for
the assessment of the grade of obesity and the therapeutic plan.

Another important objective of our project was to select a battery
of anthropometric characteristics suitable as markers of successful
treatment and to assess the order of importance of selected character-
istics. As a criterium for evaluation of the importance of a characteris-
tic with regard to the success of treatment, its main objective being to
reduce the body weight by reduction of the body fat, the paired t-test
was used [5]. More than 202 body parameters were tested in patients
at the beginning and end of six-week’s treatment. Of these 70 proved
useful for obesitology.

The calculations were made separately for each sex and separately
for different age groups. So far 971 pairs of girls and 569 pairs of boys
have been studied. (The final number will be higher as the groups ex-
amined in autumn 1996 were not yet included into the final groups).
Also the total number of examined probands at the onset of treatment
was higher than at the end as some patients did not complete their stay
for various reasons. Here we are presenting data for combined age
groups. The value of the paired t-test depends always in a certain way
on the size of the group. In different age groups the number of obese
children is different, being usually smaller in the younger age groups.
At the beginning of school age, according to our experience, the per-

0*
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centage of obese subjects in the child population is lower and in-
creases with age. Since 1980 we have been engaged in research where
we subjected more than 40,000 children to detailed anthropological
examinations [1, 2, 3, 4, 15]. A higher percentage of children comes
to the sanatorium at the age around puberty and afterwards and there
are also marked differences in the number of boys and girls. We cal-
culated also the values of the paired t-test for a uniform value of n =
100. We are aware of the fact that the calculation is not quite accurate,
but it makes it possible to eliminate different frequencies in different
age groups. A higher value of the paired t-test implies that the given
parameter changed more markedly during treatment. In different
groups characteristics from the highest to the lowest value of the
paired t-test were investigated.

We assume thus that parameters with a higher “t” value are also
more accurate markers of successful treatment. The selected signs and
characteristics were divided into groups where the measurements
a) need not be done by an anthropologist (group of circumferential
measurements and set of selected skinfolds) and b) where the partici-
pation of an anthropologist is essential (in addition to the above men-
tioned parameters others are involved which make it possible to assess
the body composition constituents according to Matiegka’s equations,
ponderal and other indexes.).

First we analyzed the circumferential measurements (Table 1). Of
12 selected circumferences in boys the most important ones are the
abdominal and gluteal circumference followed by the circumference
of the chest along the mesosternale (in boys measured across the the-
lion), after a major interval followed by a set of four circumfer-
ences — the chest circumference measured acrosss the xiphosternale
and three circumferences on the upper extremity. The last ones are the
circumference of the wrist and minimum circumference of the leg. In
the girls the results are different — the gluteal circumference of the
thigh dominates in a marked way, followed by the gluteal circumfer-
ence, the third is the chest circumference measured across the
mesosternale, followed by a group of five circumferences of the upper
and lower extremities. The least important are, similarly as in boys,
the circumferences of the wrist and the minimum circumference of the
leg.
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Figure 1. BMI of Czech obese boys.
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Table 1

Seleted parameters (circumferential measurements) listed according to paired
t-test obese Szech children (6-18 years)

Boys (n = 569) Girls (n=971)
Paired for paired for
Circumference |T-test | (n = 100) Circumference |T-test | (n = 100)

1. abdominal 45,86 19,23 1. thigh gluteal 66,05 21,24
2. gluteal 45,52 19,09 2. gluteal 55,24 17,86
3. chest (OTHM) | 42,85 17,96 3. chest (OTHM) | 49,52 15,93
4. thigh gluteal 42,60 17,85 4. abdominal 47,54 15,29
5. chest (OTHX) 33,87 14,20 5. arm relaxed 43,22 13,90
6. arm relaxed 33,65 14,19 6. arm flexed 42,34 13,82
7. arm flexed 31,77 13,41 7. chest (OTHX) | 41,98 13,50
8. forearm max. 31,63 13,40 8. forearm max. | 39,44 12,68
9. calf max. 29,33 12,29 9. thigh medial 33,81 10,88
10. thigh medial 29,22 12,25 10. calf max 29,08 9,35
11. wrist 19,73 8,34 11. wrist 24,76 8,08
12. calf min. 16,59 7,01 12. calf min. 16,31 5,33

When checking the therapeutic results we assessed also 14 skinfold
thicknesses (Table 2). In obese boys the dominating position is held
by the suprailiacal skinfold, followed by the subscapular and abdomi-
nal one, the third group is formed by the skinfold under the chin above
the hyoid bone and on the chest 2. Significantly less information is
obtained from the skinfold above the biceps. In obese girls the highest
values of the paired t-test were obtained in the suprailiacal skinfold
and the skinfold on the chest 2, the value for the subscapular and ab-
dominal skinfold is lower. The above skinfolds are followed by a
group of three skinfolds — on the thigh above the quadriceps, on the
leg 2) medial and on the chest I (axillary line). The last group is
formed similarly as in boys by the skinfold above the biceps. From the
results it is obvious that for evaluation of loss of body weight the skin-
folds on the trunk particularly are important, in boys also skinfolds
under the chin above the hyoid bone and in girls skinfolds on the thigh
above the quadriceps.

Furthermore some other calculated characteristics were analyzed
(Table 3): the highest values of the paired t-test were assessed for
body mass, in particular BMI, Rohrer’s index and the ponderal index.
The assessed values are higher than for body weight, also the “t” value
for the sum of ten skinfolds is high. High values of the paired t-test
were not found for the percentage of adipose tissue in boys — as-
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sessed according to the method of Parizkova [18]. Low values of the
paired t-test were recorded for the waist-hip ratio, WHR.

Table 2

Selected parameters (skinfolds thicknesses) listed according to paired t-test
obese Czech children (6-18 years)

Boys (n =569) Girls (n =971)
paired for paired for
skinfold T-test | (n=100) skinfold T-test | (n=100)
1. suprailiacal 49,96 20,94 1. suprailiacal 54,26 17,45
2. subscapular 45,86 19,24 2. chest 2 53,45 17,35
3. abdomen 43,76 18,36 3. subscapular 50,98 16,39
4. chin 41,01 17,19 4. abdomen 50,92 | 16,37
5. chest 2 40,00 17,02 5. thigh frontal 43,53 14,00
6. chest 1 38,89 16,31 6. calf medial 41,58 13,92
7. thigh frontal 37,34 15,18 7. chest 1 42,32 13,61
8. triceps 35,52 14,89 8. triceps 40,10 12,89
9. calf medial 34,07 14,46 9. chin 38,59 | 12,41
10. cheek 28,39 11,90 10. patella 37,58 12,09
11. patella 27,92 11,72 11. calf 1 34,56 11,11
12. calf 1 26,71 11,21 12. biceps 31,06 9,99
13. forearm 24,45 10,26 13. cheek 30, 9,92
14. biceps 15,53 6,51 14. forearm 26,66 8,57

As already mentioned, one of the suitable methods for assessment
of body composition also in the obese are Matiegka’s equations [7,
17]. As apparent from table 3, during the stay in the sanatorium on
average also a reduction of the muscle mass in kg occurred in both
sexes. The assessed value of the paired t-test is significant and pro-
vides thus evidence of our previous findings that rapid reduction of
body weight leads also to a loss of muscle mass. This was confirmed
not only in obese children but also in sportsmen, even in elite sports-
men. The finding is associated with objective difficulties linked with
reducing therapy. The finding is in our opinion more serious in chil-
dren as compared with adults as the loss of muscles in the growing
organism signalizes the risk of relative protein deficiency.

A marked decrease of the adipose tissue constituent is certainly
desirable and the assessed values of the paired t-test are not among the
highest assessed values.

From our long-term investigations ensues the important finding
which must be considered in connection with loss of body weight, and
not only in obese children, that a procedure for weight reduction can
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be recommended only if the loss of adipose tissue is at least seven
times higher than the loss of lean body mass. In subjects with greater
losses of muscles a modification of the reducing treatment should be
considered. Our initial results obtained formerly indicated an adverse
muscle/fat ratio during treatment.The management of the sanatorium
accepted our findings, they modified treatment and recently the above
ratio is much more favourable in the majority of patients.

Table 3
Selected parameters listed according to paired t-test
obese Czech children (6-18 years)
Boys (n = 569) Girls (n=971
Parameter paired for |difference  paired for |difference
T-test | (n=100) T-test | (n=100)
Body weight 56,54 | 23,70 8,67kg  70,80| 22,72 7,60 kg
Weight comput. 40,04 | 19,44 7,79 kg 48,87 | 18,63 6,95 kg
Muscles — Mat. 9,24 3,80 | -0,82kg 6,87 2,21 -0,45 kg
28,62 12,02 | +3,66% 37,94 12,21 +3,54%
Fat — Matiegka 5535| 2327 | -7,79kg 68,11| 21,90 | —6,56 kg

50,47 21,21 -6,94% 58,66 18,87 | -6,32%
Sum of 10 skinfolds 64,32 29,92 |-56,8mm 68.60 | 24,72 1-49,2 mm
% of fat (Parizkova)| 45,34 | 19,69 | -3,43% 68,60 22,22 | 4,76%
indexes

BMI 71,58 | 30,00 | -3,56 86,31 | 27,70 | -3,21
Rohrer 66,64 | 27,94 | -0,23 76,68 | 24, -0,21
Ponderal 71,641 30,03 | +1,80 78.881 2531 | +1.61
WHR 15,81 6,23 | -2,37 14,63 4,71 -2,30
DISCUSSION

At present in medical practice evaluation of obesity is usually based
on the relation of height and body weight of the individual. Several
criteria are used. Thus, e.g., we consider children obese when their
body weight exceeds that corresponding to age and height by two
standard deviations. Children who are in the range between | and 2
standard deviations are described as overweight [2, 3] children. Some
authors express the degree of obesity in per cent above the reference
value (15-30% excess weight is classsified as mild obesity. 30-50% as
medium severe obesity and more than 50% as severe obesity). The
first criterion is considered suitable for children, the second for adults.
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One of the most widely used body weight indexes worldwide is the
BMI, the body mass index. It is calculated as body weight in kg divided
by the square of height in metres. We know, however, that the BMI,
similarly to other body mass indexes, can provide only an orientation on
the actual body composition of the individual — in a high BMI value
the development of muscles and skeleton may play a fundamental part.
For evaluation in adults the classification suggested by Knight [15] is
usually used (a BMI value under 20 in men and under 19 in women is
evaluated as low, 20 to 24.9 in men and 19 to 23.9 in women as medium,
25 t0 29.9 in men and 24 to 28.9 in women as high and values above 30
and 29 respectively as very high). This classification and similar other
classifications cannot be used for the child population due to the post-
natal highly dynamic ontogenesis of the BML

As mentioned above, body indexes cannot provide more detailed
information on body composition. Therefore, according to our experi-
ence, and that does not apply only to obese subjects, if we want to
continue to use the BMI, we must break down its value to the body fat
and “lean body mass”, using anthropological methods for the calcula-
tion of body fat (e.g. assessment of skinfold thickness by a caliper,
bioimpedance, etc.). The calculated body fat of the BMI proved for
the interpretation of our data the most valid criterium of all methods
used for the evaluation of the degree of obesity (appendix 1, 5, 12).

For obesitology the method of assessment of skinfold thicknesses
by using a Best caliper with a sufficient range of the limbs is very im-
portant. Assessment of skinfolds thickness by means of a caliper is
one of the non-invasive methods which makes it possible to assess the
distribution of subcutaneous body fat and also to differentiate propor-
tional obesity caused by overeating from unproportional obesity
(usually with an endocrine etiology).

Attention is drawn to the greater pretentiousness and errors when
making measurements in obese subjects.

The second approach makes it possible to assess the components
of body composition, i.e. to assess the ratio of the skeleton, muscles,
adipose tissue and the so-called residue. For our population it is
clearly most suitable to assess the body composition according to
Matiegka’s equations [1, 5, 10, 17]. This method was elaborated on the
central European population and we provided evidence that it is suit-
able also for the obese population. We elaborated for our population
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reference values of the mentioned basic components for both sexes
from 3 to 70 years of age (see quoted publications).

Reference values for body composition by Matiegka have been
published (Anthropometry of the Czechoslovak population aged 6 to
55 years, Eeskoslovenska spartakidda 1985, volume I, part 1, volume 1
part 2, UNZ VS Praha 1986, Bléha P. et al. Anthropometry of Czech
preschool children aged 3 to 7 years, volume I, part 2, USM Praha
1990, Bldha P. er al., Application of physical anthropology in physical
training and sports (Handbook of functional anthropology, Olomouc
1993, J. Riegerova M. Ulbrichova).

Matiegka’s method based on skinfold thickness measurements,
evaluation of basic dimensions of the postcranial skeleton and basic
circumferences using computer programmes available in the Czech
Republic (“ANTROPO”) makes it possible to assess by non-invasive
methods, which are neither time consuming nor expensive but very
exact, the child’s body composition and possible changes during re-
duction therapy.

This research is supported by grant IGA MZ ER no. 4033-3.
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A SHORT COMMUNICATION ON THE FACIAL
PROFILE OF NEOLITHIC SKULLS
FROM SCANDINAVIA
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ABSTRACT

This investigation examines the facial profile of Scandinavian Neo-
lithic skulls.
Key words: Neolithic skull, facial profile, ethnic anthropology

INTRODUCTION

Vertical and horizontal profiles of the skull are the most significant
diagnostic features of the two main human racial stems: the profile is
sharp in Caucasoids and flat in Mongoloids.

The vertical profile, first of all, is characterised by the nasal angle
or trait 75(1) after R. Martin. It demonstrates a protrusion of the nasal
bones from the sagittal middle line of the face. The angle is large in
Caucasoids and small in Mongoloids. The development degree of the
nasal bridge is usually defined by the simotic and dacryal indices. The
first of them (SS:SC) expresses the percentual ratio between the si-
motic width, or chord (SC, measurement 57 after R. Martin), i.e. the
shortest distance between nasomaxillar sutures, and the simotic height
(SS) or the shortest projection of the nasal bridge to the simotic chord.
The dacryal index (DS:DC) is also the ratio between the chord and the
height, but in this case the chord is being estimated between the
dacryons (DC or measurement 49(a) after R. Martin). The simotic
index characterises the development degree of the nasal bones, and the
dacryal index expresses that of the entire nasal bridge, including the
frontal process of the maxilla. The values of the indices are high in
Caucasoids and low in Mongoloids [1].
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The horizontal profile of the upper part of the face is reflected in
the value of the nasomalar angle (trait 77 after R. Martin). Its apex lies
on the nasion and its sides go through the fronto-malar-orbital points.
The angle fluctuates between 135° and 139° in Caucasoids and is
about 148° or 149° in Mongoloids. The profile of the middle part of
the face is being characterised by the zygomaxillar angle (<zm’),
which has its apex on the subspinal point and its sides touching the
anterior zygomaxillar points [2]. The mean values of the angle are low
(124°-127°) in Caucasoids and high (141°-142°) in Mongoloids. The
sharp horizontal facial profile of the upper part is called clinopy, that
of the middle part—clinognathy, that of the entire face—clinoprosopy,
and the flat profile is called correspondingly platiopy, platignathy and
platiprosopy. If both parts of the face are flattened to the same extent,
the phenomenon is treated as homoplatiprosopy, the opposite case is
named heteroplatiprosopy [3].

Investigations of facial profiles are not very common in the West,
however, they form an obligatory part of craniometric programs of
Russian anthropologists, who very often examine the population from
the borderline of two racial stems—Caucasoids and Mongoloids.

In addition to these essential diagnostic features, there are more
Mongoloid characteristics, as obligatory brachycrany, hipsiconchy,
very broad forehead, a rather peculiar ratio between segments of sag-
ittal vault arch, i.e. shortening of the parietal segment on account of
the occipital one [4], differences in the depth of the canine fossa and
bend of the zygomatic bone, etc. Anthropologists, especially Russian,
use the above-mentioned traits, particularly the horizontal facial an-
gles, not only for delimitation of the main racial stems but also in or-
der to estimate the Mongoloid, or oriental, racial admixture in Cauca-
soid populations, especially in the contact areas.

As early as in 1940, E. V. Zhirov expressed the opinion that a very
ancient Mongoloid admixture is characteristic of East and even of
Central Europe (as far as the Berlin line). The discussion that flared
up immediately has been elucidated comprehensively by Goch-
man [5], Alekseyev [6] and Gerasimova [7], therefore it is not neces-
sary to present here the historiography and references of the question.
It is sufficient to say that anthropologists are divided into two groups.
Some of them have treated and treat the flattening of the face (and
particularly of its upper part) that has really taken place in the skulls of
the region since the Mesolithic times as oriental admixture (Vitov,
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Mark, Cheboksarov, Debets, Alekseyev, Denisova, and others); the
other group has explained the phenomenon as the process of morpho-
logical convergence, for they did not perceive the traces of the entire
Mongoloid complex for substantiation of the mixing hypothesis
(Yakimov, Bunak, Schwidetzky, Gochman, and others). According to
Yakimov [3], a slight flattening of the face and particularly of its up-
per part is a pseudo-Mongoloid peculiarity, and it is necessary to look
for its source in the initial homeland of Homo Sapiens, in the group of
the Paleoanthropus.

Leaving aside the theoretical side of the question, we were con-
cerned with examining the facial profile of Scandinavian Neolithic
skulls. Such data from the western part of Europe are lacking. They
might help to solve the above-mentioned problems of ethnic anthro-
pology in Central and East Europe.

MATERIALS AND METHODS

The Middle Neolithic crania from Bidstrup, Frejlev, Skov and Kyn-
delose as well as the Late Neolithic ones from Borreby, Denmark,
were investigated in Panuminstitute, Copenhagen. The crania were
dated and their sex determined according to the publications by Jgr-
gensen [8] and Bennike [9]. In the Osteological Laboratory of Stock-
holm University and in the Stockholm Museum of History, we had an
opportunity to examine the facial profile of the Middle Neolithic
population from Gotland (Visby, Ihre, Vasterbjers) and continental
Sweden from the triangle between the lakes of Vanern and Vittern as
well as from Gothenburg (Karleby, Slutarp, Knaggérden). The dating
and sex diagnosis was performed according to the publications by
Stenberger et al. [10], Janzon [11] and Retzius [12]. The nasomalar
and zygomaxillar angles as well as the simotic and dacryal indices
were measured in 77 skulls (Tables I, 2 and 3). Measurements were
made using a co-ordinate calliper. Simple statistics for evaluation of
the facial profile were performed, hoping to use more complex meth-
ods for comparing different craniological samples from West Europe,
when the data on their facial profile become available. This paper
might be the first contribution to such studies in the West.
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Table 1
Facial profile of Neolithic Danish skulls
Sample Dacryal index | Simotic index | Nasomalar | Zygomaxillar
angle angle
Males
Bidstrup 51.4 (3) 48.1 (3) 137.5(4) 125.2(3)
Frejlev Skov 49.5(2) 453 (3) 141.3 (3) 123.8 (3)
Kyndelose 55.2(3) 46.2 (4) 141.6 (5) 125.2 (6)
Middle Neolithic totally 52.3(8) 46.5 (10) 140.1 (12) 124.8 (12)
Borreby 58.0 (13) 53.4(14) 140.5 (16) 126.0 (13)
Middle and Late Neolithic
totally 55.9 (21) 52.6 (24) 140.4 (28) 125.5 (25)
Females
Bidstrup - - - -
Frejlev Skov - 41.5(1) 131.9 (1) -
Kyndelose 55.2(3) 39.1 (4) 141.7 (4) 126.6 (3)
Middle Neolithic totally 552(3) 39.6 (5) 139.7 (5) 126.6 (3)
Borreby 51.1(8) 42.5(8) 138.9 (9) 126.5 (8)
Middle and Late Neolithic
totally 522 (11) 41.4 (13) 139.2 (14) 126.5 (11)
Table 2

Facial profile of the Middle Neolithic skulls from Sweden

Sample Dacryal Simotic Nasomalar ~ Zygomaxillar
index index angle angle
Males
Visby 52.4 2y 45.5(3) 141.3 (4) 1242 (2)
Thre - 58.2 (1) 142.0 (4) 124.6 (2)
Visterbjers 54.2 (6) 38.4 (6) 142.7 (7) 127.3 (5)
Pooled Gotland sample 53.8(8) 42.5(10) 142.2 (15) 126.0 (9)
Karleby - 53.5(1) 145.1 (3) -
Slutarp - S5E2(1) 133.5(1) -
Knaggarden 72.7 (1) 45.4 (1) 134.0 (1) 116.4 (1)
Pooled continental sample 72.7 (1) 50.0 (3) 140.5 (5) 116.4 (1)
Total sample 559(9) 44.2 (13) 141.8 (20) 125.1 (10)
Females

Visby 52.4 (1) 28.9 (1) 141.8 (2) 121.7 (1)
Thre 59.5(1) SLI(D) 139.2 (1) 124.2 (1)
Visterbjers 52.4 (1) 228 (1) 141.5 (6) 126.5 (2)
Pooled Gotland sample 54.8 (3) 344 (3) 141.4 (9 124.8 (4)
Karleby 46.6 (3) 36.0 (5) 142.6 (5) 128.0 (1)
Slutrap 60.1 (1) 39.4 (1) 1356 (1) 123.8 (1)
Knaggarden - - - -
Pooled continental sample 50.0 (4) 36.6 (6) 141.6 (6) 125.9 (2)
Total sample 52.1(7) 35.8(9) 141.4 (15) 125.1 (6)
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Table 3

The main statistical parameters of the Neolithic Scandinavian skulls

The trait Male skulls Female skulls

N] Mtm [ SJAs|E|NJ] Mtm | S [ As | E
Denmark

Dacryal index | 21 559434179 03]-09] 11 522+3.1] 52|-02]-15

Simotic index | 24 | 526+3.2| 8.1 [-0.2{-0.6] 13 | 41.4+35| 64} 14| 1.7

Nasomalar 28 | 140.4+13|3.5] 06| 05] 14 | 1392423 43| 04| -05

angle 25 11255+3.1| 79| 00]-29] 11 |1265+3.4| 5.8|-0.1]-1.0
Zygomaxillar
angle

Sweden

Dacryal index { 9 | 55.9+53| 80 ] 0.6(-03| 7 | 52.1#54| 73|-05]-1.3
Simoticindex | 13 | 442+5.1({94 |-02]-08f 9 | 358+77|11.8| 0.1 ]|-14
Nasomalar 20 {141.8+23) 5.1 0.7{ 05| 15 {1414+29{ 57| 03] -0.1
angle 10 | 125.142.21 3.6 |09} 09| 6 |125.1+420| 26| 04]-12
Zygomaxillar
angle

Scandinavia totally
Dacryal index | 30 | 55.9+2.8{ 8.0 | 0.4]|-0.7( 18 { 52.2+28] 6.1)-04|-1.1
Simotic index | 37 | 49.7+40| 94 |-0.4|-03| 22 | 39.1+3.9| 9.4{-02] 0.0
Nasomalar 48 [ 141.0+1.2| 43| 0.8] 1.3} 29 [1403+19| 5.2] 05| 0.
angle 35 1253427134 |-0.1] 09} 17 | 1260423 49| 02]|-06
Zygomaxillar
angle

RESULTS AND DISCUSSION

In comparison with the Stone Age samples from the eastern coast of the
Baltic Sea and some series from East Europe (Fig. 1), the zygomaxillar
angle of the Scandinavian groups does not reach the maximum limit for
Caucasoids, and this fact indicates a sharp facial profile in its middle
part. However, the values of the nasomalar angle cross the limit and
point to some flattening of the upper part of the face. In some Swedish
samples (Table 2), the values exceed significantly the upper limit for
Caucasoids: the value of the angle is 142.0° in the males of Ihre, 142.7°
in those of Visterbjers, 141.8° in the females of Visby, 142.6° in those
of Karleby. Thus we can ascertain some degree of platiopy with pre-
served clinognathy at the same time. It is necessary to point out that this
characteristic makes the Scandinavian Stone Age skulls very similar to
the samples of Boat Axe and Pamariu (Baltic Coastal) cultures from the
South-East Baltic region (Lithuania and Prussia).
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Individual variability of the simotic and dacryal indices is usually
very high, and their mean values depend to a great extent on the num-
ber of cases investigated. Nevertheless, it is possible to say that the
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mean values of the indices are rather high in the Scandinavian groups
and this indicates a good development of the nasal bridge, which is

characteristic of Caucasoids (Fig. 2). It would be very useful to ex-

amine the whole complex of the above-mentioned oriental traits in

Scandinavian skulls; unfortunately, it was technically impossible at

that time. Still, according to the publications [8, 13, 9], the Scandina-
vian Neolithic populations were rather homogeneous Caucasoids.
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What might be the reason for platiopy (heteroplatiprosopy) of the
Scandinavian Neolithic population?

Concerning Gotland, the Stone Age populations of which were
mixed from the viewpoint of cultural attribution but homogeneous from
the viewpoint of anthropological structure [14, 13], it is quite believable
that there was some infiltration of newcomers from the East Baltic coast.
Only 80 sea miles separate Gotland from the Latvian coast, where plati-
prosopic people of the Comb- and Pit-marked Pottery Culture have been
detected [15]. In addition, rare examples of that kind of pottery have
been found on the island [11]. Besides, Fiirst [16] and Dahr [14a] drew
attention to some “atypical” skulls from Visby and Visterbjers. Cer-
tainly, while looking at the photo of female skull No. 6 from
Visterbjers, a rather flat face and high orbits arrest one’s attention. Nev-
ertheless, according to 7 craniometric traits, the “atypical” crania do not
differ from the others mathematically [13].

Quite a different answer might be given concerning a slight pla-
tiopy in South-Western Sweden and especially in Denmark. There is
no data that the tribes of oriental origin might reach so far North-West
and to such an extent that it would be possible to change the anthro-
pological type of the autochtonous population, or actually, not the en-
tire type but only one trait of the facial profile. Though mesobrachy-
crany was not rare and rather old in Scandinavia, at least synchronous
with the Stone Age dolichocrany [17], it need not have emerged obli-
gatorily from the East. The Caucasoid character of other profile traits
in the Danish and continental Swedish skulls investigated make an
admixture of oriental elements quite dubious.

Generalising the results of this investigation, it is possible to say
that the new data on the facial profile of Scandinavian Neolithic tribes
permit us to support the opinion of the authors, who maintain that it is
too risky to suppose an oriental admixture in Caucasoid populations
only on the basis of platiopy when other cranial traits of oriental origin
and, particularly, historical facts about human mugration are lacking.
Thus, in many cases, platiopy (even if combined with mesobrachy-
crany) in Central Europe and the Baltic region must be treated rather
as not a result of mixing but of morphological convergence.

ACKNOWLEDGEMENTS

I wish to express my gratitude to Mrs. P. Bennike (Copenhagen) and
Mr. T. Sjovold (Stockholm) for their kind permission to use their cra-
niological collections.



G. Cesnys 83

REFERENCES

1.

2.

11.
12.
13.
14.

15.
16.

17.

Alekseyev V. P., Debets G. F. (1964) Kraniometriya: metodika antro-
pologicheskikh isseldovanij. Moskva.

Abinder N. A. (1960) Transverzalnaya uploshchennost litsevogo ske-
leta. — In: Antropologicheski sbornik, 2, Moskva, 153-175.

Yakimov V. P. (1960) Gorizontalnaya profilirovannost litsevogo otdela
cherepa u sovremennykh i dervnikh lyudei. — In: Voprosy antropologii,
4, 62-70.

. Uryson M. 1. (1972) Izmenchivost i proportsii komponentov sagitalnogo

svoda cherepa u sovremennogo i iskopayemogo cheloveka. — In: Novei-
shaya tektonika, noveishie otlozheniya i chelovek. Moskva, 3, 259-276.

. Gochman I. I. (1982) Several problems of forming ancient anthropologi-

cal types in Eastern Europe in the light of palaecoanthropological and cra-
niological materials of the Czechoslovak territory. — In: IInd anthropo-
logical congress of Ale§ Hfdlicka, Praha, 413—415.

. Alekseyev V. P. (1984) Fizicheskiye osobennosti mezoliticheskogo i

ranneneoliticheskogo naseleniya Vostochnoi Evrazii. — In: Problemy
antropologii drevnego i sovremennogo naseleniya severa Evrazii. Lenin-
grad, 28-36.

. Gerasimova M. M. (1986) Yeshche raz o drevnei mongoloidnosti u

naseleniya Vostochnoi Evropy. — In: Problemy evolutsionnoi morfologii
cheloveka i yego ras, Moskva, 227-234.

Jgrgensen J. B. (1973) Anthropologie des skandinawischen Neo-
lithikum. — In: Die Anfinge des Neolithikums von Orient bis Nor-
deuropa. K6ln-Wien, VlIiIa, 1, 300-308.

Bennike P. (1985) Palacopathology of Danish skeletons. Copenhagen.
Stenberger M., Dahr E., Munthe H. (1943). Das Grabefeld von Vister-
bjers auf Gotland. Lund.

Janzon G. O. (1974) Gotlands mellanneolitiska gravar. Stockholm.
Retzius G. (1900) Crania Suecica antiqua. Stockholm.

Sjovold T. (1974) Some aspects of physical anthropology on Gotland
during Middle Neolithic times. — In: G. O. Janzon, Gotlands mellaneo-
litiska gravar. Stockholm, 176-211.

Dahr E. (1946) Studier over kranier frdn en neolitisk boplats i Visby,
tillvaratagna aren 1936-1939. — Fornvinnen, 41, 65-96.

Denisova R. J. (1975) Antropologiya drevnykh baltov. Riga.

Fiirst C. M. (1912) Zur Kraniologie der schwedischen Steinzeit (Kungl.
Svenska Vetenskapakademiens handlingar, 49, 1), Stockholm.

Fiirst C. M. (1925) Stibgeniskraniets rendssans. — Fornvinnen, 20,
274-297.



PUBERTAL STAGES OF ESTONIAN CHILDREN

H. Griinberg', M. Thetloff -
IDepartment of Pediatrics,
*Department of Public Health, University of Tartu, Estonia

ABSTRACT

A random sample of 941 southern Estonian children (444 boys and
497 girls) from age groups 9 to 15 years were randomly selected from
17 primary schools for the assessment cardiovascular risk factors.
During the physical examination the sexual maturation rate was evalu-
ated according to the internationally accepted Tanner’s five stages
ranking. The 10th, 25th, 50th, 75th and 90th centiles were calculated
for the development of the breast and pubic hair in girls and genitalia
and pubic hair in boys. Mean age for menarche was 13.240.97. The
median ages of onset of puberty were 11.6 years in girls and 12.2 in
boys. The advancement of puberty coincides with the increase in
weight and height in both boys and girls. Previous studies on pubertal
development in Estonian children were performed in 1980s. Contem-
porary cross-sectional data provide information to newly started fam-
ily doctors and pediatricians on the age- and sex — specific course of
maturation. Sexual maturation data are indispensable in order to diag-
nose and treat abnormal sexual maturation.

Key words: Estonian children, sexual maturation, physical growth

INTRODUCTION

There is a wide variation in the normal onset and rate of puberty and
there are many conditions which may affect this normal process [1].
Genetic and environmental factors both affect the onset of puberty.
Since the 1990s marked socioeconomic changes have affected life-
style in Estonia among them nutrition habits. Nutrition habits are
among determinants for physiologic growth. Physical development
parallels development of secondary sexual characteristics [2] and the
changes of physical growth may influence sexual maturation course.
The cross-sectional study from 1908s in Estonian children done by
R. Silla and M. Teoste [3] showed that the onset of puberty in girls
was about 10 years and about 12 years in boys. The findings of cross-
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sectional studies have to be re-evaluated from time to time due to the
problem of secular acceleration.

This study is aimed to obtain baselin information of age- specific
course of maturation in girls and boys and physical characteristics ac-
cording to sexual maturity rate.

MATERIALS AND METHODS

The school-based cross-sectional study was carried out from 1993 to
1995 in Southern-Estonia as a part of study on cardiovascular risk fac-
tors of Estonian children. The schools were selected from 5 counties
resulting in a total of 17 secondary schools- 7 from towns and 10 from
the countryside. Within a chosen school, children were randomly se-
lected from the school roll and every third child within the appropriate
age and sex group was proposed to participate. An overall response
rate of 76% resulted in 941 children in the age range 9-15 years. The
sample includes children of all socio-economic classes from urban as
well as rural regions.

The assessment of puberty was based on the system devised by
Tanner [4] which rates breast (B 2-5) and pubic hair development for
girls (PH 2-5) and genital development (G 2-5) and pubic hair for
boys on a five-point scale. To evaluate sexual maturity during these
examinations, physicians referred to photographic atlas of the Tanner
classification and assigned a grade of pubic hair development. Tes-
ticular size was estimated by palpating left testis and matching the size
of wood ovoids of Prader orchidometer. The testis volume of boys
aged 9 was measured by physician. In older age groups the measure-
ment was performed by boys themselves.

The subjects’ heights and weights were measured with the subjects
in their underwear, and without shoes. Beam platform scales were used
and weight was recorded to the nearest 0.1 kg. The scales were adjusted
regularly in every school each year. Height was measured twice to the
nearest 0.5 cm using wooden length boards. The child’s head was
placed in the Frankfort horizontal plane. An average of two measure-
ments was used in the data analyses. Measurements were obtained by
pediatricians, although other staff assisted in some schools.

The study was approved by the Ethics Committee of the Medical
Faculty of Tartu University.
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STATISTICAL ANALYSIS

The statistical package SAS was used for data processing. PROC
UNIVARIATE was used for calculations of percentiles. Cumulative
frequency curves for each pubertal stage (except for stage 1) were
constructed. From these frequency curves, the median and various
percentile values for each pubertal stage were obtained.

The range of normal for progress through the stages of sexual ma-
turity is wide. Therefore the 10th, 25th, 50th, 75th and 90th percen-
tiles were calculated.

RESULTS

There were 444 boys ard 497 girls in the study sample. The progres-
sion of sexual maturation and the median ages and the respective per-
centile values for different stages of sexual maturation of girls and
boys are summarized in Table 1. Puberty was reached at about

Table 1

Median ages and the respective percentile values for 10th, 25th, 50th, 75th
and 90" centiles for sexual development in girls and boys

Age (years

Centiles 10" 25" 50" 75" 90"
Girls
Breast
B2 9.6 11.2 11.6 12.2 12.7
B3 11.2 11.6 12.2 13 14.6
B4 12.6 14.3 14.6 15.1 15.3
BS 14.4 14.7 15.0 15.4 15.6
Pubic hair
PH2 11.3 11.8 12.1 12.4 13.1
PH3 11.8 12.3 14.1 15.0 154
PH4 14.2 14.6 14.9 15.2 15.5
PHS 14.3 14.8 15.4 15.6 15.6
Boys
Genitals
G2 10.0 11.6 12.2 12.6 13.7
G3 11.4 12.1 13.6 14.5 149
G4 13.1 13.6 14.1 15.1 15.3
G5 14.5 14.8 15.1 15.6 15.8
Pubic hair
PH2 11.5 12.0 129 13.5 139
PH3 12.5 13.1 13.6 14.1 15.3
PH4 13.1 13.6 14.9 15.2 15.5
PHS 14.5 14.8 15.2 15.6 159
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11.6 years in girls and 12.2 years in boys. Mean height and weight by
pubertal stages is given in Table 2. Percentage of children reached
different pubertal stages according to age groups 9, 12 and 15 years is
shown 1n Table 3. Figure 1 shows age distribution according to differ-
ent mammalian developmental stages in girls.
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Figure 1. Age distribution in different pubertal stages of girls

Table 2
Mean height and weight by pubertal stages
Mean height, cm Mean weight, kg
Girls
Pubertal stage

2 148.917.6 37.846.7

3 157.5¢7.4 45.1£7.3

4 164.4%5.7 54.518.0

5 165.415.6 56.416.4
Boys

2 151.249.6 40.619.3

3 162.7£10.7 51.1t11.4

4 172.246.8 59.9+11

5 173.848.3 60 749.7
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Table 3

Percentage of children reached different pubertal stages according to age

Age group (years) N Pubertal stages 1-5
1 2 3 4 5
Girls
9 88 11 1.5 - -
12 15 42 38 S -
15 - 1.7 17 45 36
Boys
9 84 16 - - _
12 19 59 21 09 -
15 _ 13 32 34 20

Mean age for menarche in this study was 13.2+0.97 years.

DISCUSSION

Physical growth, especially mean weight, has decreased in teenagers of
Estonia. This secular changes may be reflected in sexual maturation.
The physical development is among factors affecting development of
secondary sexual characteristics and under changes of physical growth
in childhood population the standards for the sexual development should
be revised.

Growth curves are in use since 1993 in Estonia and growth monitor-
ing is more accurately performed compared to staging of sexual matu-
ration. The measurements of sexual maturity rate of girls is more widely
used. Determining testicular volume has been and remains an approxi-
mation. Testicular volume have been determined by several methods.
Direct measurements have been obtained by use of calipers, ruler and
wooden orchidometer. The use of orchidometers, the more convenient
way for testicular measurements compared to other methods, is not in
everyday use as well as other measurement methods among practicing
physicians in Estonia.

When comparing the up to date onset of puberty of girls to data
from study done in 1980s, it seems that the girls of the present study
were somewhat later in their breast and pubic hair development than
girls investigated in 1980s. There were no comparable data for boys.
A comparison of average ages at the attainment of pubertal stages in
various European studies according to Eveleth and Tanner [5], B 2 in
most was reached at about 10.8 years, B3 was reached about a year
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later. In the present study the girls reached the puberty at about
11.6 years. Regarding the boys, G2 was reached at about 12 years. B2
preceeds G2 by 0.4 years. The entry of boys in this study to G2 is later
compared to recently performed study by Roede in Netherlands [6]
and by Willers in East Germany [7].

We also demonstrate that changes in physical growth parallel

changes in sexual development.

Though age-specific cross-sectional studies are indispensable, a

prospective longitudinal studies are needed for pubertal staging.
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ABSTRACT

The authors investigated Neolithic (5100-3200 B. C.) cranial finds
belonging to five different civilisations in the territory of today’s
Hungary. The typical variants of these cultures covering different pe-
riods and areas were grouped by a non-hierarchical cluster and a dis-
criminant analysis. The variants constituted by a considerable number
of crania were characterised by descriptive statistics.

According to the results, there are two circumstances being rele-
vant for the population history of Neolithic in the Middle Danube Ba-
sin. The one of greater importance is the survival of autochthonous
populations. The other is the assumed integration of southern (Balkan)
elements into the local processes. In the authors™ opinion, an elimina-
tion tendency of cranial differences can be outlined behind the variety
of anatomical profile in time and space.

Key words: craniology, Neolithic, Carpathian Basin

INTRODUCTION

The present study aims at providing attainments concerning Neolithic
populations in the territory of today’s Hungary and going beyond the
achievements of the previous research as regards both database and
methodology [cf. 12, 13, 23, 29, 30, 31, 32, 33, 45, 47].

We could judge the population system of the cultures differing in
time and space by diversity of fairly complete cranial samples. On the
basis of osteological remains (Tables 1 and 2, Fig. 1), however, only
fragments of the population history of Neolithic could be recenstructed.

Parallel with the representative sample of Neolithic Koros (K)
population in the Hungarian Great Plain [25, 19] — a culture of south-
ern origin, the first to settle down and live on for nine hundred years on
this territory, we could reckon with only one Staréevo (S) cranium in the
Transdanubian region [8]. East of the Danube we are in possession of
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chronologically continuous information available on the populations of
Alfold Linear Pottery (ALP) culture [9] and Tisza culture which fol-
lowed Koros culture. The emergence of ALP culture may have been
attached to the development of a peripheral Mesolithic autochthonous
population. After the climate optimum in the Atlantic, this expansion,
setting out from the northeastern periphery and spreading to the south,
progressively occupied the former Koros culture areas and differentiated
into several groups (Tiszadob, Biikk, Szakalhat) [18, 36]. The skeletal
remains from Tisza culture primarily represent populations of the tell
settlements which developed under southern influences [10, 14]. West
of the Danube altogether 5 male crania represent the so-called Bicske
phase of Transdanubian Linear Pottery (TLP) culture [17]. The cranial
finds that are at our disposal from Lengyel culture, the formation of
which is still much debated, date back to approximately the same period
as the finds from Tisza culture [7, 40].

Our comparative approach, therefore, is asserted in a chronological
aspect (including Koros, ALP and Tisza cultures) and in a synchronic
aspect (including Late Lengyel and Tisza cultures).

Table 1
List of finds

Locality Code Males Females References

Koros-Stareevo Culture

1.Csorvias-Oroshazi utfél (K) | CsorO 1 0 Zoffmann 1984-85 (48)

2.Endréd “1936” (K) Endrod | 0 Farkas 1975 4)

3.H6dmezovasarhely- HmvBod 1 0 Parkas 1975 4)
Bodzaspart (K)

4.Hédmezovasarhely-Kotac- | HKV 7 4 Farkas 1975 4)
part-Vata tanya (K)

5.Vaskiit-Hieslkert (K) Vaskut | 0 Nemeskén 1944 (22)

6.Deszk I. olajkiit (K) Desz 0 2 Liptak 1974-75 (15)

7.Szarvas-Szappanos (K) Szarv 0 2 Zoffmann 1984-85  (48)

8.Szolnok-Szanda-Tenyds- Szoln 0 2 Zoffmann 1993 (49)
ziget-Dersi gat (K)

9.Lénycs6k (S) Lanycs 0 1 Zoffmann 1977 (43)

10. Szajol-Felsofold (K) Szajol 0 1 Szathmary 1n print  (37)

Alfold Linear Pottery Culture

11 Mezdberény-Laposi kertek | MezoL 3 1 Zoffmann 1993 (49)
alja

12.Mezdcsat-Csemetekert Mez-Cs 1 0 Szathmary in print ~ (38)

13.Tiszaluc-Sarkadpuszta TiszS 1 1 Zoffmann 1993 (49)

14. Vadna Vadna 1 0 Szathmary 1986 (34)

15.Felsovadasz-Vardomb Fv-V 2 0 Zoffmann 1993 (49)

16.Zarank Zarank 1 0 Szathmary 1978-79 (27)
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Continue
Locality Code Males | Females
17.Csanytelek-Ujhalasté CsU 2 1 Zoffmann 1993 (49)
18.Csongrad-Bokrospuszta CsB 1 0 Zoffmann 1993 49)
19.Korosladany-Kengyelkoz | KorKe 1 0 Zoffmann in print (50)
20.Békés-Délo BekDe 0 1 Zoffmann 1983-84  (46)
21.Tiszalok-Hajnalos TlokH 0 1 Szathmary 1989 39)
22.Miskolc-Biidospest MiskBu 0 1 Bartucz 1916 )
23.Miskolc-Hillebrand barlang | MiskHi 0 1 Szathmary 1976 (26)
Transdanubian Linear Pottery Culture
24. Bicske-Galagonyas B1G 5 0 Zoffmann 1978 (44)
Tisza Culture
25.Békés-Povadzug BekP 1 2 Liptak-Farkas 1967 (16)
26.Hodmezgdvasarhely-Gorzsa- | HmGC 3 5 Farkas 1975; Far- @
Czukor major kas-Marcsik 1987 ®)
27.Megyes-Bodzas Megy 1 0 Farkas 1975 4)
28.0szentivan VIII Osze 1 0 Farkas 1975 “4)
29.Szegvar-Tihzkoves SzeT 2 0 Zoffmann 1984-85 (48)
30. Vésztd-Magori halom Vesz 3 3 Farkas 1974 3)
31.Hodmezovasarhely-Koké- | HKK 0 1 Farkas 1975 4)
nydomb-Kapocsi tanya
32.Mezotir-Szentmiklészug- | MeSzBe 0 I Zoffmann 1984-85 (48)
Berettyopart
33. Oszentivan Osze 0 1 Farkas 1975 4)
Lengyel Culture
34. Lengyel Le 3 0 Malan 1929, (20)
Virchow 1890 39)
35. Péri Pari 2 2 Kiszely 1973 (1)
36. Villanykovesd Vill S 2 Zoffmann 1971 41)
37. Zengdvarkony Zen 10 13 Zoffmann 1974 (42)
Table 2
Chronology of the craniological samples on the basis of conventional dating
BC | West of the Danube | East of the Danube
5500
5000 I Starevo (Lanycsok) —I Koros culture
4500 I Bicske phase of TLP j
ALP and its late groups
4000
Q
1500 Tisza culture

Late Lengyel culture

3000
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Figure 1.

MATERIAL AND METHODS

The database of Neolithic finds in Hungary includes 10 dimensions of
60 adult male and 49 adult female cranial finds from 37 localities
(Tables 1, 10 and 11, Fig. 1). 11 male and 12 female finds belong to
K-S culture, 13 male and 7 female finds to ALP culture, 5 male finds
to TLP culture, 11 male and 13 female finds to Tisza culture and
20 male and 17 female finds to Lengyel culture.

Unfortunately, some dimensions had to be neglected because of the
lower number of valid cases. Thus, for males 9 dimensions on the re-
stored skulls were analysed the Martin’s numbers. of which [21] are the
following: 1, 8, 9, 20, 48, 51,52, 54, 66; for females, having dropped the
dimension no. 66, we analysed 8 dimensions on the restored skulls.

In the sexes the missing values (for males maximum 6 ones, for
females maximum 5 ones by individuals; for the total sample about
30%) were reconstructed by Dear’s [2] method on the early sample of
Neolithic (K-S, ALP, TLP) and on the late sample of Neolithic (Tisza
and Lengyel cultures) separately.
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In the first part of investigation we aimed at a detection of well
definable cranial variants in time and space. To solve this problem,
after having performed a principal component analysis, we applied a
non-hierarchical cluster analysis, the K-means clustering of SPSS for
Windows 7.0 version, on the basis of the individuals’ factor scores
weighted by eigenvalue. For this method the distance measure used
between cluster centres was Euclidean distance. Then a discriminant
analysis made this procedure complete as a diversity estimation con-
cerning five cultures in males and four in females.

RESULTS

First, the structure of cranial variants was approached by a non-
hierarchical cluster analysis. We increased the number of clusters until
the individuals or groups of individuals characteristic for special cul-
tures separated from each other. This level comprised 8 clusters for
males (Table 10) and 6 clusters for females (Table 11). There is not
any female finds belonging to TLP culture suitable for our analysis.

Table 3
Number of individuals belonging to a given cluster
in different Neolithic cultures

Males Females
Cluster | A|B|C|D|E|F]JG|H |Total Cluster | A|B|C|D]| E| F |Total
K-S el =1 3o i ks -I=T1T1{1] 9of 12
ALP 31| 5]- 2{-1 -] 13 ALP | —-1-1 6| 7
TLP I{-1 3 -1-1-11 5 Tisza -1-12(1]4 6] 13
Tisza 212 3 -1 1{-1] 3] 11 Lengyel | 2 1315 | -] 4 31 17
Lengyel| 4]3] —12] S[-]! 5 20 Total 3131821924 49
Total 107115021 10]4[2]10] 60

Table 3 clearly represents that new variants as compared to the initial
phase are manifested in the clusters A and D and appears in ALP and
Lengyel culture. The state of the cluster B is a permanent survivor.
The cluster H is quite similar to that except for the initial auto-
chthonous phase (ALP). The alternation of clusters C and D is also
noteworthy. For males, since the first canonical discriminant function
is significant, the cultures can be discriminated in 47 per cent of the
total variance (Table 4).
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Table 4

Canonical discriminant functions — Males

Pctof | Cum |Canonical| |After] Wilks'
Fcn | Eigenvalue | Variance| Pct Corr Fcn | Lambda | Chi-square | df Sig

0.33899| 56.25 |36} 0.0170
0.55113| 30.98 |24} 0.1543
0.81170 10.84 14| 0.6979
0.96957 1.60 6| 0.9521

0.6258 47.25 | 47.25| 0.6204
0.4728 35.70 | 82.95) 0.5666
0.1945 14.68 | 97.63] 0.4035
0.0314 2.37 ]100.00f 0.1744

w N - O

HW N -

As distinguished from males, no significant dsc function can be ob-
served in the case of females (Table 5).

Table 5

Canonical discriminant functions — Females

Pctof | Cum |Canonical| |After| Wilks’
Fcn |Eigenvalue | Vaniance] Pct Corr Fcn { Lambda | Chi-square | df Sig

047111 31.61 24 1 0.1369
0.78172) 10.34 14} 0.7367
0.96402 1.53 61 0.9569

1 0.6593 7091 | 70.91} 0.6303
2 0.2332 25.08 | 95.99f 0.4349
3 0.0373 4.01 |100.00] 0.1897

N - O

The separate parts of the samples are, therefore, similar to each other
to such an extent that their characteristic features cannot be estimated
n time and space reliably. Consequently, it is a survival that can be
emphasised. In females. among the groups which are constituted by a
considerable number of individuals, the cluster F may match the crite-
ria of survival best. This cluster, however, contains more than half of
all crania. The criteria of survival which does not comprehend early
autochthony are manifested in the clusters C and E. New variants of
ALP and Lengyel populations appear in the clusters A and B in fe-
males as well (similarly to A and D clusters in males). This phenome-
non cannot be left out of consideration despite the low number of
individuals (Table 3).

We deem expedient to describe the standard cranial variants only
on the basis of clusters comprised by a considerable number of finds.
Thus, we analyse four groups (A, C, E, H) in males and three groups
(C, E, F) in females. If these groups are assessed by applying dsc
analysis, their definite separation reveals. The percentage of correctly
classified cases is 100.0 for males and 97.6 for females. On the basis
of standardised canonical dsc function coefficients, these extracted
variants can be differentiated according to 5 cranial dimensions in
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males and 6 cranial dimensions in females. Descriptive statistics are
shown in Tables 6 and 7.

Table 6
Descriptive statistics of the main variants of males
in discriminative cranial measurements
Measurements Cluster A Cluster C Cluster E Cluster H
(Martinno) | N [Mean| SD | N {Mean| SD | N |[Mean| SD | N | Mean| SD
1 8 11945] 7.1 |13]1853] 48 |10]|184.0] 4.2 911909]| 6.2
8 8 |11363] 97 |1411399] 3.6 |10]1406] 54 9112881 56
9 7 97.0| 32 |15} 97.7| 23 8] 939 38 | 10| 952 3.2
20 8 | 1255] 3.1 |12]116.1| 28 | 9|116.2} 3.2 5112061 3.0
66 4 98.5] 4.2 811021} 3.7 7] 938} 34 11 950
Table 7
Descriptive statistics of the main variants of females
in discriminative cranial measurements
Measurements Cluster C Cluster E Cluster F
(Martin no) N Mean | SD N Mean | SD N Mean | SD
| 8 1749 | 39 9 1773 | 54 | 22 1822 | 46
8 8 1295 | 6.0 8 1294 | 43 | 21 1368 | 5.6
48 7 609 | 3.6 5 6701 1.6 12 66.8 | 3.1
51 8 359 1.2 8 396 14 10 375 1.8
52 8 306 | 1.3 7 307115 11 306 |1 15
54 6 235124 4 24 .8 1.7 10 2501 1.3

They demonstrate long brain case in two clusters (A, H) of males.
This phenomenon combines with high vertical dimension in one clus-
ter (A) and medium vertical dimension in the other cluster (H). The
two other variants (clusters C and E) manifest shorter and wider brain
cases than those. The main difference between the two latter variants
lies in bigonial breadth.

In the sample of females, the three extracted variants show ex-
pressed separation in cranial length. The shortest-headed type (cluster
C) demonstrates low upper face and narrow orbital and nasal regions.
The longest-headed type (cluster F), on the other hand, can be char-
acterised as having wide brain case and large nasal and upper facial
dimensions, while in the medium-length-headed type (cluster E) al-
most all dimensions of the face are considerably expanded.

The results outlined above indicate that at present we still are not in
the possession of sufficient knowledge to reconstruct the history of
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Neolithic populations in details. This is well represented by the fact that
we could hardly point out parallel anatomical variants in the two sexes.
The dimensional structure of female sample, by way of illustration, is so
indefinite that it does not have significant dsc function (Table 5). As a
consequence, it is the survival of Atlantic populations rather, which has
already been assumed, that is worth emphasising [cf. 24].

Nevertheless, in the final part of our paper we make an attempt to
introduce a possible reconstruction of the population system of each
culture according to the classification results gained by the dsc analy-
sis of the total sample (Tables 8 and 9).

Table 8
Average classification results — Males
Actual No. of Predicted Group Membership (%)
Group Cases 1 2 3 4 5
1 K-S 11 54.5
2 ALP 13 21.4 46.2
3TLP 5 24.6 39 60.0
4 Tisza 11 4.6 39 4.6 63.6
5 Lengyel 20 7.1 16.6 5.0 19.1 55.0
Percent of “grouped” cases correctly classified: 55.00%
Table 9

Average classification results — Females

Actual No. of Predicted Group Membership (%)
Group Cases 1 2 4 5
1K-S 12 50.0

2 ALP 7 8.4 85.7

4 Tisza 13 24.1 11.0 61.5

5 Lengyel 17 7.1 17.7 12.7 41.2

At first sight (i), it is striking that an unambiguous connection between
ALP and Lengyel cultures presents itself in both sexes. (As it has al-
ready been set forth, new cranial variants can be pointed out in these two
cultures.) We are inclined to consider this interrelation as a representa-
tion of the autochthony of population in the Middle Danube Basin.

Secondly (ii), we have reasonable ground to presume that a con-
siderable part of Koros population which developed under southern
civilisation influences, infiltrated into ALP population which was
more autochthonous than the former one was.

Thirdly (iii), we must call the attention for the grounded conjecture
that the population of the two cultures (Ko6ros and Tisza) which devel-
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oped under southern impulses may have imported gene pools of simi-
lar character into the Carpathian Basin.

Fourthly (iv), we assume that in the course of the development of
populations which are supposed to have been autochthonous, exterior
influences may have been of minor importance. This assumption is
also reinforced by the consequences of our first observation (i). In our
opinion, in the course Neolithic, the former genetic and anatomical
differences between the populations of the eastern and western regions
of Middle Danube Basin may have become integrated by the age of
Late Lengyel and Tisza cultures. This elimination process was broken
by the so called Aeneolithic transformation [cf. 6, 28].

DISCUSSION

To sum up, we may establish that there is two circumstances deter-
mining the development of populations in the Middle Danube Basin
during Neolithic. One is the autochtony, the other is the infiltration of
southern (Balkan) influences. We are inclined to assume the survival
of the basic population to have been the determinative factor with
which the southern genetic impulses may have become integrated. The
interconnection system of regional, cultural and chronological differ-
ences of cranial samples refers to an elimination of former differences
which took place in the course of Neolithic.

Table 10
Basic data and cluster membership of finds — Males
Case |Culture| Code Measurements’ Martin nos. Cluster
Number 1 8 9 20 | 45 )1 48 151152|54] 66
1 K-S iCsorOl 187138} 98 C
T7K-S iEndrod (1731135 94 113 74 140133 G
3 K-S HmvBod 178 145 99 T C
4 K-S HKV3/3 11901423 96 i 115 81 :413139:26 E
_____ 5 K-S iHKV3/5 1195146104 ; 126 : B
6 KS HKV38 174 134 98 739 32 34 102 T F
7 K-S iHKV78 143 98 i i99i ¢
8 K-S (HKVV/Li1811143% 97 117 C
9 IK.S HKVA/I: 184139 90 3830 93: E
_____ 10 iK-S iHKVS/1 18711291 96 ;116 53139134125 H
1175K-S  iVaskut 180 142 95 119 128 62 37 25 89 E
12 iALP  :MezoLl 185 97 111 65 " 105 ¢
13 GALP iMezoL3 i 187 141 100 113 132 68 o i C
14 IALP iMezoLS : 180 144i100 119 144 72 T st E
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Continue

Case |Culture| Code Measurements’ Martin nos. Cluster
Number 1 [ 8] 9 J20]45[48][51]52]54] 66

15 :ALP  Mez-Cs : 186 139 110 96

16 G:ALP  TiszS9 185142102 118 95

17 iALP  Vadnal 202 130 i27 100

18 iALP Fv-VIA i185i144i 98 117135 74

19 iALP  Fv-VIB {177 i 147 i 107 114: 141 77 107

20 ALP  Zarank : 181138 115 70 i44 13226

21 iALP  CsU6 188 i 147 i 93 126

22 ALP  CsUI88 i 194:i140f 99 118 :i132: 70 105

23 :ALP  CsB6 188 : 148 : 97 129 :129: 71

24 :ALP  KorKel i190:143:104 126

25 :TLP  BiGl.1 182 i 142§ 97 121 63 :37:35:25 104

26 :TLP  BiG2 140: 92 115 29

27 iTLP  BiG4 188 :123: 95 124
28 :TLP  BiG5 181:137: 96 116

29 iTLP BiG7 205 : 117 122

30 :Tisza BekP42 : 194 :146: 107 66 :28 108
31 :iTisza HmGCS8 : 201 : 131 : 98

32 iTisza HmGCI8: 205 : 125 i 93 41 25

33 :Tisza HmGC20 i 102 67 :42:31:26

34 iTisza Megyl3 149 : 103 132 : 75 i38i31:i27 111
35 iTisza  Osze 192i127 ¢ 93

36 :Tisza  SzeT67 : 188 : 132 122 65 1403129 107
37 iTisza  SzeT69 i 186: 136100 120 127 95
38 :Tisza  Vesz2 182:135:100 114 62 :38:33 100

39 iTisza _ Vesz] 188:134: 97 114 :128: 71 i38i36:i30 104
40 iTisza VeszI3 i194:i135: 96 119:129:72 i37:31:24 105
41 iLengyel Lel 187 : 139 : 95
42 iLengyel Le3 186 i 128 i 99
43  iLengyel Le2000 :174: 131 97 114:125: 67 i36:28i23
44 :Lengyel Pan5 192:122: 95 122 &
45  iLengyel Pari6a 195:130: 97 121 ;128 68 :i37:i27:i24

[ssBiesHi="hieck s Hwliwiie vhieciia He ok i@ Ho Mo ReohieRie skl kb e kb o 2 o He ol o HoH -k SHoth s He Hotr o Hes!

46 ilengyel Vills_ 203 90 28 86
47 ilengyel VillD 11931145} 82 121 70 i40i28¢ 9l
48 Lengyel Villl3 1192 141: 96 120131} 71 (42:31i26 94
_____ 49 iLengyel Villl7 89 35130125
50 iLengyel Vill2a {193 158 107 123 70142133130 101
51 ilengyel Zen57 180134} 95 114133} 73 144133126: 97
52 ilengyel Zen99 {1813 151: 90 116 68:39i33:24198 E
.53 ilengyel Zenl02 :194:137: 99 125:145:62:42i35: 98 A
54 iLengyel Zenl20 (1831133 89 120 92 41i34.24 E
_____ 55 iLengyel Zenl25 138197 121 94 34i29 93 A
56 iLengyel Zen238 ;195 146 103 118 ;14370 :45:33:28 109 B
57 iLengyel Zen272 $190:135: 93 125! 96 ! 68 i40i34: 103 A
58 iLengyel Zen314 : 188} 146 ' 131 68:39i34: 108 B
59 iLengyel Zen338 : 188 i 137: 126 61 i41i30:27 A
60 iLengyel Zen355 {183 11471100 117 27 90 E
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Table 11
Basic data and cluster membership of finds — Females

Case |Culture| Code Measurements’ Martin nos. Cluster

Num- 1 8 9 20 | 45 48 [S51]52]54] 66

ber
1 |K-S DeszS 177 | 132| 88 f108 ]| 120 66 |37]34]|24| 97 E
2 |K-S Desz6 177 ] 138 96 {109 | 128 | 70 |39]29]25] 100 F
3 |K-S HKV3/8 | 174 {134 98 69 102 F
4 |K-S HKVI113 | 179{142] 94 ] 110 70 139]29]25] 101 F
5 |K-S HKV3/3 1 178 [ 136} 91| 113 F
6 |K-S HKV5/2 141 | 98 39132126] 92 F
7 |K-S Szarvl 1831122 ]| 98 27 F
8 |K-S Szarvs 1851451 921113 F
9 |K-S Szoln3 182 93 1181 64 92 F
10 |K-S Szoln6 185|142 951120 130| 64 |34]31 97 F
11 |K-S Lanycs 169 | 135 106 | 122 | 62 34131 94 C
12 |K-S Szajol 197 1144 90| 113 D
13 |ALP |BekDel | 176 134] 86117 86 F
14 |ALP MezolL4 | 191 (1411 951120 66 91 F
15 |ALP TiszS5 1831421 98 | 120 | 141 F

16 |ALP  |TlokHa 1841135} 901|110 38132122 F
17 |ALP MiskBu 171011311 97 | 111|124 61 |42|31(22]| 96 A
18 |ALP |MiskHi 177 { 1361103 | 92 99 F
19 JALP |CsU252 | 190 [ 139) 92| 119]|124| 67 F
20 |Tisza |BekP43 184|134 94| 116 F
21 |Tisza |BekP68 |174]134) 86| 116|112 41132 99 E

22 Tisza |HmGC4 | 182 134] 92| 117|113 3513025 F
23 |Tisza |HmGCS5 | 173|134 92| 107 68 139134123{ 96 E
24 |Tisza |HmGC9 | 187 | 134 119 F

25 |Tisza [HmGC10] 172|133 | 92 ) 114 [ 118] 62 [35]31]26] 90| C
26 |Tisza |HmGC24] 180|132 90| 108 59 [36[30]261 91 C
27 |Tisza |HKK2 194 | 148 87| 129|114 | 71 32 93 D
28 |Tisza |MeSzBe 97 | 120 61 137128 F
29 |[Tisza |Oszel 178 [ 126} 92 E
30 |Tisza |Veszl 181 1134} 96 {118 1119 71 31126 96 F
31 |Tisza [Vesz4 1831128 | 90| 108 65 |41]3a27 E
32 |Tisza |Vesz6 180 {136 | 96| 117 25 F
33 |Lengyel|Paril 1771132 95116 1 125} 65 |37{31|22 C
34 |Lengyel|Pari8 17311281 90| 108|115} 65 |36]|28121 C
35 |Lengyel|Villl0 190 91 ] 109 66 [39]31]2 87 F
36 |Lengyel|Vill2] 176 | 110 94 ] 112 39133 A
37 |Lengyel|Zen7 18011171 88118 3513221 C
38 |Lengyel|Zen021 177 1 127 99 39133125 E
39 |Lengyel|Zen34 | 176 95| 110 69 {a1]34 E
40 |Lengyel|Zend3 1881122 | 971129 39 E
41 |Lengyel|Zen57 174 | 134 112 57 13632 C
42 |Lengyel|Zen88a | 1791146 95]114 64 37133 F
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Continue

Case |Culture| Code Measurements’ Martin nos. Cluster
Num- 1 8 9 | 20 | 45 | 48 |51(52]|54| 66

ber

43 |Lengyel|{Zen88b | 189 ] 139 | 93 | 120 42134126 B
44 |Lengyel[Zen90 1751135 | 93] 196 B
.45 |Lengyel|Zen281 170 1 132 | 90 ] 106 67 |40]37 E
46 fLengyel|Zen286 168|131 | 95|113 1124 60 ]39]30]22 A
47 |Lengyel|Zen337 | 1861135 91 | 125 70 139132]29 B
48 |LengyellZend452 1174 |125) 841110 56 138)30]25 C
49 |Lengyel|Zen741 1821128 ] 98| 114 69 |38]31]25 F
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ABSTRACT

The present work gives a population-genetic and craniological charac-
terisation of the Estonian populations. The genetic data is based on
8 polymorphic systems on 39 Estonian territorial locations, the cra-
niometric data on Estonian Medieval and Neolithic skulls. For com-
parison cranial samples from neighbouring territories from the Meso-
lithic to Medieval times were used. Genetic distances and cluster
analysis methods were used. The study shows genetic heterogeneity of
Estonians, with the greatest genetic differences in the West-East di-
rection. The islands, West and North-West Estonia differ from the
other regions, particularly from the eastern regions (East, South-East,
also South-West and Central Estonia) which form a compact cluster.
Estonians reveal closest similarities to the nearest neighbouring peo-
ples, regardless of their language group. The mean gene frequencies
of the Estonians are comparable to those typical of the populations of
North-Eastern Europe, but the gene frequencies are characterised by
the tendencies in two opposite (western and eastern) directions as in
the other Finno-Ugric populations and the other anthropological traits.
The dual branching of genetic data corresponds well with cranial data
and the distribution of West and East-Baltic anthropological types in
Estonia. Cranial types of Medieval Estonia were common to a wide
territory and similar cranial forms can be traced back to the local
Bronze Age and Neolithic.

Key words: population genetic features, structure, cranial types, Esto-
nians.

INTRODUCTION

- Aul in his profound monograph “AnTtpornionorus actonues” [1], on the
sasis of measuring data of over 15,000 Estonian young men in the 1930s,
presents numerous somatological traits and their variation of Estonians —
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body build, constitution, regional distribution etc., but also the racial com-
position of Estonians. As early as in 1936 J. Aul [2] proved, that in Estonia
one can consider two main anthropological types — the West-Baltic and
the East-Baltic. Both types are purely Europoid, characterised by light eyes
and fair hair. The West Baltic type has very high stature; it is compara-
tively dolichocephalic, with a narrower and higher face. The East Baltic
type is somewhat shorter in stature, more brachycephalic, with a compara-
tively wider and lower face. Both types are spread all over Estonia, but the
West Baltic type is spread mostly in West Estonia, the East Baltic type —
on the one hand East Estonia and on the other hand in South-West Esto-
nia. Their distribution territories are not isolated from one another, but are
connected with large overlapping areas.

J. Aul points out the originality of the Estonians, comparing the
West Baltic type with the Scandinavian type of the Atlanto-Baltic race
and the Estonian East Baltic type with the more eastern variant. Ac-
cording to J. Aul [1] the greatest differences between the Scandina-
vian and Estonian anthropological types can be found in head shape.
The cephalic index of the Scandinavian type is smaller, breadth meas-
urements of the head and the face are also smaller than those of West
Estonians, whose face is also a little lower. The Estonian East Baltic
type is characterised by higher stature than its more eastern form. The
East Baltic type in south-east Estonia differs somewhat from the
northern variant in Estonia [1]. In his work J. Aul indicates the enor-
mous distribution area of the East Baltic type in the northern, the
southern and, particularly, in the eastern direction.

In his paleoanthropological studies on the basis of Stone Age Sope
and Ardu skeletons J. Aul asserted that the Stone Age fore-runners of
the Estonians were not anthropologically homogeneous [3]. Accord-
ing to his standpoint, at earlier times the East and West Baltic types
did not occur in their pure forms either, and already at that time the
territorial transition between these two types was rather smooth as it is
nowadays. He also opined that at that time these types were not yet
genetically differentiated to such a degree as at modern times.

The other, more recent anthropological studies are in good ac-
cordance with J. Aul’s studies about anthropological heterogeneity of
Estonians [4, 5, etc.].

In the present survey [ have made an attempt to give a short survey
of Estonian population genetics and the general anthropological posi-
tion of Estonians in Europe using genetic as well as craniological data.
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MATERIAL AND METHODS

The genetic data is based on seven blood group systems (A;A;BO,
Duffy, Kell, Lewis, MN, P, Rhesus) and the trait of phenylthiocar-
bamide (PTC) tasting (altogether 24 alleles) on 39 Estonian territorial
locations. The individuals examined were indigeneous Estonians; i.e.,
their great-grandparents on both sides had been born in the same locality
[6]. The local samples were joined into seven regional groups more or
less according to the main dialectal territories [7]. The comparison of the
Estonians with other Finno-Ugric and neighbouring populations is based
on six blood group systems (A;A;BO, Rhesus, MN, P, Duffy, Kell, a
total of 19 alleles). To compare the Estonians with some Finno-Ugric,
some neighbouring and some more western populations (Finns, Finnish
Swedes, Swedes, Russians, Hungarians, Germans and Poles) five poly-
morphic systems were used (A;A,BO, Rhesus, MNSs, Haptoglobin,
Transferrin, 23 alleles in total). Data for interpopulational comparisons
were taken from literature: for Finns and Finnish Swedes (8); for Kare-
lians (9); for Komis (10); for Latvians [11, 12, 6]; for Lithuanians [13];
for Maris [14]; for Russians [15]; for Vologda Russians [16]; for Ger-
mans, Hungarians, Poles and Swedes [17].

The craniometric data is based on Estonian Medieval and Neolithic
skulls. Data for comparison were taken from literature (see Table 4).
The following craniometrical traits were used (according to Martin’s
enumeration): cranial length (1), cranial breadth (8), minimal frontal
breadth (9), cranial height (17), bizygomatical breadth (45), upper
facial height (48), orbital breadth (51), orbital height (52), nasal
breadth (54), nasal height (55). For comparison, cluster analysis has
been used (average Euclidean distances using 10 craniometric traits).

The degree of genetic diversity of the groups is determined by the
method of genetic distances [30]. The grouping of populations on the
basis of these distances has been made using the cluster analysis
method of means.

RESULTS

The genetic systems studied and the gene frequencies for the Estonian
mean (with min. and max.) and for the four most different regions are
given in Table 1. Relatively great differences can be observed in the
frequency of alleles (in their variation range) and also between their
regional groupings. In spite of heterogeneity in the distribution of dif-

14*
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ferent gene frequencies, the east-west direction of population genetic
features can be easily noticed [6]. In earlier studies it was shown that
the biggest differences in Estonia can be found between the popula-
tions of the Western and the Eastern regions: the genetic distance be-
tween these populations is about 3.5 times bigger than that between
the Northern and the Southern ones [6, 31].

Table 1

Gene frequencies of the polymorphic systems used in all investigated Estoni-

ans and in the four most different regions

System Estonia, West West North- South-
and Mean (min-max) Islands | Estonia | East East
alleles Estonia Estonia
ABO:

A 0.2009 (0.1289-0.2489) 02126 |0.1851 0.2008 0.2072

Az 0.0391 (0.0194-0.0824) 0.0433 |0.0317 ]0.0489 0.0382

B 0.1606 (0.0950-0.2038) 0.1443 10.1737 10.1267 0.1829

0 0.5993 (0.5164-0.6983) 0.5998 [0.6096 ]0.6235 0.5716
n 2722 650 456 330 573
Duffy:

Py* 0.3562 (0.2291-0.4426) 0.3591 0.2811 0.2924 0.3730
n 1544 224 183 153 486
Kell:

K 0.0483 (0.0208-0.0885) 0.0330 {0.0447 |0.0510 0.0548
n 1614 324 183 151 462
Lewis:

le 0.4445 (0.3368-0.6268) 0.4431 0.5184 ]0.3368 0.4610
n 1711 327 186 97 454
MN:

M 0.6174 (0.5303-0.7357) 0.6166 10.5791 0.6445 0.6231
n 5249 639 613 550 1214
F:

P 0.3907 (0.2893-0.5286) 0.3970 04532 ]0.3369 0.3896
n 1969 327 258 206 590
Rhesus:

cDe (Ro) 0.0389 (0.0000-0.0975) 0.0416 10.0198 ]0.0356 0.0248

Cde (R1) 0.3902 (0.2953-0.4897) 0.3960 0.4243 0.3479 0.4047

C¥De(R*) [0.0280 (0.0100-0.0545) 0.0227 10.0253 ]0.0335 0.0332

cDE (R3) 0.1529 (0.0751-0.2176) 0.0869 10.1292 10.1803 0.1740

CDE (R,) ]0.0208 (0.0000-0.0925) 0.0206 10.0046 |0.0470 0.0253

cde (r) 0.3287 (0.2423-0.4072) 0.3805 ]10.3350 [0.3249 0.3177

Cde (') 0.0271 (0.0000-0.0790) 0.0243 0.0497 0.0309 0.0127

cdE (") 0.0134 (0.0000-0.0540) 0.0274 10.0121 0.0000 0.0077
n 2039 330 257 209 558
PTC-tasting:

t 0.5007 (0.3475-0.6358) 0.6003 10.4976 |0.4900 0.4740
n 2796 332 571 366 685
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The results of grouping of regional populations on the basis of ge-
netic distances are shown in Fig. 1. The Central, South-Western, East-
ern, and South-Eastern regions are very close. The North-East, the
Western Islands, and West Estonia are standing separately. The ge-
netic differences between these regions are statistically significant.

]

North-  West West Central South- East South-
East Islands West East

Figure 1. Clustrogram of grouping of Estonian main regional populations.

The genetic distances of the whole Estonian population from some
neighbouring and Finno-Ugric populations (Table 2) suggest that the
Estonians (on the basis of the used genetic markers) are most closely
related to the Russians and the Latvians, also to the Vepsians and the
Karelians, followed by the Finns.

Table 2

Genetic distances by Cavalli-Sforza & Edwards (1967)
between Estonians and some neighbouring and other Finno-Ugric peoples

Vepsians|Kare- |Komis |Maris {Finns |Finnish |Lat- Lithu- [Russians
lians Swedes {vians |anians

Estonians ]0.0069 |0.0074|0.0167[0.0189]0.0108 {0.0115 10.0064 |0.0114 |0.0065

Vepsians 0.002910.0168]0.0128]0.0089 [0.0075 |0.0085 |0.0072 }0.0066
Karelians 0.0120]0.0104]0.0096 10.0095 10.0073 }0.0094 }0.0059
Komis 0.0082]0.0106 |0.0103 §0.0120 j0.0133 }0.0081
Maris 0.0080 j0.0100 |0.0079 10.0085 {0.0058
Finns 0.0017 10.0041 10.0055 }0.0043
Finnish 0.0063 10.0042 [0. 0051
Swedes

Latvians 0.0045 10.0032

Lithuanians 0.0033




110 Genetic and Craniological characterisation of Estonians

To compare the Estonians with some other Finno-Ugric, neigh-
bouring and some more western populations, five polymorphic sys-
tems were used (A;A,BO, Rhesus, MNSs, Haptoglobin, Transferrin;
23 alleles in total). Unfortunately in this case the Baltic language
group was left out. According to this comparison (Table 3) the small-
est genetic distance is between the Estonians and the Russians, fol-
lowed by the Poles, the Germans, the Hungarians, the Finns and the
Vologda Russians.

Table 3

Genetic distances by Cavally-Sforza & Edwards (1967) between Estonians
and some neighbouring and other peoples

Finns | Swedes | Russians | Poles Germans | Hunga- | Vologda

rians Russians
Estonians 0.0095 {0.0082 |0.0038 0.0057 |0.0057 0.0064 0.0097
Finns 0.0056 |0.0078 0.0055 |0.0082 0.0072 0.0045
Swedes 0.0051 0.0042 [0.0012 0.0025 0.0068
Russians 0.0045 |0.0043 0.0030 0.0079
Poles 0.0038 0.0027 0.0040
Germans 0.0035 0.0078
Hungarians 0.0066

To understand the population-genetic characterisation and structure
of Estonians comparative studies of Estonian Medieval and Neolithic
cranial samples were carried through on the basis of cluster analysis. It
was shown that the Estonian cranial samples could be assembled into
two main clusters [19]. One cluster includes the mesomorphic, mesocran
samples. That cluster embraces a large part of East-Estonian cranial
samples. The other cluster combines the cranial samples of a different
type, with a massive, very long and high dolichocran with high face
skulls. The cranial samples of 12th—13th centuries (the complex group
of the pit graves skulls, Pada from North Estonia, Karja from Saaremaa
Island) and also the cranial sample of the Neolithic inhabitants of the
Boat Axe Culture in Estonia belong to this cluster.

Close anthropological similarity of Estonian cranial samples with
Latvian cranial samples and East-Estonian cranial samples with those
from the north-western districts of Russia, also from Volga-Kama dis-
tricts, as well as with the cranial samples from Finland and Karelia have
been pointed out earlier on the basis of Penrose’s distance method and
factor and cluster analysis [20, 19, 32]. Most of these samples belong to
the mesocran anthropological type with some local variations, and all
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Table 4
The list of cranial samples used
No Territory, cemetery, n Dating References
ethnicity max/min
1. |West-Estonia (Karja, Ka- 46/42 | 1100-1500 |Mark, 1965; (18)
berla, complex group of Heapost, 1995 (19)
pit graves, Pada)
2. |East-Estonia (Siksali, Ote-{ 70/50 | 1100-1500 |Mark, 1956; (4)
pad, Makita, Jéuga) Heapost, 1993 (20)
3. |Chudes (Novgorod) 127/88 | 1100-1400 |Ctljd, 1952 (21)
4. |Slovenes (Novgorod) 126/60 | 11001400 |Ctljd, 1952 (21)
5. |Finno-Ugrians (Polom, 40/31 300-900 [Fktrcttdf, 1973 (22)
Demenkovo, Mydlan-
Shai)
6 |Zemgallians (Cukani- 15/7 900-1400 |Ltybcjdf 1977> (23)
Drengeri, Annas- 1990 (24)
Bundzene)
7. |Latgallians (Nuksi, Krista-}  14/5 900-1200 |Ltybcjdf, 1975 (25)
peni Cibla, Zilupe, Ogle-
nieki, Dignajas-Strutmali)
8. |Livonians (Daugava, 13/8 900-1200 {Ltybcjdf, 1975 (25)
Gauja)
9. {Selonians (Lejasdopeles) 715 1200-1300 |Ltybcjdf, 1975 (25)
10. {Rumxsiskes (Lithuania) 28/20 | 1300-1600 |Cesnys & Balciuniene, 1988 (26)
I1. |SW Sweden (Gudhem, 14/12 | 1200-1300 |Rosing & Schwidetzky, 1981 (27)
Vistergotland, Varnhem,
Kongahilla, Bohuslin)
12. [SE Sweden (Lund, Visby) | 14/13 | 900-1200 [Résing & Schwidetzky, 1981 (27)
13. |Jena 35/11 | 1200-1300 [Rosing & Schwidetzky, 1981 (27)
14. {Kiel 38/21 1350-1571 |R&sing & Schwidetzky, 1981 (27)
15. |Schleswig 40/11 1239-1575 |Rasing & Schwidetzky, 1981 (27)
16. |Hungary 719/465 | 900-1400 |Rosing & Schwidetzky, 1981 (27)
17. [Poland 562/303 | 800-1700 |Rosing & Schwidetzky, 1981 (27)
18. |Jaunpiebalga (Latvia) 11/10 | 1200-1500 [Ltybcjdf, 1977 (23)
19. |Boat Axe Culture 5/3 2700-2000 |Mark, 1956 (4)
(Estonia) B.C
20. |Kivutkalns (Latvia) 46/41 | 1300-1100 [Ltybcjdf, 1975 (25)
B.C
21. |Zvejnieki (Latvia) 12/10 | 5000-4000 {Ltybcjdf>1975 (25)
B.C
22. |Zvejniek: (Latvia) 15/11 } 4000-3000 [Ltvbcjdf> 1975 (25)
B.C.
23. |Zvejnieki (Latvia) 38/27 | 3000-2000 |Ltybcjdf, 1975 (25)
B C.
24. |Norway (Asum) 35 1100-1200 [Kalling, 1995 (28)
25. {Denmark 15/13 500-700 |Rosing & Schwidetzky, 1977 (29)

the cranial samples, used in comparison, form completely mixed clusters
with Estonian and other Finno-Ugric samples. The anthropological type



112 Genetic and Craniological characterisation of Estonians

represented by East-Estonian Medieval cranial samples was spread in
one or another variant on a large area of East-European forest belt. Evi-
dently these population groups have been closely related. It is interesting
to note that the Finno-Ugrians of the Volga district had pure Europoid
characters before any possible Slavic influence could have occurred.

In this report the Estonian morphologically close cranial samples
were summed up into two bigger ones (according to the main clusters in
cluster analysis). These two types of bigger samples were compared to
some samples from the neighbouring territories (Latvia, Lithuania,
North-West Russia and Volga-Kama district, Hungary, Poland, Ger-
many, Denmark, Norway, Sweden) mainly from the second half of the I
and the first half of the Tl Millennium, to Kivutkalns Bronze Age sam-
ple, Boat Axe culture sample of Stone Age of Estonia and to the Meso-
lithic to late Neolithic cranial samples from Zvejnieki (Tables 5 and 6).

Table 5

Mean cranial measurements of the samples used in comparison

Martin’s 1 8 9 17 45 48 51 52 54 55
No

Samples

3 184.1 [ 1429 | 994 11367 |136.0 | 68.7 | 43.2 | 31.2 | 252 | 498

2 185.9 [ 142.0 | 99.0 | 136.4 (1348 | 70.0 | 424 | 317 25.1 504

4 1839 {1419 976 | 1365|1325 | 68.7 | 433 | 315 249 | 495

10 184.1 | 1441 | 963 | 1348|1333 | 684 | 41.2 | 314 | 246 | 500

16 183.2 11417 9751346 | 1323 ] 702 | 403 | 326 | 250 { 512

5 186.3 | 141.4 | 969 [ 1353 (133.7 | 70.7 | 425 | 324 | 264 | 515

17 1856 [140.5 | 97.0 1364 [131.7 | 69.2 | 413 | 324 | 249 | 507

9 187.6 | 1403 | 976 | 1372|1322 | 678 | 422 | 324 | 258 | 506

8 184.7 | 1375 957 |1333 1298 | 71.0 | 428 | 339 | 245 | 513

14 1886 {1420 | 96.8 1309 (1326 699 | 41.8 | 33.3 247 | 500

13 186.51143.0f 97.7 | 131.8 [131.0| 71.8 | 41.8 | 339 | 238 | 519

12 188.7 {1414 966 11324 (1304 | 696 | 407 | 340 | 239 | S30

15 189.1 | 1419 | 97.1 {1296 | 1288 | 72.8 | 42.1 335 24.2 | 52.7

24 1904 | 1405 | 92.2 11357 | 1332 693 | 432 | 337 243 | 507

20 192.0 11369 ] 964 1141.0 (1293 | 725 | 433 | 346 | 23.8 | 53.1

1 1914 {1372 97.3 1399|1336 ] 73.1 | 429 | 32.1 24.1 51.9

6 195.7 11383 ] 99.1 | 136.6 | 1309 | 72.1 | 43.1 336 | 253 | 515

7 193.2 | 141.2] 99.3 11394 {1356 727 | 446 | 334 | 259 | 520

19 1954 1137.24 9751407 {1365 746 | 445 | 326 | 27.0 | 538

11 192.3 1438 [101.4 | 1383 |1355}f 719 { 409 | 333 250 | 559

25 185.7 } 142.0 } 100.1 [ 141.4 [1355] 705 | 41.8 | 31.1 250 | 533

23 188.1 {1420 993 |1393 11399 | 695 | 442 | 324 | 254 | 51.8

18 185.1 | 1389 | 99.3 |136.0 | 1369 | 693 | 440 { 329 | 252 | 522

21 187.6 {1365 96.8 | 140.2 | 1369 | 704 | 43.6 | 32.3 248 | 518

22 190.4 | 138.1 | 99311447 1139.1 | 713 | 447 | 339 | 250 | 536
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These samples were compared with the help of cluster analysis on the
basis of 10 cranial traits.

Table 6

Mean cranial measurements of the samples on the dendrogram
by clusters (or cluster parts)
Martin’s 1 8 9 17 45 48 51 52 54 55
No Samples

3,2,4,10, |185.1 |141.8 |97.7 |136.0 |133.3 |69.2 420 |[31.9 (252 |505
16,5,17,9

8 184.7 |137.5 |95.7 |133.3 {129.8 |71.0 [42.8 |339 {245 |51.3
14,13 188.2 [142.1 |97.0 {131.2 {130.7 |71.0 |41.6 |33.7 |24.1 |519
12,15

24 190.4 [140.5 |92.2 |135.7 |133.2 |69.3 [43.2 |33.7 (243 |50.7

20, 1,6 1935 [138.2 |97.9 |139.5 |133.2 |73.0 |43.7 |33.3 |25.2 |525
7,19

11 192.3 [143.8 |101.4 [138.3 |1355 |71.9 |409 |33.3 250 |[55.9
25,23, 187.4 11395 [99.0 |140.3 [137.7 {70.2 |43.7 |32.5 |25.1 |[525
18,21,22

On Fig. 2 one can see that the samples compared have been assem-
bled mainly into two clusters — the mesocran, mesomorphic cranial
samples from East-Estonia, North-West Russia (Novgorod district),
Volga-Kama district (Finno-Ugrians), Hungary. Poland. also the Selo-
nians from Latvia and the Lithuanian sample belong to one compara-
tively compact cluster (No. of samples 3-9 on Fig. 2). The mesocran
samples subcluster characterised mainly by lower cranial height con-
sists of the German samples and the South-East Swedish sample (No.
14-15). The Livonian sample (No. 8) characterised by a narrow head
and face and low cranial height is linked to the German subcluster.
The Norwegian sample stands apart, being linked to the cluster of
mesocran cranial samples (No. 24). The other main cluster (No. of
samples 20-22 on Fig. 2) is composed of dolichocran samples (No.
20-19) — the West-Estonian sample, closely by Bronze Age Kivut-
kalns sample, Latvian samples (Zemgallians and Latgallians) and the
Neolithic Boat Axe Culture sample from Estonia from one side. The
South-West Swedish sample joins that cluster. The dolichocran Zve-
Jnieki samples, and also the Zvejnieki Late Neolithic sample, the
Danish and Jaunpiebalga sample from Latvia (No 25-22), join the
dolichocran samples cluster from the other side.
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DISTANCE METRIC IS EUCLIDEAN DISTANCE
AVERAGE LINKAGE METHOD

Chudes (Novg.)
Estonians (East)
Slovenes (Novg.)
Rumxsiskes (Lith.)
Hungarians
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Kiel

Jena

SE Sweden
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Norwegian
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Boat Axc Cult. (Est.) 19

SW Swecden
Danish

Zvejnicki (L.N.)
Jaunpicbalga (Lat.)
Zvcjnicki (M.)
Zvcjnicki (E. N.)

Figure 2. Clustrogram of grouping of the cranial samples.
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DISCUSSION

According to genetic data, relatively great differences exist between
the local population samples in Estonia. In spite of heterogeneity, the
differences in gene frequencies between the regions are observable.
The differences between West and East Estonia are more impressive
than those between the South and the North. The West Islands and
West Estonian groups differ considerably from the others, particularly
from the eastern regions. The samples of Islands and West Estonia
show heterogeneity, as was the case with other anthropological char-
acteristics [1, 5]. The Eastern and South-Eastern regions are ge-
netically close to each other, South-West and Central Estonia are
similar to them, while the North-Eastern region differs from these.

The mean gene frequencies of the Estonians are comparable to
those typical of the populations in North-East Europe, but the gene
frequencies are characterised by tendencies in two opposite directions
(like in other Finno-Ugric populations): western (a higher frequency
of K, Lu , MS, S, le, lower Fy“, Cde) and eastern (with higher B,
CDE, Hypolactasia, with lower A,, P, cde, t, Le (a+) phenotype) [6,
31]. The combination of some “western” or even ‘“‘ultra-western” and
“eastern” traits of dental system in Estonians and in other Finno-Ugric
populations, in the Baltic region as well as in the Volga and Ural re-
gions has also been ascertained [33, 34, 35].

Genetic data show great similarities of Estonians with their neigh-
bouring peoples regardless of their language group. Differences between
the separate regions of Estonia are often greater than that of the Estoni-
ans’ mean compared to neighbouring peoples. More precise results can
be obtained comparing Estonians’ data from different parts of the coun-
try with other peoples. So the South-Eastern and Eastern Estonians stand
genetically closest to Latvians; Moscow Russians stand genetically
closer to West Estonians; the Swedes from Uppland — to West Estoni-
ans, their differences are greater in comparison with North and South-
East Estonia; western Finns stand genetically somewhat closer to Estoni-
ans than eastern Finns. The first are particularly close to West and
North-East Estonians, etc. [6].

The dual branching of genetic data corresponds well with cranial,
odontological and other anthropological data and the distribution of
the two main anthropological types (West- and East-Baltic types) in
Estonia. Cranial types in Medieval Estonia were common to a wide
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territory and similar cranial forms can be traced back to the local
Bronze Age and Neolithic.
Some conclusions.

1.

2.

Both genetic and craniological material show genetic heterogeneity
of Estonians.

The closest genetic similarities of Estonians with the neighbouring
populations are not related to their language groups.

The mean gene frequencies of Estonians are comparable to those
typical of the populations in North- and East-Europe, but the gene
frequencies are characterised by the tendencies in two opposite
(western and eastern) directions as in other Finno-Ugric populations.
The craniological types spread in Estonia were common over a
wide territory both in eastern and western districts.

Forms similar to the cranial samples of Medieval Times can be
traced back to the local Bronze Age and the Neolithic.

The heterogeneity and the antagonistic traits in Estonians seem to
be a trace of the original genetic structure of a Finno-Ugric ances-
tor population, which was neither Mongoloid nor Caucasoid.
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DERMATOGLYPHIC DIVERSITY
OF THE FINNO-UGRIANS

H. L. Heet, N. A. Dolinova
Institute of Ethnology and Anthropology
Russian Academy of Sciences, Moscow, Russia

ABSTRACT

We studied finger and palm key features in 165 Finno-Ugrian local
groups (111 male and 54 female) totalling 17297 persons. Two inde-
pendent methods of multivariate analysis were used — intergroup
scale and PC’s. The diversity was investigated at two taxonomic le-
vels, i.e. populations and ethnic groups. The results confirmed the ra-
cial heterogeneity of the Finno-Ugrians who contain Europoid and
Mongoloid components and besides reveal a lot of intermediate forms.
The Europoid component prevails in a major part of samples which
are differentiated in accordance with the share of Northern or South-
ern Europoid components. The Mongoloid component is of West-
Siberian origin. In general dermatoglyphic divergence of the Finno-
Ugrians is highly connected with the race-somatological divergence.
There is no correspondance between the dermatoglyphic and linguistic
divergence.

Key words: dermatoglyphics, Finno-Ugrians, populations, peoples,
multivariate analysis.

INTRODUCTION

Finno-Ugrians are one of the well-studied language groups in respect
for dermatoglyphics. The generalized papers were published by
H. L. Heet [1] and R. L. Jantz, H. Brehme & Eriksson [2]. At present
we have a lot of new materials. It enables us to reexamine relation-
ships among the Finno-Ugrians using all the available data.

MATERIAL AND METHODS

Data on 165 local groups were used (111 male and 54 female ones),
which belong to 12 ethnic groups (Tab. 1). The total sample size is
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over 17000 persons (11907 males and 5390 females). Finger and palm
prints were processed by the authors (with the exception of 37 groups)
according to the standard methods of Cummins/Midlo, the axial pal-
mar triradii were determined on the basis of A. Sharma’s scheme [3].
Multivariate analysis was done twice, using two independent ways:
1) intergroup scale method, i.e.the method of G. Debetz and J. Hier-
naux, which was introduced into dermatoglyphics by Heet [4]; 2) prin-
cipal components. The first method includes three stages: 1) typologi-
cal assesment of traits combination with the use of polygons;
2) estimation of racial complex (Europoid-Mongoloid, or EMC, for-
mer MC); 3) computation of dermatoglyphic distance, DD, as a total
measure of the between-groups divergence. Male and female groups
were analysed separately. Five key traits were examined: finger pat-
tern intensity index (PII), main line index (MLI), proximal axial pal-
mar triradius (t), percentage of the true hypothenar patterns (Hy) and
the total frequency of accessory interdigital triradii (AIT). This vari-
ables have some specific properties and first of all they are independ-
ent at the intragroup level and have racial gradients [5]. The results
were considered at two taxonomic levels — local groups and ethnical.

Table 1
Finno-Ugrian groups investigated
Group Males Females M+F
n sample n sample n sample
size size size
1. Finns 16 1685* 4 261 20 1946*
2. Karelians 3 234 3 203 6 446
3. Vepses 4 633 4 678 8 1311
4. Estonians 7 880* 2 143 9 1023*
5. Mordvinians 15 1516* 11 1114%* 26 2630*
6. Komi 11 1058 6 583 17 1641
7. Mari 6 749* 2 286%* 8 1035
8. Udmurts 8 657 7 689 15 1346
9. Lapps 3 208 3 231 6 439
10. Hungarians 30 3722 4 492 34 4214
11. Mansi 4 255 4 269 8 524
12. Khant 4 310* 4 441 8 751*
Totally 111 11907* 54 5390* 165 17297*

n — number of local groups; * — pooled with random samples
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RESULTS AND DISCUSSION

Differentiation of local groups of Finno-Ugrians. The Finno-Ugrians
are extremely heterogenous. All traits show a wide range of variations.
Individual profiles range from “supereuropoid” to “supermongoloid”
ones (Fig. 1). The male average intergroup DD equals to 15,1 with the
standard deviation of 5,64 and exceeds the corresponding value for
Eurasia in total [6]. The Europoid-Mongoloid complex also varies
widely (from 31 to 73 in males and from 33 to 72 in females). Extra-
group correlations between separate features show the significant ten-
dency to formation historical complexes which should be estimated as
the result of interaction Mongoloids with Europoids, i.e. the higher are
MLI, AIT, Hy, the lower are PII, t, etc. The result of cluster analysis
of the matrix including 6105 paired DD we describe without illustra-
tion, for the space reason. There are three distinct clusters, embracing
almost all male groups besides some of Khanti and Finnish groups.
Last ones were tested by t-Student criterium on the resemblance with
three above clusters (by the use of averaged unweighted means of
groups of a cluster) and then distributed between them. In this way,
three large but unequal clusters of Finno-Ugrians were revealed,
which represent three different variants or types (see Fig. 1). Both FU-
1 and FU-2 belongs to Europoids. FU-2 is the most numerous and the
most characteristic of the Finno-Ugrians. As compared to FU-1, FU-2
shows stronger Mongoloid (EMC=47,7) and Northern Europoid com-
ponents. FU-3 is distinctly connected with Mongoloid populations of
Western and Southern Siberia, being characterized by the weakening
traits typical of the Mongoloids. This may be due to the mixed
(europoid — mongoloid) origin of this type. The total measure of di-
vergence, DD, testifies to resemblance of FU-1 — and FU-2 and to
clear isolation of FU-3. The latter is more similar with FU-2 than FU-1
for it includes the Northern Europoid component, too. These variants
of Finno-Ugrians in trait values, EMC and measure of heterogeneity
(the average DD) as a rule, differ significantly. In this way the types of
Finno-Ugrians are really existing. Concerning the types composition it
should be noted that FU-1 includes 40% of Finnish and Hungarian
groups, above half of Mordovian and Komi samples, the part of Ud-
murt and Estonian samples. FU-2 embraces all the Karelian and Vep-
sian groups, about 90% of Estonian and 40% of Hungarian samples,
above 60% of Finnish, single samples of Kola Lapps, Mansi, Mari and
Udmurts. FU-3 includes all groups of Khanti, major part of Mansi,
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Polygonic graphs showing combinations of dermatoglyphic traits

in male groups. Circle radius corresponds to the Eurasian extra-
group range taken for 100%, circle center representing minimal
value. Three first polygons represent generalized data on abori-
gines of different regions: Europoids of East Europe (EE), Euro-
poids of the Caucasus (C), Mongoloids of Siberia (S). Number of
samples is given in brackets. Finno-Ugrian extreme variants: KZ-
Komi-Zyrians from Ust-Uhta, Kh — Khanti from Beriozovo.
FU — 1, 2, 3-types of Finno-Ugrians revealed by cluster analysis

of 111 male groups.
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Lapps and Udmurts, half of Mari and one group of Komi. The same
types are revealed in female samples. By PC analysis, two first sig-
nificant components account for 58% of the total variation in male
samples and 64% — in female ones. Factor loading on the I PC re-
flects intergroup differences which could be connected with the share
of Europoid and Mongoloid components. The II PC reveals intergroup
differences which could be interpreted in two ways, due to the pres-
ence of Northern and Southern Europoid components, or Europoid
and Mongoloid ones. This fact is due to coincidence of both vectors
for almost all traits. The majority of groups allocates equally in the
space of two first components and forms not any clusters (Fig. 2). But
the combination of two multivariate methods (intergroup scale and
PC) allows us to systematize the results. All the three types overlap
with each other. But all groups of FU-3-variant show positive (or
“Mongoloid”) values of the I PC. The groups of FU-2 are placed
mainly in the “Europoid” area of the I PC and reveal the clear North-
ern Europoid component in comparison with FU-1, according PC-II.
Fu-1 is the most dispersed in the taxonomic area: the part of groups
overlaps with the area of FU-3, only single groups are in the area of
FU-2 and, at least, some groups definitely show the presense of
Southern Europoid component.

Tesd)

Figure 2. Combination of the results of PC and cluster analyses of 111 local
Finno-Ugrian male groups. The scheme of racial vectors of both
PC is given separately: E, M, NE, SE — Europoids, Mongoloids,
North. Europoids, South. Europoids, correspondingly.

I6*
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Ethnical differentiation of the Finno-Ugrians

The principal regularities, especially the heterogeeity, are most clear at
this level (Table 2). According to traits combinations we can dis-
tinguish the group of Europoid peoples (Finns, Karelians, Estonians,
Mordvinians, Komi, Hungarians and Vepses). In the same time the
Vepses, Karelians and Finns have the specific Northern Europoid
combination while Khanti have a well — developped Mongoloid one.
Mari, Udmurts, Lapps and Mansi have intermediate type of combina-
tions being closer to Khanti (see Fig.1).

Table 2
Key dermatoglyphic traits in the Finno-Ugrians
Group PII MLI t Hy AIT Th/1 EMC
MALES
. Finns: x 11.90 8.64 66.0 26.7 14.0 7.9 43.8
min  10.87 7.97 56.8 17.4 6.6 46 359
max  12.50 9.22 75.7 36.9 214 12.8 543
2. Karelians: x ~ 11.84 8.63 67.0 248 8.8 94 474
min  11.73 8.48 64.3 214 7.1 7.6 46.1
max 11.96 8.82 723 26.5 10.4 12.3 489
3. Vepses: x  11.40 7.99 70.0 27.8 15.6 10.3 46.2
min  11.32 7.79 68.3 25.8 14.2 8.1 44 4
max 11.48 8.07 74.4 30.5 17.3 14.6 48.1
4. Estonians: x  12.60 8.78 72.3 304 13.7 114 46.3
min  11.53 8.60 65.6 25.7 8.7 8.7 30.6
max 13.37 9.09 76.3 347 248 16.7 51.2
5. Mordvinians: x  12.34 8.37 66.4 30.2 18.4 104 43.6
min  11.67 7.77 56.3 24.5 84 2.0 36.1
max  13.56 9.11 72.4 38.1 317 14.8 50.1
6. Komi: x  12.12 8.23 67.4 32.7 17.6 7.6 43.0
min  11.39 7.72 55.6 24.5 8.0 4.6 31.0
max 13.19 8.72 76.5 39.5 29.7 11.3 53.0
7.Mari: x  13.10 7.71 72.2 32.0 11.9 7.5 54.9
min  12.73 7.47 62.5 28.6 10.0 4.6 46.8
max 13.88 8.13 78.4 39.5 14.7 10.5 61.0
8. Udmurts: x  13.30 7.90 72.6 26.9 17.2 7.2 54.9
min 1222 7.62 63.2 19.5 13.6 3.3 447
max 14.17 8.23 80.0 348 224 9.3 634
9. Lapps:x 1279 798 764 26.2 134 6.0 56.0
min  11.30 7.77 73.3 21.1 98 28 485
max 14.15 8.14 80.9 30.2 16.7 10.1 64.6
10. Hungarians: x =~ 13.02 8.24 69.3 324 18.3 8.6 47.1
min  12.26 7.71 533 245 99 4.8 36.3
max 14.49 8.63 77.2 40.0 28.0 13.1 56.9
11. Mansi: x  13.84 7.98 67.4 30.5 13.2 9.0 54.5
min  13.06 7.75 61.0 24.6 9.2 54 45.0
max 14.47 8.34 76.3 352 17.8 12.1 62.2
12. Khanti: x 14 19 8.08 77.7 241 18.1 13.4 60.3
min 1365 740  70.5 20.7 9.9 27 553

max 1484 862 952 328 267 180 730
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Continue
1. Finns: x  11.67 8.31 52.6 320 92 6.5 46.4
min  11.36 8.19 41.9 26.3 6.3 5.5 422
max 12.29 8.41 60.2 36.5 15.1 7.4 53.9
2. Karelians: x ~ 10.99 8.50 54.0 32.0 11.6 6.9 424
min  10.26 8.30 50.6 242 9.6 5.0 359
max 11.38 8.68 60.0 42.0 13.3 94 47.7
3. Vepses: x  10.70 7.98 64.2 28.2 13.6 8.4 49.6
min  10.00 7.70 60.9 25.4 9.4 5.7 44.6
max [1.24 8.40 68.5 311 15.9 14.9 56.6
4. Estonians: x  11.69 8.31 65.8 329 16.1 8.7 47.4
min  11.47 8.24 64.5 32.6 134 6.3 44.7
max 1191 8.38 67.0 33.1 18.8 1.1 50.2
S. Mordvinians: x  12.00 8.26 58.8 349 154 9.5 45.7
min  11.09 7.46 49.0 28.5 8.7 5.5 353
max 12.92 8.85 69.4 46.0 28.8 14.5 54.6
6. Komi:x  11.50 795 60.8 37.2 17.3 6.4 453
min  10.94 7.62 54.2 30.8 13.9 5.0 32.7
max 11.94 8.92 63.4 48.5 22.0 8.2 50.0
7.Mari: x  12.68 7.35 68.7 31.1 13.5 8.7 60.4
min  12.72 7.07 65.8 30.3 13.8 8.5 52.8
max 12.73 7.73 69.7 33.7 19.6 9.8 63.2
8. Udmurts: x  12.45 7.53 69.3 339 16.1 5.5 56.2
min  11.76 7.31 61.5 30.5 13.1 1.9 46.5
max  13.40 7.69 74.7 36.7 232 8.0 63.1
9. Lapps: x 1271 7.75 68.4 24.5 9.5 10.6 62.2
min 11.80 7.68 68.1 23.7 8.4 1.1 60.3
max 14.06 7.85 68.9 25.0 11.5 17.7 65.0
10. Hungarians: x ~ 12.09 8.17 56.7 36.9 17.4 5.7 44.1
min  11.56 7.99 48.0 31.0 134 5.3 394
max 12.54 8.29 65.2 42.8 22.8 6.4 48.4
I1. Mansi: x  13.10 7.90 62.9 29.1 11.3 5.7 57.5
min  12.66 7.77 52.5 242 6.6 33 50.2
max 13.36 8.07 69.4 46.4 14.7 2 58.9
[2. Khanti: x  13.62 7.56 65.8 23.5 18.0 10.0 62.0
min  12.96 7.44 61.6 19.0 7.5 25 57.6
max 15.32 7.75 80.0 35.0 22.0 12.0 72.1

Source: 1, 3, 5, 12 — Heet, Dolinova, 1990 and new data; 2, 4, 6, 7,9, 11 — Heet,
Dolinova, 1990; 8 — Dolinova, 1989; 10 — Heet, Dolinova, 1990; Gladkova,
Toth: 1981, 1982-83, 1985; Gladkova, Toth, Kondyk, 1984 (see reference 6).

By the clusterisation of male groups DD-matrix (Table 3) there were
distinguished the following clusters (Fig. 3-b): 1) Finns, Karelians, Vep-
ses; 2) Komi, Mordvinians, Hungarians, Estonians; 3) Lapps, Udmurts,
Mari, Mansi; 4) Khanti, who are absolutely isolated. In general, Finno-
Ugrians are divided on the value of Europoid—Mongoloid Complex in
the same way, with maximum in Khanti (Fig. 3-a). The differentiation of
female groups is simpler. The peoples with Europoid combinations of
traits (Karelians, Finns, Hungarians, Mordvinians, Komi, Estonians and
Vepses) constitute the first cluster; the second one embraces all other
peoples. Khanti being the most isolated.
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PC-method gives in general the same results (Fig. 3-c). Two first PC
are significant and account for 68 and 79% of the total variance in male
and female samples, resp. There are clearly distinguished the Northern
Europoid peoples: Karelians, Finns, Estonians, Vepses. Mordvinians
and Komi are close to them on I PC, being unlike on II PC due to some
southern europoid affinities. The Hungarians are similar with two last
peoples on II PC and show an unique position among Finno-Ugrians: it
is the single people who is placed in the “neutral” area of the I PC (i.e.
on the break of “Mongoloid” and “Europoid” values). Mansi, Mari,
Lapps, Udmurts and Khanti are in the “Mongoloid” area of I PC. A
similar result was obtained in female samples, instead of their less repre-
sentativeness.

Table 3

Paired dermatoglyphic distances (DD) between FU peoples
Group Fi Ka V E Mo Ko Ma U L H Man

Males
Finns -
Karelians 4.0 -
Vepses 89 115 -
Estonians 8.1 11.1 127 -
Mordvinians 7.4 11.0 10.0 8.1 -
Komi 87 11.8 88 102 338 -
Mari 166 17.9 13.1 103 132 119 -
Udmurts 142 174 102 118 114 119 72 -
Lapps 122 142 98 97 124 130 82 6.1 -
Hungarians 13.1 162 11.8 93 58 48 79 179 107 -
Mansi 146 17.0 13.1 120 112 114 78 83 99 89
Khanti 202 214 175 180 168 17.8 156 85 98 13.3 11.6
Females
Finns -
Karelians 50 -
Vepses 13.0 10.8 -
Estonians 82 100 9.1 -
Mordvinians 7.6 94 11.6 49 -
Komi 120 128 95 74 63 -
Mari 179 198 134 130 147 151 -
Udmurts 17.8 196 139 96 11.1 108 46 -
Lapps 16.1 199 12.6 148 165 169 79 99 _
Hungarians 9.6 114 137 7.7 35 50 163 120 181 -
Mansi 13.0 15.1 9.6 12.1 11.8 122 92 112 70 134

Khanti 23.6 254 164 163 186 173 108 104 93 184 106
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Figure 3. Comparison of Finno-Ugrians ethnic groups: a — Europoid-

Mongoloid Complex (comparable only inside of each sex); b —
clustering of DD matrix; ¢ — PC-space clusters of the dendrogram
(b) being outlined. Groups: 1 — Finns, 2 — Karelians, 3 — Vep-
ses, 4 — Estonians, 5 — Mordvinians, 6 — Komi, 7 — Mari, § —
Udmurts, 9 — Lapps, 10 — Hungarians, 11 — Mansi, 12 —
Khanti.

Thus on the ethnical level the dermatoglyphic differentiation of the
Finno-Ugrians is linked to the race-somatological differentiation.
There are distinguished two extrems — the groups of Western Finns
(i.e. the Northern Europoids) and Khanti (the Mongoloids of Ural
type). The rest Finno-Ugrian ethnic groups are possesed of the posi-
tion between these two sharply different complexes, being heteroge-
neous on their racial composition and in no accordance with the lin-
guistical classification.
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It should be noted that our results practically coincide with those
formerly obtained by H. L. Heet and based on her less representative
materials with the use of simpler statistical methods [1].

CONCLUSIONS

1. The Finno-Ugrians are extremely heterogeneous concerning the
dermatoglyphics traits, and exceed the average euroasiatic level of dif-
ferentiation. It may be due to as initial heterogeneity of their ancestors
as Finno-Ugrians mixing between themselves and with neighbouring
populations. The process of mixing was the most important in all an-
thropological hystory of the Finno-Ugrians.

2. Among the Finno-Ugrians two main racial components stand out
quite distinctly; the Europoid and Mongoloid ones. The Europoid
component is subdivided on two variants. To the first one belongs the
majority of Finnic speakers, it is the result of cross-breeding the
Northern Europoids (who prevailed) with the Mongoloids of Western-
Siberian origin. The second one is represented in less cases, linked to
the population of Volga region and Hungarians who include the
marked share of Southern Europoid admixture. The mongoloid com-
ponent is connected with aboriginal population of Western and South-
ern Siberia. This picture is observed on both the territorial and ethni-
cal levels.
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EMO-SOCIOLOGY OF PAGAN AND CHRISTIAN
HUNGARIANS IN THE 10™-11™ CENTURIES
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ABSTRACT

In the present paper the authors raise the methodological question
whether the existence or the lack of grave-furniture may be regarded a
variable of socio-economical status.

For the methodological presentation of the problem we chose the
10"-11" century cemetery in Piispokladany-Eperjesvolgy in eastern
Hungary, which, as a prominently representative locality, can serve as
a ground for investigations of model value. The cemetery consists of
230 individuals from the pagan era (10‘h century) and 371 individuals
from the Christian era (11" century).

As the results show the main difference appeared not in the mor-
tality of the two centuries but in the mortality of those who were bur-
ied with and without grave-goods. This may refer to either a similar
respect for the similar age-groups in both centuries or to the fact that,
if we do not refuse that the existence or lack of grave furniture indi-
cates the individual’s socio-economical status, social rank influenced
mortality of the individuals likewise in both centuries.

Key words: paleodemography, paleosociology, 10" century, 11" cen-
tury, Hungarians

INTRODUCTION

Paleodemography is an auxiliary science shared by archaeology and
anthropology, the main object of which 1s to study demographic cha-
racteristics of ancient populations. In addition, it may also contribute
to the outline of social structure, especially, if it extends the scope of
investigations to grave contents, the material culture of ancient po-
pulations, beside biological characteristics.

Paleodemographic studies have three main methodological phases.
In the first phase, the age of death and the sex of individuals whose
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skeletons were excavated are assessed by means of anthropological
methods. In the second phase, the data are subjected to mathematical-
statistical analysis. On the basis of the age at death and sex, mortality
charts of the population examined are prepared, separately for the
overall population and for both males and females considered to be
adult from an osteological aspect. The third phase involves the study
of material culture relics, according to the demographic characteristics
of the population, and is also called paleosociology.

Paleosociology may be regarded as a discipline independent of
paleodemography, but it should not be forgotten that the only pos-
sibility for a realistic evaluation of material culture relics is their
analysis on the basis of demographic statistics. Only this method can
guarantee that the analysis shall provide a reliable picture not only of
the ‘rich’ or ‘poor’ character of the cemetery in question, but also of
the ancient society.

MATERIAL AND METHODS

In the present paper the 10"-11" century cemetery of a Hungarian
population at Pilispokladany-Eperjesvolgy is performed. The cemetery
is extremely populous, being 5-10 times larger than other cemeteries
excavated from the same period.

In addition, due to the favourable soil conditions, the skeletons are
well preserved, the majority of them being suitable for anthropological
analysis. From the 601 anthropologically assessable skeletons unearthed
in the rescue excavations by M. Nepper, Ibolya between 1977 and
1982, 230 individuals may date from the 10" century and 371 from the
" century [3].

Anthropological studies on the population of Piispokladany-
Eperjesvolgy cemetery were done by the following methods: for
subadult individuals, the age of death was determined according to the
concepts of Schour and Massler [4] and Johnston [2], for the adults
the method of Acsddi and Nemeskéri [1] was used; the same method
(1] was applied for sex determination. Mortality charts contain the
following data: age=X; distribution of deaths, number at age X=D,;
distribution of deaths, percentage at age X=d,; distribution of surviv-
ing individuals, percentage at the beginning of age X=l,; probability
of death at age X=q,; life expectancy at age e,’.

17%
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Table 1
Mortality chart of the overall population of Piispdkladany-Eperjesvolgy
(10" century)
Age D; dx Ix 9x e
0 4,00 1,74 100,00 0,02 27,07

1-4 25,67 11,16 94,86 0,04 26,82

5-9 35,92 15,62 83,70 0,04 27,22
10-14 13,17 5,72 68,08 0,02 26,54
15-19 8,23 3,58 62,36 0,01 23,41
20-29 22,86 9,94 58,78 0,02 17,66
30-39 53,80 23,39 48,84 0,06 13,74
40-49 24,81 10,79 25,45 0,05 11,57
50-x 33,60 14,61 14,66 0,16 5,51
Total 230,00 100,00

Table 2

Mortality chart of the overall population of Piispokladany-Eperjesvolgy
(11" century)

Age Dy dy Ix Ox e,
0 9,67 2,61 100,00 0,03 28,26
1-4 50,50 13,61 97,39 0,04 28.03
5-9 48,25 13,01 83,78 0,03 28,50
10-14 25,42 6,85 70,78 0,02 27,21
15-19 13,71 3,69 63,93 0,01 24,40
20-29 36,67 9,88 60,23 0,02 18,90
30-39 74,34 20,04 50,35 0,05 14,21
40-49 55,31 14,91 30,31 0,06 11.01
50-x 56,97 15,35 15,40 0,17 5,24
Total 371 100

It appears to us that, when a classification of grave contents is per-
formed, consideration must be given to the length of the period stud-
ied and the nature of the changes which took place in beliefs and ide-
ology during the period in question. In the present sample, social cus-
toms of the pagan period and of early Christian era appear to inter-
mingle within the same cemetery.

RESULTS

Data for a demographic profile of the population analyzed are sup-
plied in two overall mortality charts (Tables 1 and 2). On examining
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the burial customs of the two periods, significant changes can be no-
ticed, especially in the group of weapons and artifacts. This category
of grave furniture could be found in great strength in male graves of
the pagan period but they are almost entirely missing from burials of
the Christian era. Similar alterations can generally be observed in
burials of the same age, owing to the changed beliefs about after-life.

Table 3

Percentage distribution of graves provided with grave furniture in cohorts
(Piispokladany-Eperjesvolgy)

10" century 11" century
Age Male | Female Male | Female
0-22 43% (43) 44 % (67)
23-39 61% (24) 71% (23) 15% (6) 71% (46)
40-59 3% (25) | 63%(12) 14% (9) 62% (22)
60-x 75% (3) 25% (1) 21% (3) 83% (5)
Adults total: 67 % 65 % 15% 69 %

Surveying the existence or lack of grave goods alone, we can con-
clude that pagan burial rite provided the dead more abundantly (131
individuals supplied with grave goods out of 230) than Christian rite
did (158 individuals supplied with grave goods out of 371). In Table
3, the figures in brackets in each cohort show the number of graves
provided with grave furniture, and the percentage of the same graves
within the cohorts is also given. As it appears from these facts, the
number of males with grave furniture fell to one-fourth by the 11™
century (which was the dawn of Christianity). (Mainly male graves
lacked weapons and artifacts almost entirely by the 1 " century.)

Significant tendencies manifest if we chart the age distribution of
individuals buried with and without grave furniture diagrammatically
(Figure 1). Data of infant mortality may be used for very reserved
valuations only since this age-group is low-represented in this ce-
metery. Being buried closer to the surface and having weaker skele-
tons, infants are a lot more exposed to getting destroyed than indi-
viduals of older age-groups. In addition, infants in the pagan period
are not often buried in cemeteries. In Pilispokladany-Eperjesvilgy
cemetery, the uneven mortality rate (d,) in the group of infants may
reflect these effects. In the first mortality wave in both centuries, indi-
viduals supplied with grave furniture seem to outnumber, slightly, the
ones buried without grave goods. This result may be explained by two
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models, the conjugate effects of which may also have been assumed.
(i) The existence of grave contents refers to the socio-economical
status of the deceased infant’s family: children of well-to-do families
were buried with grave furniture while children of the poorer families
were not given anything. In addition we have good reason to take it
for granted that lower social position may have gone with higher in-
fant mortality. Studies on present-day mortality seem to confirm this
model. (ii) Social respect for children, and for deceased infants there-
upon, was not high in the ages in question, which is expressed in the
small number of graves provided with grave furniture.

This model does not involve references to socio-economical status
which influences both mortality and the custom of grave furnishing.

The aspect of the second mortality wave does not decide in favour
of either model discussed above. A great number of individuals belon-
ging to the age group 25-37 were buried with grave goods. We may
presume a high social respect for this age group and, because of the
eventual raids and incursions, a higher mortality of the well possessed
strata within this age group.

The third mortality wave reveals an unexpected correlation. In both
centuries, individuals buried without grave goods ‘produce’ an earlier
and higher peak in curve while those provided with grave furniture
‘draw’ a lower and more receding curve with peaks later in time. This
picture may not show the true nature of social respect for the age
groups in question as it does not seem probable that individuals who
died in their forties were less respected than those who died in their
fifties with individuals dying in their thirties and receiving such an
outstanding and spectacular recognition. It seems more probable that
socio-economical status made its impact again and individuals living
in more favourable economical circumstances may have had fairer life
expectancy.

The three mortality waves may be connected with three different
biological crises. These mortality peaks can be observed in any popu-
lation examined, although the values, and distributions according to
age groups may vary. It may be assumed that socio-economical status
of the individuals becomes effective at times of biological crises with
values dependent on type of the crisis. Thus, higher status decreases
infant and late-adult mortality but increases adult mortality. Never-
theless, we are not in possession of enough data to settle the question.
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Figure 1. Age distribution of individuals buried with and without grave turniture (dx).
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CONCLUSIONS

During the paleodemographic analysis of the 10"-11" century Hun-

garian population of Piispokladany-Eperjesvolgy cemetery we pre-
pared mortality charts. We also made an attempt at analyzing the so-
cial conditions of the population on the basis of examination of the
custom of grave furnishing. We observed major differences between
the burial rites of the pagan period (10™ century) and of Christian era
(11™ century). We can conclude that the main difference appeared not
in the mortality of the two centuries but in the mortality of those who
were buried with and without grave-goods. This may refer to either a
similar respect for the similar age-groups in both centuries or to the
fact that, if we do not refuse that the existence or lack of grave furni-
ture indicates the individual’s socio-economical status, social rank
influenced mortality of the individuals likewise in both centuries.
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THE INFLUENCE OF PARENTS’ HIGH BODY
WEIGHT TO NEWBORNS’ HEALTH
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ABSTRACT

Parent’s overweight (body mass index BMI>27) to newborns anthro-
pometry, adaptation in early neonatal period and lipid content was in-
vestigated in 193 families. There were two times more fathers with
high body mass index compared with mothers (p<0,001). The birth-
weight and Ponderol index of newborns of mothers having high BMI
were higher (p=0,02, p=0,04). Pathers’ BMI didn’t influence to these
data. Newborns had higher Apgar score at 5-th life min. if father had
high BMI. The mean level of serum glucose was lowest, if mother had
high BMI (p=0,009). Lipid fractions showed little differencies: mother
with high BMI had newborns with lower LDL-C/Apo B (p=0,03), fa-
thers with high BMI — children with higher atherogenic and antia-
therogenic (HDL-C/Apo A-I) lipid fractions. Parents owerweight in-
fluence to newborns’ anthropometry, adaptation and lipid content, but
from mother’s and father’s side the effect is different.

Key words: parents, overweight, newborn, anthropometria, maturity,
lipids, apolipoproteins

INTRODUCTION

Overweight is associated with a higher risk of cardiovascular and
metabolic diseases [1]. It’s wellknown, that mother’s obesity increases
complications during the antenatal period, labor and delivery as well
as puerperium [2, 3, 4]. High prevalence of mother’s owerweight was
detected in our previous study [S]. In epidemiological studies was
shown, that perinatal mortality was caused by preterm deliveries [3].
Overweight of mother influenced negatively to newborn’s antenatal
development and adaptation in early neonatal period [5, 6]. We
couldn’t find literature data concerning the possible influence of fa-
thers’ overweight to newborns.

As the problem of early detection of cardiovascular diseases risk
factors, one of which is overweight, is as actual before.
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The aim of our investigation was to detect the influence of parents’
overweight to newborns’ health.

MATERIAL AND METHODS

In the framework of epidemiological study “The prevalence of non-
communicable diseases risk factors and their primary prophylactis in
young families” 424 couples, married in 1994-95 in Tallinn were in-
vestigated and generally accepted noncommunicable diseases’ risk
factors were detected. Anthropometrical data were measured, body
mass index (BMI) was calculated BMI=(weight/height) [kg/m|.
BMI>27 was accepted as overweight HBMI. 193 newborns from
those families were investigated. Objective status on 1 2. days of life
was determined, data from medical documents were fixed: gestational
age, anthropometria, Apgar score at 1. and 5.-th life minutes. Ponderol
index (birht weight / birth length) [g/cm] was calculated.

Newborns’ objective status was evaluated by usually accepted cri-
teria used in neonatology: reaction to examination, skin color and
signs, muscule tonus, changes in unconditioned, existance of patho-
logical congenital reflexes were detected and types of feeding.

Newborns maturity was assessed by Dubowitz’ score [7]. Distur-
bancies in adaptation in early neonatal period were assessed. Maximal
weight loss percent was calculated (birthweight — minimal
weight)x100. Positive weight gaine day was fixed. Cord blood for
lipidological investigation was taken immediately after birth from the
placenta’s side cord. Total — cholesterol (T-C, mmol/l) high density
lipoproteins (HDL-C, mmol/l), triglycerids (TG, mmol/l) were meas-
ured enzymatically.

Low density lipoproteins cholesterol (LDL-C, mmol/l) was cal-
culated by Friedewald’s formula [8]. Atherogenic coefficient was cal-
culated:

AK=((T-C)-(HDL-C)y/HDL-C.

Apo A-lI and Apo B were measured from serum rackett-immuno-
electrophoretically [9] by Curry [10] modification.

Control group consisted of newborns, whose parents had normai
(BMI<27) body mass index. Mathematical analysis was performed by
personal computer using different programmes (Statgraphics, Statis-
tica, Systat).



R. Jordania, E. Kurvinen, K. Aasvee 139

RESULTS AND DISCUSSION

A hundred ninety three newborns were investigated. Overweight was
detected in 7,25% of mothers and 15,5% of fathers (p<0,001). Anthro-
pometrical data of newborns according to parents body mass index are
presented in Table 1.

Table 1
Newborns anthropometric data according
to parents’ body mass index
HBMI (M+SD) NBMI (M+SD)

Mother Father Mother Father

(n=13) (n=16) (n=179) (n=87)
Birthweight (g) 3780,8+£550,3* | 3513,4+388,3 | 3505,0+423,0 | 557,9+465,1
Birthheight (cm) 51,1%1,7 49,9+2.4 50,0+2,0 50,3%2,2
Head circumfe- 35,611,1 35,6%1,1 35,01+1,4 35,014
rence (cm)
Ponderol index 73,949,2%* 70,3%5,8 69,946,6 70,617,1

* p=0,02; ** p=0,04; HBMI — high body mass index; NBMI — normal body mass
index

The birthweight and Ponderol index of newborns’ of mothers
having HBMI were higher (p=0,02, p=0,04 correspondingly) compared
with control group. The same results were detected in our previous in-
vestigation [5].

Fathers’ body mass index didn’t influence to newborns’ anthropo-
metry. Data of newborns maturity and objective status according to
parents’ body mass index are presented in Table 2.

Maturity of newborns of parents with high body mass index was a
little higher compared with control, Apgar score at 5-th minutes was
higher (p=0,02) if father had HBMI. Maximum weight loss percent
didn’t differ in groups. The mean serum glucose level was lowest if
mother had high body mass index (p=0,009). Hypoglycemia in neo-
natal period is a frequent disturbancy in adaptation of children born to
diabetic and/or adiposed mothers caused by hyperinsulinaemia [11].

Lipid data of newborns according to parents body mass index
(Table 3) showed only some differencies: when the mother had higher
body mass index, the newborns’ ratio atherogenic lipids (LDL-
C/ApoB) was lower (p=0,03), but when fathers’ overweight was de-
tected, this atherogenic lipid and antiatherogenic lipid (HDL-C/Apo
A-I) ratio had tendency to be higher.

18*
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These findings might undirectly show the different influence of
parents to newborns lipid content.

Table 2

Maturity and objective status of newborns according
to parents’ body mass index

HBMI (MxSD) NBMI (M+SD)
Mother Father (n=16) Mother Father
(n=9) (n=176) (n=87)
Maturity 56,07,5 56,3%3,7 53,5%7.5 52,418,3
Apgar I’ 7,6+0,8 8,110,4 7,8%0,7 7,910,7
Apgar 5’ 8,240,6 8,8+0,4* 8,5%0,6 8,410,6
Max. weight loss 49+19 5,0£1.8 5,0+£2,8 5,0£2.4
(%)
Positive weight 4,4+0,7 4,7+1,2 4,2+1,0 42109
(days)
Mean glucose 2.4x1,1%* 6,110,6 43%+1,4 3,7+1,4

* p=0,02; ** p=0,009; HBMI — high body mass index; NBMI — normal body mass

index.
Table 3
Lipid content of newborns’ cord blood according
to parents’ body mass index
HBMI (M+SD) NBMI (M+SD)

Mother Father Mother Father (n=87)

(n=9) (n=16) (n=93)
T-C (mmol/l) 1,8+0,5 2,3x0,7 2,0+0.8 2,1+0,8
HDL-C (mmol/1) 0,59+0,2 0,8+0,2 0,72+0,3  10.7+0,4
TG (mmol/l) 0,6+0,3 0,5+0,2 0,5+0,2 0,5+0,2
LDL-C (mmol/1) 0,8+0,5 1,3+0,5 1,1+0,6 1,240,6
Apo A-I (mgl/dl) 97,4+21,3 102,0+£12,4 95,3x17,4 192,7+19,6
Apo B (mgl/dl) 22,7+42 24,4+6,8 24,390 124,5+10,2
Apo B/ Apo A-] 0,2+0,03 0,2+0,05 0,3+0,08 0.3+0,09
HDL-C (%) 37,7£8,6 35,8+6,5 34,9+7.9 31,8+7,4
LDL-C/Apo B 1,2+0,8* 2,1£0,3%* 1,7+0,5 1,7+0,5
HDL-C/Apo A-1 0,3+0,03 0,3£0,07*** 0,3£0,07  [0,2+0,08***
AK 1,8+0,6 1,9+0,5 2,0+0,7 2,3+0,7

* p=0,03; ** p=0.06; *** p=0,05; HBMI — high body mass index; NBMI — normal

body mass index
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CONCLUSION parents overweight influence to newborns’ anthro-
pometry, adaptation and lipid content. but mother’s and father’s effect
differs.
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ABSTRACT

The aim of the investigation was to study the correlation of main anthro-
pometric characteristics of height and weight with sexual maturation of
15- to 18-years-old Estonians girls in Tartu town, using typification of
anthropometric measurements by 5 height and weight SD-classes.

A school-based cross-sectional study using anthropometric mea-
surement and a questionnaire about health status involved 1187 girls
from Tartu town secondary schools. Results: The mean sexual age of
subjects was in correlation with weight, but not with height. The sub-
jects with late menarche were significantly lighter than others. All the
premenarcheal subjects belonged to SD-classes 1 (smalls) and V
(leptosomes), the same prevalence was among the subjects with men-
arche after the age of 14 years. The subjects with menarche before the
age of 12 years had more mean weight and less mean height. The cor-
relation of sexual maturation with the main anthropometric cha-
racteristics as height and weight was analysed using the typification of
subjects by height and weight classes. Our investigation showed that
the main characteristic for menarcheal age is weight.

Key words: menarche, sexual maturation, weight, height, schoolgirls

INTRODUCTION

The physical and sexual maturation is a dynamic process. It has there-
fore been proposed that there is a threshold weight and height before
the menarche can occur. A positive correlation is found between men-
archeal age and final body height. Early menarche is associated with
excess weight, late menarche with underweight [1]. Although men-
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arche is a middle pubertal event, it is used as an indication of the gen-
eral trend of pubertal development. Over the past century, the trend
has been towards earlier menarche, with a decrease of about three or
four months per decade in industrialised countries [2, 3]. Reports of a
halt in this trend have come from such countries as UK, Iceland, Italy,
Poland and Sweden. But in other countries, such as Germany, the fall
in age is still continuing [3, 4]. In Estonia, on the sample of Tartu
town, the mean age at menarche before the year of 1896 was 15.10
years and in 1974 it was 13.2 years [5].

So the weight, height and chronological age are characteristics of
the onset of puberty. Correlation analysis of data have showed that the
girls’ bodily stature is based on a system of characteristics where
height and weight have the strongest correlation with the other anthro-
pometric characteristics [6, 7].

The aim of this research was to investigate 15- to 18-years-old Es-
tonian schoolgirls’ main anthropometric characteristics — height and
weight correlation with sexual maturation, using the typification of
anthropometric measurements by 3 corresponding and 2 non-cor-
responding height and weight SD-classes.

SUBJECTS AND METHODS

The study group consisted of 1187 schoolgirls of 10", 11" and 12"
form of Tartu secondary schools, thus the age of subjects was from 15
to 18 years. The studied group made up to 87.9% of whole cor-
responding contingent. The investigation was carried out from Octo-
ber 1995 to April 1996. The examination and anthropological meas-
urement was made during the forenoon in specially equipped room at
school. Measurements were taken according to the classical methods
of Martin (8). Sexual maturation was evaluated according to the Tan-
ner’s five stages ranking modified by V. Kask (stages O to 4) [9]. To
avoid technical mistakes the examination and the measuring was made
by the same person. The age at menarche was determined by the retro-
spective method. The age was calculated as a full year £0.5.

The statistical package SAS, version 6.12 was used for data proc-
essing. Comparisons between means was used PROC GLM, the Tur-
key’s Studentized Range Test for variables was used, the p<0.05 level
was selected as the criterion of statistical significance.
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RESULTS

Involved 1187 girls were 15- to 18- years-old, respectively 64, 444,
406 and 273. The main statistics of anthropometric characteristics —
body weight, height and BMI by age are presented in Table 1. Statisti-
cally significant difference occured only in weight values: The weight
of 15-years-old girls differed from the weight of all other age-groups.
The height of 15-years-old girls was less than height of girls of older
age-groups, but the difference was not significant. The values of BMI
did not differ significantly between age-groups.

For the systematisation of anthropometric material was used the
typification by standard deviation (SD) classes of height and weight
into five SD-classes of both characteristics. All the subjects were di-
vided into three equal classes (SD-classes: small or light: <-0.5 SD;
medium: from x -0.5 SD to x +0.5 SD; tall or heavy: x > +0.5
SD). Thus, in total, five classes were formed (Figure 1).

3 classes with correspondence between height and weight:

I class (smallsy — subjects with small height and weight (height
x <-0.5 §D; weight x <-0.5 SD);

II class (mediums) — subjects with medium height and weight (height
from x> -0.5 SD to x < +0.5 SD; weight from x >-0.5 SD to
x < +0.58D);

III class (bigs) — subjects with big height and weight (height
x >+0.5 SD; weight x > +0.5 SD);
and 2 classes with non-corresponding height and weight:

IV class (pycnics):
e subjects with small height and medium or large weight (height
x <—0.5 SD; weight x >-0.5 SD)
and
e subjects with medium height and big weight (height from
x>0.58Dto x < +0.5 SD; weight x > +0.5 SD);

V class (leptosomes):
e subjects with big height and small or medium weight (height
x >+0.5 SD; weight x < +0.5 SD)
and
e subjects with medium height and small weight (height from
x >-0.58Dto x < +0.5 SD; weight < -0.5 SD).
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Height SD-classes
! 1 I

-3SD -0.58D +0.5SD +3SD
Leptosomes
=46 : P
" : n=83
medium
n=44
pycnics
n=68

Figure 1. Classification of girls by height-weight SD-classes.

Table 1

Mean values of girls weight, height and BMI by age

Age N Anthropometric , SD Min Max Median Significance
(years) caracteristic

15 64 weight 56.2 8.0 407 757 55.2
height 164.8 5.8 1519 178.6 1649 -
BMI 208 2.7 159 294 19.9 -

16 444 weight 579 7.8 350 0913 57.1 15&16, p<0.05
height 1662 5.6 152.0 183.3 166.4 -
BMI 209 25 150 320 20.6 -

17 406 weight 59.0 85 345 91.1 579 15&17, p<0.01
height 166.1 59 1494 186.6 166.2 -
BMI 214 28 154 324 20.8 -

18 273 weight 59.1 8.0 409 876 58.2 15&18, p<0 005
height 1669 6.0 147.7 1824 166.9 -
BMI 21.2 2.5 15.0 30.0 21.0 -

The 15-, 16-, 17- and 18- years-old subjects were analysed as sepa-
rate age groups (Figure 2). As it is seen on the figure 2 the height and
weight SD-classes proportion distribution in all age groups was the
same.

19
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Figure 2. Distribution of height-weight SD-classes of girls by age.

The mean age at menarche of subjects was 13.1+1.1 years. The
main part, 83.0% of subjects had their menarche between 12 and 14
years (Table 2). Before the age of 12 years had menarche 6% and
premenarcheal (Me,) were 0.85% (n=10) subjects. There was 10% of
girls who had their menarche at the age of 15 or later. The mean sex-
ual age (sexual age = chronological age — age at menarche) of sub-
jects was 3.61+1.39 years, whereas the maximum was 9.02 years. The
sexual age was correlating with weight (r=0.20; p<0.0001) and with
BMI (r=0.24; p<0.0001), but not with height (p=0.78). The subjects
with menarche before the age of 12 years were significantly heavier
than others. The subjects not had their menarche were the lightest and
shortest. The subjects with early menarche have significantly higher
BMI to compare with others (p<0.05). The premenarcheal subjects
had the smallest weight (p<0.05). The sexual age was correlating with
weight, but not with height of subjects.

The characteristics of the height and weight SD-classes and sexual
maturation showed that the subjects belonging to the leptosomes (SD-
class V) had menarche significantly later than the subjects of smalls
and pycnics (SD-classes I, IV) (see Table 3). All subjects belonging to
the mediums, bigs, pycnics, and leptosomes (SD-classes II, III, IV and
V) had reached the 4 stage of mammalian (Ma), axillar hair (Ax) and
pubic hair (Pu) development. Only the subjects belonging to the
smalls (SD-class I) had mean Ma, Ax and Pu stage 3.9+0.4.
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Table 2

Characteristics of physical maturation by menarcheal age

Menarcheal age (years)

<11 12-14 >15 Meo'
1 2 3 4
n 71 979 118 10
x [SD| «x SD x SD X SD | Significance
p<0.05
age (years) 16.8]0.8 16.8(0.9 16.910.8 16.2{0.9 -
sexual age 59]0.9 3.7(1.2 1.8]0.8 0] 0 |1&2, 3
(years)
weight (kg) | 60.8{0.2 58.710.2 55.616.8 443|165 [1&2 3,4
2& 3,4
3& 4
height (cm) | 165.7]5.1 | 166.2]15.9 167.315.5 157.3{6.7 {4& 1,2, 3
BMI (kg/mz) 22.113.1 21.312.6 19.9(2.1 18.210.8 |1&2 3,4
2&3, 4
3&4

Mey premenarcheal subjects

The analyse of results of height and weight SD-classes by age at
menarche of the subjects (see Figure 3) showed that the subjects with
menarche between the age of 12 and 14 belonged to the corresponding
SD-classes smalls, mediums and bigs (resp. 16.5, 17.3 and 15.3%) and
to non-corresponding SD-classes pycnics and leptosomes (resp. 23.4
and 27.6%). Premenarcheal subjects (Me0) belonged to smalls (70%)
and leptosomes (30%). The most subjects with menarche at the age of
15 years and more belonged to leptosomes (43.2%) and smalls
(23.7%). The subjects with menarche at the age of 11 years and less
belonged mostly to pycnics (36.6%), the remainded subjects divided
equally between smalls, mediums and leptosomes.

19*
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Table 3

Height-weight SD-classes and sexual maturation Tanner’s stages by V. Kask
modification (1986)

Height- menarche Ma Ax Pu
weight n (years) (stage) (stage) (stage)
SD-class
X SD | ¥ SD x SD X SD
I 210 128 27| 39 04 39 04 39 04
1I 202 13.0 1.1 | 40 0.1 40 00 40 0.0
111 172 129 1.0 0 02 40 00 0 00
v 265 128 1.0| 40 02 40 00 40 00
\% 338 13.2 1.7 | 40 02 40 00 40 00
Significance p<0.05 5&1,4 1&2;3;4;5 1&2;3;4;5
70.0 30.0
Me0 B Vclass — leptosomes
" 237 17.0 8.57.6 43.2 E9 IV class — pycnics
§ >4 o
B 1 class — bigs
R 165 17.3 153 234 27.6
8 12-14 , [] 1I class — mediums
o I
4.1 169 155 36.6 16.9 | | Iclass — smalls
<12

0% 20% 40% 60% 80% 100%

Figure 3. Distribution of height-weight SD-classes of girls by menarcheal
age.

DISCUSSION

The investigations on Estonian schoolchildren reports of a halt in ac-
celeration of bodily stature during last two decades [5]. When between
1921 and 1971 the average height of Estonian girls grew 11.8 cm and
weight 8.5 kg, then the results of our investigation showed that the
Estonian girls’ height has not changed during the last decade
(15-years-old girls’ height was 164.7£5.2 cm in 1984/85 [5] versus
164.56.7 cm in 1996 (our result) and 18-years-old girls’ height
166.5+5.1 cm versus 166.916.0 cm). In our investigation the height of
subjects did not grow after the age of 16 years. The weight gain of
Estonian schoolchildren has not been continual, the investigations
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show the decrease in weight. This decline is more pronounced in the
girls and the tendency is particularly strong in girls after the age of
14 years who’s mean weight is 3 kg lower than ten years ago [10]. In
1984/85 the average weight of Estonian 15-years-old girls was
57.848.3 kg and 18-years-old girls 64.4+10.2 kg [5] versus 56.2+8.0
kg and 59.018.0 kg in our investigation, so the decrease in weight is
1.6 kg and 5.4 kg during last decade. The decrease in BMI of Estonian
schoolgirls is due to less weight.

The menarcheal age of the subjects of our investigation was
13.1 years. Over the past century the trend has been towards earlier
age at menarche, with a decrease of 4 months per decade in Estonia
from 1896 to 1974 [5]. According the fact that the Estonian girls are
significantly lighter than ten years ago and that the mean menarcheal
age in 1974 was 13.2 years, we propose that the trend of a decrease in
menarcheal age of Estonian girls, similarly with many other countries,
has ended.

Early menarche was associated with excess weight, late menarche
with underweight. A positive correlation was found between menarcheal
age and final body height [1]. In our investigation the Estonian girls
having menarche before the age of 12 had the mean weight 5.2 kg more
but the mean height 1.6 cm less than the girls having menarche after the
age of 14 years. The premenarcheal girls had the mean height 8.4 cm
less and the mean weight 16.5 kg less than girls with menarche before
the age of 12 years, and 8.9 cm and 14.4 kg less than the girls with men-
arche between the age of 12 to 14 years. Using typification of antro-
pometric measures of subjects by height and weight SD-classes, the re-
sults showed that the premenarcheal subjects belong to corresponding
SD-class I and non-corresponding SD-class V, so they all have relatively
small weight and small, medium or big height.

The biggest part of subjects with menarche after the age of
14 years belong to SD-class V and I, so they are the subjects with
relatively small weight and with small, medium or big height too. The
subjects with menarche before the age of 12 years belong to non-
corresponding SD-class IV 37%, including pycnics, the subjects with
relatively large or medium weight and small or medium height. So in
our investigation results show that the main characteristic for men-
archeal age is weight.
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CONCLUSION

1. Typification of anthropometric measurements by standard deviation
(SD) classes of height and weight is a good method to characterize the
15- to 18-years-old girls’ bodily stature.

2. The main anthropometric characteristic for menarcheal age is
weight as the sexual age is correlating with weight and BMI. but not
with height of subjects.

3. The subjects with early menarche after the age of 15 years be-
longed mostly to class of pycnics, as the subjects with menarche after
the age of 15 years belonged mostly to classes of leptosomes and
smalls, whereas all the premenarcheal subjects belonged to smalls and
leptosomes.
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ABSTRACT

The purpose of this investigation was to determine the possible re-
lationships between anthropometrical and health-related fitness para-
meters in obese women. Twenty one obese (BMI>27 kg/m’) and
12 control (BMI<27 kg/m’) females (35-45 yrs) participated in this
investigation. Three series of anthropometrical measurements were
taken according to the O-scale physique assessment system. The
Heath-Carter anthropometric somatotyping method was used and the
ratio of waist to hip circumferences was calculated. The body compo-
sition was measured using bioelectrical impedance method (Bodystat-
500, UK). The following health-related fitness tests used were: dyna-
mic sit-up, hand-grip, sit-and-reach, single leg balance and plate tap-
ping. Physical working capacity (PWC) was measured using single er-
gometer test. Obese women possessed significantly higher (p<0.05)
values for skinfold, girth and breadth measurements. While the diffe-
rences in somatotype indices were not statistically significant (p>0.05)
between obese and control groups, the transformation of somatotype
characteristics to the effect sizes (ESs) revealed that these differences
were large (ectomorphy: ES=1.73; endomorphy: ES=1.64; meso-
morphy: ES=1.71). Relative aerobic fitness (V0ymuux,, calculated from
PWC) and dynamic sit-up were higher (p<0.05) in control subjects,
while obese women presented significantly higher values for handgrip
strength. The thicker skinfold thicknesses increased the absolute value
of PWC in obese group (r=0.39-0.57; p<0.05). In contrast, the thinner
skinfold thicknesses in suprailiac and mid-thigh significantly in-
creased the absolute value of PWC in control women. There were only
a few significant correlations between girth and breadth measures, and
health-related fitness parameters. In addition, somatotype characte-
ristics seldom influenced the results of health-related fitness tests.
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INTRODUCTION

Numerous studies have linked sedentary lifestyle to low aerobic power
(i.e., physical fitness) and increased risk of coronary heart disease
(CHD) morbidity and mortality [1, 2]. Health-related fitness has only
been assessed in a few epidemiological studies [3] and has been di-
vided into four (i.e., aerobic, musculoskeletal, motor fitness and body
composition) [4] or five (i.e., morphological, muscular, motor fitness,
cardiorespiratory and metabolic) [5] components. Both health-realted
fitness structures use the same classification and EUROFIT test bat-
tery [4] adds only the body composition component to the complex of
health-related fitness assessment. Unfortunately, there appears to be
little evidence about the relationships among body size, shape and
composition with the indices of physical fitness.

Many studies have analysed possible relationships between an-
thropometry and physical fitness during childhood and adolescents
[6]. However, there are relatively few studies, which have related
health-related fitness tests to anthropometrical parameters in obese
subjects. For example, only one study have suggested that 2 km
walking test is a reasonably valid test to estimate the cardiorespiratory
fitness in overweight persons [7]. Unfortunately, this investigation did
not study the influence of anthropometric parameters to the test re-
sults. Thus, the purpose of this investigation was to determine the pos-
sible relationships between anthropometrical and health-realted fitness
parameters in obese women.

MATERIALS AND METHODS

Twenty one obese (body mass index [BMI]>27.0 kg/mz) and 12 con-
trol (BMI<27.0 kg/mz) females (35-45 yrs) participated in this investi-
gation (Table 1). All subjects were premenopausaled women. They
provided informed written consent for the investigation.

The heights (Martin’s metal anthropometer) and weights of the sub-
jects were measured to the nearest 0.1 cm and 0.05 kg, respectively.
Three series of anthropometrical measurements were taken by a trained
anthropometrist according to the O-Scale physique assessment system
[8]. The anthropometrist had previously shown test-retest reliability of
r>0.90. The CENTURION KIT instrumentation was used (Rosscraft,
Surrey, BC, Canada). In total, eight skinfolds, 10 girths and two
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breadths were measured. The Heath-Carter anthropometric somato-
typing method was used [9]. In addition, the ratio of waist to hip circum-
ferences (WHR) was calculated [10]. the body composition was meas-
ured using bioelectrical impedance method (Bodystat-500, UK).

Table 1

Mean (xSD) physical characteristics of obese and control groups

Obese (n=21) Control (n=12)
Age (yrs) 40.14+8.86 35.92+11.90
Height 167.58+5.98 164.05+5.84
Weight (kg) 92.74+14.13 68.02+4.59*
BMI (kg/m?) 34.37+4.15 24.24+1.63*
WHR 0.79+0.04 0.76+0.05*
Body fat% 40.09+5.04 26.28+6.16*
Fat (kg) 37.70+9.72 17.92+4.76*
LBM (kg) 55.01+5.43 50.07+5.01*

BMI — body mass index; WHR — waist to hip circumferences ratio, LBM — lean
body mass; * — Significantly different from obese group; p<0.05

EUROFIT test battery was used to evaluate health-related fitness
of subjects [4]. The following parameters measured were: dynamic sit-
up, hand grip, sit-and-reach, single leg balance and plate tapping.
Physical working capacity (PWC) was measured using single er-
gometer test [11]. Three progressive workloads for four minutes dura-
tion were used. Prior to testing, the subjects completed lighter warm-
up workload for three minutes. PWC was calculated graphically at
individual’s age-predicted maximum heart rate. Maximal O, con-
sumption was calculated indirectly using the value of PWC [11].

Standard statistical methods were used to calculate mean, standard
deviation (+SD) and zero-order correlations. Statistical comparisons
between the groups were made using independent t-tests. In addition,
the effect size (ES) transformations were used to indicate differences
between obese and control groups. ESs approximately 0.2, 0.5 and 0.8
were categorized as small, moderate and large differences, respec-
tively [12]. the pooled population SD was used in ES computations
[13]. Statistical significance was set at p<0.05.
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RESULTS

Physical profiles of obese and control subjects are presented in Table
1. The groups were not significantly different in terms of age and
height. However, obese women were significantly heavier and had
significantly higher values for BMI, WHR and body fat % than con-
trol subjects (Table 1).

There were significant differences in anthropometric characteris-
tics among obese and control groups (Table 2). Obese subjects dem-
onstrated significantly higher values for skinfold, girth and breadth

Table 2

Mean (+SD) anthropometric and somatotype characteristics of obese and

control groups

Obese (n=21) Control (n=12)
Skinfolds (mm)
Triceps 43.22+9.35 26.75+2.85%
Subscapular 42.69+9.91 23.03£5.72*
Biceps 26.02+8.83 12.47+2.34*
Suprailiac 54.65+13.78 23.64+6.92*
Supraspinale 35.78+8.71 19.36+7.38*
Abdominal 61.17+12.70 35.08+9.00*
Mid-thigh 56.56+10.43 40.08+6.85*
Medial calf 39.44+7.77 26.58+4.00*
Girths (cm)
Relaxed arm 35.49+2.89 27.64+1.51*
Flexed arm 37.32+2.97 29.37x1.71*
Forearm 28.03+1.74 23.54+1.08*
Wrist 16.49+0.86 15.49+1.12*
Chest 110.97+7 .41 94.43+4.64*
Waist 94.50+8.80 75.49+4.22*
Gluteal 119.02+9.66 99.92+4.38*
Thigh 65.76+4.00 57.47+3.67*
Calf 43.02+3.08 37.69+2.35*
Ankle 24.81+1.45 22.25+1.38*
Breadths (cm)
Humerus 6.70+0.36 6.26+0.34*
Femur 10.71+0.59 9.61+047*
Somatotype
Ectomorphy 0.12+0.07 1.58+0.76
Endomorphy 9.25+1.15 6.47+0.81
Mesomorphy 7.39+1.18 4.11+0.88

* Significantly different from obese group; p<0.05
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measurements. While differences in somatotype values were not sta-
tistically significant (p>0.05) between the groups (Table 2). However,
the transformation of somatotype characteristics to the ESs revealed
that differences between obese and control groups were large
(ectomorphy: ES=1.73; endomorphy: ES=1.64; mesomorphy:
ES=1.71). This suggested that the absence of statistically significant
differences between the groups was due to low statistical power rather
than the absence of a real difference.

Table 3

Mean (+SD) health-related fitness parameters of obese and control groups

Obese (n=21) Control (n=12)
PWC (W) 201.14+42.74 200.92+37.48
VO2max (I min ') 2.72+0.53 2.72+0.47
VOumax/ig (ml min ' kg ) 29.65+5.43 40.05+6.20*
VOomax/Lam (ml min ' kg ") 49.45+7.64 54.43+8.07
Dynamic sit-up (n) 10.62+4.52 14.17£2.59*
Hand grip (kg) 38.79+5.58 34.88+3.91*
Sit-and-reach (cm) 22.72+4.20 22.60+2.66
Single leg balance (n) 5.14%3.05 4.83+4.20
Plate tapping (sec) 12.37+1.30 11.93+1.91

PWC — physical working capacity; * — Significantly different from obese group;
phy g
p<0.05

Zero order correlations between anthropometric parameters and
health-related fitness items are presented in Table 4. It appeared that
thicker skinfold thicknesses increased the absolute value of PWC in
obese group. In contrast, the thinner skinfold thicknesses (i.e., sup-
railiac and mid-thigh) increased the absolute value of PWC in control
subjects (Table 4). While the flexibility (sit-and-reach) in obese and
control subjects was better for persons with thicker and thinner skin-
folds, respectively (Table 4). It appeared that skinfold thickness values
were not influenced by the results of single leg balance and plate tap-
ping tests. In addition, skinfold thickness measures were seldom re-
lated to dynamic sit-up and hand grip test results (Table 4). There
were only few significant correlations between girth and breadth mea-
sures, and health-related fitness test results. Similarly, somatotype sel-
dom influenced the results of fitness tests (Table 4).

vk



156 Anthropometry and health-related fitness in women

Table 4

Relationships between anthropometric parameters and health-related fitness
tests results in obese and control (in brackets) groups

PWC  Dynamic Hand grip Sit-and-  Singleleg  Plate tap-

sit-up reach balance ping
Age -.30 25 .02 ~S51* -.10 A5
(.10) (.22) (-.14) (-.59%) (.54%) (-.32)
Height 60* -.04 66* A44% -.36 .04
(.73%) (-.01) (.59%) (.18) (-.14) (.24)
Weight 52% -20 -.49* .34 -.08 .00
(.40) (.18) (.62%) (.02) (.32) (.38)
BMI 27 .20 21 15 A5 -.03
-37) (.19) (-.01) (-.18) (.49) (.14)
WHR -.09 -.10 -.03 -.16 12 -.03
(.45) (21 (.23) (-.01) (.10) (-.33)
Body fat% A5 —.54* .00 15 .06 .16
-29) -37) (.16) (-.32) (-.56*) (.82%)
Body fat, kg 40* -.43* -.15 .36 22 .04
(=19 (.18) (=.15) (=.51%) (.82%) (.24)
Skinfolds
Triceps .28 -.20 34 32 -.06 16
(.40) (.18) (.62%) (.02) (.32) (.38)
Subscapular 49* =27 .37 .23 -.08 24
(-.39) (.19) (-0 (-.18) (.49) (.14)
Biceps 40* -29 33 .38* -.05 .09
(=27 (-.18) (-.21) (-.14) (.29 (-.14)
Suprailiac 48* - 8 .27 40% -.26 .03
(-.52%) (-37) (-91%) (.28) (.03) (-.10)
Supraspinale S57* -36 42 .38* -.19 25
(-.17) 0.7) (.00) (-.76%) (-.18) (.28)
Abdominal 50* -.36 .18 11 -.10 22
-27 (-.08) (-.11) (-.73%) (-.14) (.13)
Mid-thigh 35 -.21 .36 37* -.09 .03
(—.62%) (-.36) (-.24) (- 06) (.46) 0.19)
Medial calf 39 -13 .08 18 .00 17
(=3 (.08) (.13) (=.52%) (.46) {(.19)
Girths
Relaxed arm 19 -.18 .20 19 .07 11
(-.14) (.06) (.23) (-.18) (.20} (.11)
Flexed arm 22 -.24 28 .20 .04 17
(.00) 12) (.43) (-19) (.28) (.13)
Forearm .29 -41* .37 35 .07 -08
(.42) (=07 (.69%) (.14) (-.17) (-.26)
Wrist 23 -.29 27 45% -04 -12
(.15) =20 (.50%) (.06) (.24) (=37
Chest 47* -.08 32 -.03 02 21
(41) (.02) (=.15) (.10) (.30) {.40)
Waist 34 -.24 .26 -01 13 07

(35) (.09) (- 09) (-.24) (57%) (-.15)
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Continued
Gluteal A5* -.20 32 .10 .07 .09
(-.29) (.39) (17 (=.30) (.60%) (31)
Thigh .29 -.17 36 54 * .02 =27
(-.24) 27) (.34) (-.02) (15) (42)
Calf 22 -.13 A5 .18 07 -.08
(.14) (.21) (.75%) (- 06) (06) (-.01)
Ankle 27 =21 13 -.02 -.14 -20
(.32) (-.20) (.76*) (.16) (-.13) (-.19)
Breadths
Humerus .02 -.11 -.05 .06 -.01 —.45%
(.55%) (-.12) (.57%) (-0.6) 21) (-.07)
Femur 33 -35 19 .26 .00 .01
(21) (-.01) (.82%) (.03) (1) (.13)
Somatotype
Ectomorphy -.15 A2 -19 -.10 -.09 -.16
(.55%) (-.14) (.25) (.20) -.37) (04)
Endomorphy 45* -.28 A41* 31 —-.11 .23
(-39) (-.08) (--80) (- 08) (.55%) (.12)
Mesomorphy -23 -19 =27 -12 27 -.15
(=.24) (.15) (.45) (- 19) (3D (-.05)

PWC — physical working capacity; BMI — body mass index; WHR — waist to hip
circumferences ratio * p<0.05

DISCUSSION

The results of the present study indicated that relationships between
skinfold thicknesses and PWC were mostly significant in obese sub-
jects (r=0.39-0.57; p<0.05). Therefore, it appears that the higher val-
ues for skinfold thicknesses, body fat % and body mass increased only
the absolute value of PWC in obese women. While the high suprailiac
and mid-thigh skinfold thickness parameters decreased the PWC value
in control subjects (Table 4). In accordance with our results, previous
studies have demonstrated that higher BMI values are negatively re-
lated to maximal O, consumption [14].

The abdominal obesity and aerobic physical fitness have been re-
ported to be independently associated with the risk factors of CHD in
obese women [14]. Similarly, our study demonstrated that WHR was
not significantly related (p>0.05) to the PWC value (Table 4). Several
investigations have demonstrated that certain anthiropometric measure-
ments, specifically these indicating central adiposity are related to the
development of total CHD and quadratically related to all-caused
death rates in males [15]. However, WHR appears to be higher risk
factor than BMI in females [15]. The risk of increased WHR has been
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reported to be independent of BMI, and of other established CHD risk
factors [15].

High body fat % in obese subjects significantly reduced muscular
endurance as measured by sit-ups in our investigation (Table 4). It has
been reported that obese women perform about 25% fewer sit-ups
than women with normal body weight [16]. Our results demonstrated
that the most important skinfold thicknesses related to the muscular
endurance in obese subjects was the thickness of suprailiac skinfold
(r=—0.48; p<0.05). Sit-up test results were not dependent on the soma-
totype characteristics in our study. Thus, it appears that obese women
have substantially reduced muscular endurance than age-matched
controls.

According to our results, body height and weight influenced par-
ticularly the hand grip strength (Table 4). The relationship between
body weight and strength has previously been demonstrated [17, 18].
Heavier persons have been reported to possess more muscle mass and,
therefore, are generally stronger than leaner persons [18].

In conlusion, the results of our investigation demonstrated that all
health-related fitness tests, except single leg balance and plate tapping,
were significantly related to most skinfold thickness values. This rela-
tionship was more pronounced in obese women than age-matched
controls. While the girth and breadth parameters did not influence
health-related fitness.
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ABSTRACT

An anthropometric study of 274 16-year-old schoolgirls from the city
of Tartu was carried out. 42 single body measurements and 11 skin-
folds were measured, and 45 indices and body composition characte-
ristics were derived from them. The data were systematised into
5-class SD classification according to the correspondence between
height and weight (1. small height-small weight; 2. medium height—
medium weight; 3. big height-big weight) and into classes with the
largest relative non-correspondence between height and weight
(4. pycnics and 5. leptosomes). In addition to the well-known differ-
ences between pycnics and leptosomes it was shown that in the
classes 1, 2, and 3 also gradual statistically significant changes take
place. Thus, Rohrer index, body mass index, total percentage of fat
(by Siri), absolute and relative mass of adipose tissue increase; body
density decreases. At that the skeleton retains its characteristic pro-
portions. Although an essential increase in height occurs in classes 1,
2, and 3, the relations of trunk height, length of the limbs, biacromial
breadth, chest breadth and depth, pelvis breadth and depth, thickness
of bones to height remain stable. The proportions of fat, muscles and
bones are mutually connected, and while establishing norms for these
proportions, it is necessary to consider body size.

Key words: schoolgirls’ body build, body composition, height-weight
classification, anthropometric measurements.

INTRODUCTION

Anthropometric measuring of schoolchildren is practiced regularly in
most European countries [1, 2, 3, 4], including Estonia [5, 6, 7, 8, 9,
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10]. Schoolchildren are complicated research material as individual,
age-related and constitutional changes intertwine in them [11, 12, 13].
Therefore the problems of classification and typification of their an-
thropometric characteristics deserve further investigation.

Women’s Hospital and Centre for Physical Anthropology, both at
the University of Tartu, have been investigating young women’s body
structure since 1974 [14]. We have reached the conclusion that the
body build structure of young women (aged 18-22) is a well-
correlated system where the leading characteristics are height and
weight. Integrity of the body is guaranteed by the fact that 50% of the
variability of all the other characteristics are determined by height and
weight. A change in the height-weight relations leads to systematic
changes in height, breadth and depth measurements, circumferences
and body proportions. Comparative changes of body proportions in
the general contingent and in the groups of purely pycnic and leptos-
omic women are based on the corresponding values of their body
height and weight. As a basis of the body build model we use a classi-
fication of height and weight in 3x3 or 5x5 SD classes [15, 16], which
presents the dynamics of the mean values of all the characteristics in-
vestigated, and where the significance of differences may be analysed
by Scheffe test.

The aim of the present research was to find how the single meas-
urements, proportions and body build characteristics of 16-year-old
girls could be studied by a SD classification of weight and height
where the number of classes has been reduced to five.

MATERIAL AND METHODS

The subjects of the study were 274 practically healthy schoolgirls at
the age of 16—17 from all secondary schools of Tartu. 42 body mea-
surements and 11 skinfolds were measured according to the classical
methods of Martin [17].

On the basis of these measurements, we calculated 55 characte-
ristics which characterise body composition and proportions. In order
to assess body composition, we used such generally-known character-
istics as body density [18], relative mass of fat by Siri, absolute and
relative mass of subcutaneous adipose tissue. In addition, we calcu-
lated the relation of the local subcutaneous adipose tissue to the re-
maining bone-muscle compound on the cross-sectional areas of the

21
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arm and the thigh. The measurements are preserved at the Estonian
National Register of Anthropometric Data. The data were processed at
the Institute of Mathematical Statistics by Sade Koskel, consultant was
Prof. E. Tiit.

RESULTS

Preliminary analysis of the data is presented in Table 1. There we can
see that the average height of 16-year-old girls in Tartu is 166.58
(SD=5.97), which corresponds exactly to the results of a wide-range
survey of Estonian schoolchildren’s absolute growth curves from age
7 to 18 [19]. The weight of our subjects as urban children was
59.689 kg (SD=9.259), which is about two kilograms heavier than the
Estonian average (57.24) for this age group.

A relatively big variability of anthropometric characteristics seems
to be typical for this contingent. The most stable of the principal
measurements was height (v=3.58), and the most variable was weight
(v=15.51). The variability of other principal measurements and indices
based on them had an intermediate value. Skinfolds and the relative
mass of subcutaneous adipose tissue form a separate group with a
great degree of variability.

Correlation analysis of data showed that the girls’ body build is
based on a system of characteristics, most of which are in statistically
significant correlation with one another. Height and weight have the
strongest correlations with the other characteristics. The mutual r be-
tween weight and height is 0.449.

The existence of the above-mentioned correlations serves as a ba-
sis for the application of a height-weight classification. From among
its possible variants, we used a 5-class system of SD classes (1. small
height—small weight; 2. medium height-medium weight; 3. big
height-big weight; and the classes with the largest noncorrespon-
dence — 4. pycnics and 5. leptosomes) (see Fig. 1).

The mean values of all the individual characteristics studied
(n=42), indices and body composition characteristics formed from
anthropometric data (n=55) were calculated for all the five height-
weight classes and the statistical significance of their differences was
assessed by Scheffe-test (Tables 2 and 3).
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Table 1

Basic statistics of 16-year-old girls anthropometric measurements and indices

(n=274)

N° Variable Mean | Minimum [Maximum| SD \
1.fweight (kg) 59.689| 40.700 99.800 | 9.259 | 15.51
2.|height (cm) 166.58| 152.600 | 186.600 | 5.97 3.58
3.|sternum length (cm) 14.07 10.50 20.10 1.66 11.80
4.Jabdomen length 36.51 26.90 44.10 276 7.55
5.|trunk length 50.61 39.00 66.80 2.78 5.49
6.|upper limb length 71.71 39.70 88.40 4.26 595
7.{lower limb length 90.02 78.80 102.50 4.30 4.77
8.|biacromial breadth 34.87 30.0 45.50 1.81 5.18
9.|chest breadth 24.00 20.00 29.50 1.45 6.03
10.| waist breadth 22.66 18.50 29.50 1.99 8.80
11.|pelvis breadth 27.10 17.00 32.50 1.59 5.88
12.|chest depth 16.74 13.00 24.50 1.38 8.24
13.Jabdomen depth 15.66 12.50 24.00 1.58 10.09
14.|femur breadth (cm) 8.76 7.00 10.70 0.61. 6.91
15.]ankle breadth 6.85 6.00 12.00 0.51 7.44
16.|humerus breadth 6.15 4.30 8.50 0.40 6.46
17.|wrist breadth 5.04 4.20 5.80 0.30 5.89
18.|head circumf. 55.24 503 59.7 1.41 255
19.|neck circumf. 31.84 28.4 45.80 1.78 5.59
20.upper chest circumf. 83.19 67.8 103.30 5.39 6.48
21.|lower chest circumf. 75.45 61.70 97.20 5.50 7.29
22.{waist circumf. 68.52 55.40 95.60 6.11 892

23.|pelvis circumf. 85.33 69.50 109.20 6.79 7.96
24 {hip circumf. 90.67 74.00 112.90 6.44 7.10
25.jupper thigh circumf. 5799 | 46.10 77.90 491 8.47
26.|middle thigh circumf. 48.15 325 65.3 4.58 9.51
27.|upper leg circumf. 34.98 21.30 49.00 3.08 8.80
28 |lower leg circumf. 22,19 18.90 33.10 1.61 7.26
29 Jarm circumf. 25.80 2.57 19.70 33.70 9.98
30.[forearm circumf. 22.67 1.58 18.80 28.50 6.96
31.|wrist circumf. 15.57 0.76 13.40 18.30 491
32 Jchin skinfold (mm) 6.69 1.99 3.00 14.00 | 29.87
33.|side skinfold 7.41 2.79 3.00 17.00 | 37.66
34.|chest skinfold 9.75 442 4.00 26.00 | 45.33
35 {waist skinfold 13.55 5.89 4.00 35.00 | 43.45
36.|suprailiacal skinfold 9.71 4.68 3.00 30.00 | 48.17
37.|umbilical skinfold 12.05 5.45 4.00 33.00 | 45.22
38.|subscapular skinfold 11.57 5.49 5.00 43.00 | 47.48
39.|biceps skinfold 7.50 3.47 2.00 29.00 | 46.31
40.|triceps skinfold 14.76 4.71 6.00 32.00 3192
41.|thigh skinfold 22.11 6.06 8.00 43.00 27.40
42 |calf skinfold 14.58 6.04 3.00 33.00 | 4143
43.|Rohrer index 1.291 0.977 2.49 0.189 14.61
44 |body mass index 2149 15.72 39.58 2.29 13.95
45 |body surface area (m?) 1.66 1.38 2.1 0.13 7.96
46.mean skinfold (mm) 1.18 0.55 2.53 0.39 33.09
47 |mass of subcutaneous fat (kg) 8.99 3.45 22.14 3.52 39.12
48 Irelat. mass of subcut. fat (%) 14.72 7.54 26.99 3.98 27.06
49 |body dersity (g/cm®) 1.051 | 1.020 1.071 | 0.009 | 081
50.|relat. mass of fat by Sini (%) 16.67 16.28 17.82 2.60 1.56

21*
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Continue

N° Vanable Mean | Minimum |Maximuin] SD \4

51.{relat. trunk length % 30.38 23.23 35.80 1.27 4.19
52.|relat. abdomen length 2191 16.02 25.90 1.48 6.76
53.{relat. upper limb length 43.04 24.22 47.37 1.94 4.50
54 {relat. lower imb length 54.03 48.96 57.93 1.59 2.94
55.{relat. biacromial breadth 20.93 17.74 24.38 0.93 445
56.|relat. chest breadth 14.42 12.18 16.89 0.84 5.81
57.|relat. waist breadth 13.61 11.13 17.99 1.16 8.50
58.|relat. pelvis breadth 16.28 10.14 18.51 0.91 5.61
59.]relat. chest depth 10.05 791 14.99 0.83 8.29
60.|relat. abdomen depth 9.41 7.42 14.64 0.97 10.28
61.|relat. femur breadth 5.26 4.13 6.21 0.37 7.02
62.|relat. ankle breadth 4.11 3.48 7.13 0.29 7.00
63.{relat. humerus breadth 3.70 2.46 5.27 0.22 6.03
64.|relat. wrist breadth 3.02 2.58 3.47 0.15 } 496
65.|relat. upper chest circumf. 49.97 42.64 63.03 3.12 6.25
66.|relat. lower chest circumf. 4531 38.14 59.30 3.31 731
67.|relat. waist circumf. 41.15 34.78 58.33 3.64 8.84
68.|relat. pelvis circumf. 51.25 42.24 66.63 4.05 791
69.|relat. hip circumf 54 .45 44.50 67.11 3.74 6.87
70.|relat. upper thigh circumf. 34.82 28.65 45.08 2.88 8.28
71.|relat. upper leg circumf. 21.00 13.29 30.88 1.81 8.63
72.(relat. arm circumf. 15.50 12.24 20.08 1.56 10.06
73.|relat. forearm circumf. 13.61 11.68 18.36 0.93 6.85
74.|relat. wrist circumf. 9.35 8.09 10.75 0.42 4.48
75.|arm circumf./ upper limb length % 36.14 27.36 82.87 4.84 13.38
76.|forearm circumf./ upper limb length 31.73 26.11 64.48 3.18 10.02
77.{wrist circumf./ upper limb length 21.78 18.18 42.57 1.78 8.16
78.{humerus breadth / upper limb length 8.61 5.48 15.87 0.72 8.40
79.}wrist breadth / upper limb length 7.04 591 82.85 0.56 8.00

80.|upper thigh circumf./ lower limb length | 64.51 52.96 84.86 5.79 8.98
81.|upper leg circumf./ lower limb length 3891 25.03 58.26 3.57 9.17

82.|lower leg circumf./ lower limb length 24.67 21.11 38.42 1.96 7.96
83.|femur breadth / lower limb length 9.74 7.76 11.88 0.68 7.03
84.]ankle breadth / lower limb length 7.62 6.34 13.44 0.57 7.54
85.|chest depth / chest breadth 69.89 54.72 100.00 6.01 8.60
86.[biacromial breadth / pelvis breadth 129.01f 110.17 200.00 8.98 6.96
87.{biacromial breadth / upper chest cir- 42.01 35.31 52.48 241 5.74

cumf.
88.|cross-sectional area of arm (cm~) 538.95| 33824 965.82 93.05 17.26
89.|bone-muscle rate of the cross-sectional

area of arm (cm”) 39.84 22.62 58.95 6.58 16.52
90.{fat rate of the cross-sectional area of 67.12 36.06 123.66 16.12 | 24.01

arm (sz)
91 Jcross-sectional area of thigh (cm?) 538.95| 338.24 965.82 | 93.04 | 17.26
92.tbone-muscle rate of the cross-sectional

area of thigh (cm?) 208.77] 136.98 34295 | 33.41 16.00
93.[fat rate of the cross-sectional area of

thigh. (cm?) 330601 199.85 | 622.87 | 63.34 | 19.16

94 .|bone-muscle rate of the cross-sectional
area of arm (cm ) / cross-sectional area
of arm (cm?) 0.38 0.24 0.44 0.03 | 837
95.|fat rate of the cross-sectional area of arm
(cm™) / cross-sectional area of arm (cm?) | 0.62 0.56 0.76 0.03 5.05
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Continue
N° Variable Mean | Mimmum |Maximum| SD \
96.1bone-muscle rate of the cross-sectional
area of thigh (cm?) / cross-sectional
area of thigh (cm?) 0.39 0.31 0.45 002 | 619
.|fat rate of the cross-sectional area of
thigh (cmz) / cross-sectional area of
thigh (cm?) 0.61 0.55 0.69 0.02 3.93

9
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Figure 1. Classification of 16-year-old girls by 5 height-weight classes.

As seen in Table 2, in small-medium-large classes a statistically
significant increase occurs in all characteristics — height, breadth and
depth measurements, bone thickness and skinfolds. According to our
data, sternum length (see Table 2) is an exception. Characteristic dif-
ferences could also be noticed between the individual body measure-
ments of pycnics and leptosomes (classes 4 and 5).

Gradual increase in height and weight (classes 1, 2 and 3) causes
essential changes in body composition (Table 3). This is certified by a
statistically significant increase in Rohrer’s index, relative mass of fat
by Siri, mass of subcutaneous adipose tissue and relative mass of sub-
cutaneous adipose tissue, and a gradual decrease in body density
(characteristic 49).



Table 2
Basic statistics of anthropometric measurements of 16-year-old girls grouped into 5 height-weight classes.
N°| Variable Small Medium Large Significance Pycnics Leptosomes Significance
(n=46) (n=44) (n=33) (n=68) (n=83)
X SD X SD X SD X SD X SD
1. weight (kg) 49897 3.501 58.955 2.729| 74.170 7.622 + 67718 8.041] 55.63 4.81 +
2. | height (cm) 15978  2.80 |[166.98 1.57 |17569  3.75 + 162.64 3.90 |169.77  3.54 +
3.| sternum length (cm) 13.83 1.76 1430 1.45 | 14.13 1.85 - 1343 1.60 | 14.58 1.51 +
4.| abdomen length 34.88 2.07 36.10 2.86 | 38.77 3.07 + 36.15 2.61 | 36.70 2.34 +
5. | trunk lenght 4860  1.51 5044 3.21 | 53.28  3.27 + 4953 226 | 51.58 1.91 +
6. | upper limb length 69.20 2.47 7192 2.10 | 76.19 3.03 + 69.55 494 | 72.97 3.80 +
7. {lower limb length 86.28 2.67 90.78 3.35 | 95.68 2.85 + 87.55 3.43 | 91.37 3.33 +
8. | biacromial breadth 33.58 1.20 35.02 1.36 | 37.00 1.96 + 3479 1.59 | 34.70 1.65 -
9. | chest breadth 22.95 1.17 23.78 131 25.65 1.40 + 2446 1.27 | 23.67 1.10 +
10. | waist breadth 21.04 1.24 22.66 130 | 24.97 1.83 + 23.74 197 | 21.75 1.25 +
I'1. } pelvis breadth 26.31 1.13 2724 1.24 | 28.80 1.39 + 2687 1.93 | 26.98 1.24 -
12. | chest depth 1587  0.94 16.52 0.98 | 17.71 1.22 + 1736 149 | 16.43 1.31 +
13. | abdomen depth 14.66 0.92 1535 101 17.15 1.61 + 16.63 1.75 14.97 0.99 +
14, | femur breadth 8.44 0.46 8.70 0.50 9.33 0.62 + 8.96 0.58 8.57 0.54 +
15. | ankle breadth 6.57 029 690 085 | 724 037 + 679 047 | 686 031 -
16. | humerus breadth 586  0.30 6.18 026 | 639 048 + 6.12 047 | 623 031 -
17. | wrist breadth 481 0.25 506 0.30 5.31 0.24 + 496 0.27 5.10 0.25 +
18. | head circumf. 54.13 1.44 5527 1.52 | 5641 1.07 + 5520 132 ] 5538 1.06 -
19. | neck circumf. 30.56 0.94 31.85 0.74 | 33.14 1.41 + 3272 2,19 ] 31.32 1.60 +
20. | upper chest circumf. 77.81 3.68 83.70 274 | 89.72 478 + 86.25 4.82 | 80.72 3.12 +
21. | lower chest circumf. 70.56 3.19 76.01 324 | 81.54 4.85 + 79.08 S5.16 | 72.46 3.18 +
22. | waist circumf. 63.17 3.36 68.23 3.59 | 75.40 5.59 + 72.58 5.80 | 65.52 372 +
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Continue

N’| Variable Small Medium Large Significance Pycnics Leptosomes Significance
(n=46) (n=44) (n=33) (n=68) (n=83)
X SD X SD X SD X SD X SD
23. | pelvis circumf. 79.40 3.99 84.84 424 | 93.23 6.04 + 89.78 5.74 | 82.07 4.73 +
24. | hip circumf. 84.28 333 90.22 4.49 | 99.17 6.17 + 94.53 505 | 87.86 3.66 +
25. | upper thigh circumf. 53.33 2.78 57.27 238 | 64.71 4.38 + 61.38 3.35 | 55.37 3.09 +
26. | middle thigh circumf. 44.61 3.10 4721 3.35 | 53.08 4.69 + 51.44 3.60 | 4586 2.81 +
27. | upper leg circumf. 32.35 2.19 3460 1.73 | 38.55 2.46 + 36.88 2.62 | 33.62 2.33 +
28. | lower leg circumf. 21.22 1.95 21.99 092 | 23.80 1.17 + 2277 1.66 | 21.73 1.12 +
29. | arm circumf. 23.74 1.51 25.80 138 | 3042 2.60 + 27.72 230 | 24.32 1.73 +
30. | forearm circumf. 21.39 1.56 22,52 1.15 | 24.35 1.43 + 2345 138 | 22.14 1.04 +
31. | wnist circumf. 14.83 0.45 15.54 0.56 | 16.54 0.63 + 2345 1.38 | 15.48 0.65 +
32. | chin skinfold (mm) 6.11 1.94 6.60 2.15 7.52 1.73 + 7.87 2.03 5.77 1.34 +
33. | side skinfold 6.19 1.94 7.82 279 9.09 2.55 + 8.85 3.05 5.98 1.94 +
34. | chest skinfold 7.39 2.59 9.75 344 | 1291 4.38 + 12.70  0.50 7.37 2.71 +
35. | waist skinfold 9.89 3.51 13.98 4.82 | 18.82 5.58 + 1693 6.02 | 1044 4.07 +
36. | suprailiacal skinfold 7.71 3.78 9.64 4.14 | 13.32 4.64 + 12.81 4.49 6.86 273 +
37. [ umbilical skinfold 9.30 3.58 12.34 472 | 15.92 5.44 + 1521 5.87 9.27 3.74 +
38. | subscapular skinfold 8.73 2.87 11.47 374 | 15.44 6.10 + 1528 645 8.58 295 +
39. | biceps skinfold 5.92 2.25 734 277 | 10.27 3.64 + 9.46 3.88 5.75 2.26 +
40. | triceps skinfold 12.23 335 1445 3.81 | 18.59 451 + 18.09 4.05 | 12.07 3.57 +
41. | thigh skinfold 18.86 3.54 2139 498 | 26.18 5.78 + 26.13 559 | 19.92 5.41 +
42. { calf skinfold 13.42 5.59 14.06 5.56 | 16.85 5.88 + 1745 6.07 | 12.20 5.39 +
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Table 3
Basic statistics of indices and body composition data of 16-year-old girls
grouped into 5 height-weight classes
N° Variable Small Medium Large Signi- Pycries Leptosomes Signi-
(n =46) (n =44) (n=33) ficance (n = 68) (n =83) ficance
43, Rohrer index 1.225 0.10 1.267 0.07 1371 0.162 + 1.505 0.182 1.136  0.07 +
44. | body mass index 19.56 145 21.16 1.16 24.06 2.64 + 24.45 2.86 19.28 1.26 +
45. | body surface area (mz) 1.50 0.05 1.66 0.03 1.90 0.09 + 1.69 0.10 1.64 0.079 +
46. | mean skinfold (mm) 9.61 245 11.7 3.1 15.0 3.7 + 14.66 3.71 9.5 2.6 +
47. | mass of subcutaneous adipose 6.473 1.691 8752 243 12.90 3.62 + 11.26 3.31 7.01 2.05 +
tissue (kg)
48. |relat. mass of subcutaneous 13.03 3.22 14.81 3.62 17.16 3.34 + 17.20 3.68 12.52 3.28 +
adipose tissue (%)
49. | body density 1.055 0.006 1.051 0.067 1.045  0.009 + 1.044  0.007 1.056  0.006 +
50. | relat. mass of fat by Siri (%) 16.52 0.13 16.65 0.180 | 16.88 0.27 + 16.86 0.28 16.52 0.16 +
51. [relat. trunk length (%) 30.20 1.01 30.20 1.92 30.31 1.43 - 30.48 1.18 30.37 0.94 -
52. |relat. abdomen length 21.85 1.39 21.62 1.71 22.06 1.59 - 22.25 1.53 21.79 1.28 -
53. |relat. upper limb length 4332 130 43.07 1.13 43.39 1.44 - 4275 2.82 49.98 1.85 -
54. |relat. lower limb length 54.04 137 54.37 1.88 54.45 1.26 - 53.85 1.68 53.83 1.54 -
55. [ relat. biacromial breadth 21.02 0.62 20.98 0.82 21.06 0.99 - 21.39 0.93 20.44 0.89 +
56. |}relat. chest breadth 1437 0.69 14.24 0.78 14.61 0.83 - 15.04 0.80 13.94 0.61 +
57. | relat waist breadth 13.17 0.78 13.57 0.81 14.22 1.10 + 14.60 1.17 12.81 0.68 +
58. |relat. pelvis breadth 16.48 0.65 16.32 0.79 16.40 0.85 - 16.52 1.17 15.90 0.77 +
59. |relat. chest depth. 994 0.65 9.90 0.60 10.09 0.74 - 10.67 0.89 9.68 0.74 +
60. |relat. abdomen depth. 9.18 0.64 9.20 0.62 9.77 0.94 - 10.23 1.07 8.82 0.62 +
61. |relat. femur breadth 528 031 5.21 0.30 5.31 0.36 - 5.51 0.35 5.05 0.32 +
62. |relat. ankle breadth 411 0.19 4.13 0.50 4.12 0.23 - 4.18 0.28 4.04 0.17 +
63. | relat humerus breadth 3.67 0.19 3.70 0.14 3.64 0.27 - 3.76 0.29 3.67 0.18 +
64. |relat. wrist breadth 3.01 0.15 3.03 0.18 3.02 0.11 - 3.05 0.15 3.00 0.14 +
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Continue

N° Variable Small Medium Large Signi- Pycries Leptosomes Signi-
(n = 46) (n=44) (n=33) ficance (n = 68) (n = 83) ficance

65. | relat. upper chest circumf. 48.72 2.35 50.11 1.80 51.09 2.90 53.04 2.89 47.56 1.56
66. [relat. lower chest circumf 44.19 2.19 45.53 2.07 46.44 294 48.63 3.16 42.68 1.62
67. | relat. waist circumf. 39.56 2.25 40.87 2.28 42.95 3.43 44.64 3.53 38.60 2.07
68. | relat. pelvis circumf. 49.73 2.65 50.82 2.74 53.10 3.79 55.23 3.38 48.35 2.75
69. [relat. hip circumf. 52.79 237 54.04 2.78 56.48 3.82 58.16 3.02 51.76 2.03
70. {relat. upper thigh circumf. 3340 1.92 34.30 1.52 36.86 2.75 37.75 2.01 32.62 1.77
71. | relat. upper leg circumf. 2026 145 20.73 1.12 21.95 1.48 22.68 1.60 19.80 1.29
72. |relat. arm circumf. 14.87 1.05 15.46 0.87 16.13 1.44 17.04 1.36 14.33 1.00
73. |relat. forearm circumf. 13.39 1.03 13.49 0.75 13.87 0.85 14.42 0.77 13.04 0.57
74. |relat. wrist circumf. 9.29 0.29 9.31 0.37 9.42 041 9.66 0.40 9.12 0.36
75. | arm circumf./ upper limb

length (%) 3438 2.88 35.91 228 13740 3.57 40.20 6.24 13344 3.24
76. | forearm circumf./ upper limb

length. 3097 2.71 31.34 1.94 32.05 2.31 33.96 431 30.41 2.03
77. | wrist circumf / upper limb

length 21.46 0.96 21.62 1.07 21.77 1.11 22.74 2.72 21.26 1.33
78. | humerus breadth./ upper limb

length 848 0.50 8.60 0.33 8.39 0.74 8.86 1.08 8.56 0.55
79. | wrist breadth / upper limb

length 6.96 0.40 7.04 0.44 6.96 0.38 7.17 0.82 7.01 0.49
80. | upper thigh circumf./ lower

limb length 61.97 3.79 63.26 4.19 67.52 5.39 70.18 4.55 60.63 3.94
81. |upper leg circumf./ lower limb

length 37.44 2.80 38.20 2.31 40.25 2.88 42.15 3.34 36.85 2.74
82. |lower leg circumf./ lower limb

length 24.47 2.30 24.24 1.27 24.86 1.49 26.03 2.17 23.80 1.40
83. | femur breadth / lower limb

length 9.77 0.54 9.60 0.50 9.75 0.69 10.23 0.69 9.38 0.59

69



Continue

N® Variable Small Medium Large Signi- Pycries Leptosomes Signi-
(n =46) (n =44) (n =33) ficance (n = 68) (n=83) ficance

84. | ankle breadth / lower limb

length 7.62 0.37 7.61 0.99 7.59 0.46 - 7.77 0.57 7.51 0.35 +
85. | chest depth./ chest breadth 69.31 5.29 69.70 5.90 69.23 5.81 - 71.11 6.42 69.56 6.16 -
86. |biacromial breadth / pelvis

breadth 127.83  6.28 128.81 7.21 128.78 9.89 - 130.15 11.62 128.88 8.27 -
87. |biacromial breadth / upper

chest circumf, 43.24 2.36 41.93 1.81 41.36 3.20 + 40.40 2.01 42.96 1.78 +
88. | cross-sectional area of arm

(cm?) 90.09 11.38 106.27 11.41 128.61 2239 + 123.13 20.39 9463 13.53 +
89. |bone-muscle rate of the cross-

sectional area of arm (cm?) 34 86 4.14 39,98 438 45.26 6.41 + 4391 6.89 37.02 474 +
90. |fat rate of the cross-sectio-nal

area of arm (cm”) 55.23 8.15 66.30 8.73 83.35 16.86 + 79.43 14.95 57.61 9.64 +
91. |cross-sectional area of thigh

(cm?) 45392 46.93 522.86 4361 [66932 92.87 + 601.45 65.50 489.53  54.95 +
92. | bone-muscle rate of the cross-

sectional area of thigh (cm?) 179.43 20.51 203.81 19.76 125485 32.92 + 226.13 24.82 19445 2333 +
93. | fat rate of the cross-sectional

area of thigh (cm?) 274.49 29.27 319.04 3066 |41446 64.07 + 37639 46.23 295.74 3735 +
94. | bone-muscle rate of the cross-

sectional area of arm (sz) /

cross-sectional area of arm 0.39 0.03 0.38 0.03 0.35 0.03 + 0.36 0.03 0.39 0.03 +
95. | fat rate of the cross-sectional

area of arm (sz) / cross-

sectional area of arm 0.610.03 0.62 0.03 0.65 0.03 + 064 0.03 0.61 0.03 +
96. | bone-muscle rate of the cross-

sectional area of thigh (cm™)/

cross-sectional area of thigh 0.400.02 0.39 0.02 0.38 0.02 + 0.38 0.02 0.40 0.03 +
97. | fat rate of the cross-sectional

area of thigh (cm*) / cross-

sectional area of thigh 0.600.02 0.61 0.02 0.62 0.02 + 0.62 0.02 0.66 0.03 +
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A similar tendency can also be demonstrated locally — on the cross-
sectional area of arm and thigh (characteristics 88 and 91), where the
essential increase of the cross-sectional area brings about an increase in
the proportion of the adipose tissue in relation to the bone-and-muscle
area on both the arm (characteristics 94 and 95) and the thigh
(characteristics 96 and 97). The amount of soft tissues increases on the
trunk and the limbs as well, which can be demonstrated by the relative
increase of the trunk and the limbs in relation to height or to the length
of the corresponding limb itself (characteristics 75, 76, 80, 81).

At the same time it is interesting to note a tendency to the pre-
servation of former proportions in the case of the skeleton. Simul-
taneously with an essential increase in height in classes 1, 2, and 3, the
stability of proportions of trunk height, abdomen length, lengths of
limbs, biacromial breadth, chest breadth and depth, pelvis breadth and
bone thickness (charcacteristics 61-64) in relation to height can be
noticed. There is no significant difference between the relative mea-
sures in different classes.

There are significant mutual differences between the groups of
pycnics and leptosomes as well. Pycnics’ essentially greater Rohrer
index, body mass index, relative mass of fat by Siri, absolute and rela-
tive mass of subcutaneous adipose tissue and the greater proportion of
fat on cross-sectional areas of the arm and the thigh are also due to
pycnics’ relatively bigger circumferences of trunk and limbs as com-
pared to leptosomic girls. The latter are characterised by greater den-
sity of the body and relatively small breadth-depth measures and cir-
cumferences. A very characteristic index differentiating pycnics and
leptosomes — biacromial breadth/upper chest circumference — is
also smaller in pycnics (characteristic 87) and bigger in leptosomes.
At the same time here, too, the proportionality of trunk and limbs to
height is preserved (characteristics 51, 54), and there is no essential
difference between the groups of pycnics and leptosomes in the indi-
ces chest depth/chest breadth (characteristic 85) and biacromial
breadth/pelvis breadth (characteristic 86).

DISCUSSION

Classification of anthropometric data is necessary in order to find the
possible systematic changes in single characteristics, indices and cha-
racteristics of body composition of the persons studied. The classifi-

22*



172 Height-weight classes of 16-year-old girls

cation should enable us to differentiate between the body size and so-
matotype of the subjects. As we have shown in the present paper, a 5-
class SD classification of weight and height is suitable for these pur-
poses. On the sample of 16-year-old schoolgirls it proved possible to
demonstrate that, in addition to the well-known differences between
pycnic and leptosomic women [20]. interesting systematic changes
appear in heigh-weight correspondence classes [1, 2, 3] as well.

An increase in soft tissues leads to a relative increase in the sub-
cutaneous adipose tissue and in the total amount of fat in the body,
and to a decrease in body density. An increase in height according to
classes, however, is connected with the preservation of proportionality
of the following characteristics in relation to height — trunk length,
limb lenght, biacromial breadth, chest breadth and depth, pelvis
breadth, thickenss of limb bones (relative femur, ankle, humerus and
wrist breadth).

The systematic differences found show that in the case of estab-
lishing norms for body build and body composition it is necessary to
consider body size.

As the mutual correspondence between fat, muscles and bones is
determined as early as at the embryonal stage [21] because all of them
have developed from one and the same mesoderm, such dependence
needs further study.
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PROF. JUHAN AUL AND EUGENICS

K. Kalling
The Museum of Tartu University History, Estonia

The topic under discussion is sensitive. According to our modern at-
titudes, eugenics as a scientific doctrine does not suit the criteria of
modern understandings about human rights, the place of minorities in
the society as well as the role of biological factors shaping human
fates in a society. Yet, it is evident that scientists in most cases have
been influenced by their contemporary understandings and ap-
proaches. The attitudes stressing biological determination in social
and individual human development have been an important part in the
history of sciences. The present study will not try to condemn Juhan
Aul for his role in the history of Estonian eugenics, but tries to discuss
some aspects in the history of biological sciences, including anthro-
pology, in Estonia through professor Auls’s involvement in it.

By the time Juhan Aul (Johann Klein until 1931) came to biology,
the eugenical attitudes typical to Western thinking, had already
reached Estonia. It all had happened already before Estonia gained
independence [1]. The concerns of eugenically thinking people of
Estonia were similar to eugenical ideas popular in other parts of the
world — worries about the supposed negative selection (low birth rates
in higher/educated social strata, the devastating results of wars and
revolutions, the losses society bears when supporting its weak, insane
and criminal, etc.) were a problem here too. It depends on the histori-
cal and cultural background of society which groups become less val-
ued. In Estonian context it is important to mention that their racial
traits in the biological meaning did not become stressed as critical
markers. Perhaps it is even normal, just to be reminded here, that Ju-
han Aul, becoming the Grand Old Man of Estonian physical anthro-
pology, was also interested in racial biology of Estonian population.

The racial background of Estonians has always been a temptation
for our researchers. The reason is the untypical to Europe language the
Estonians speak, and, derived from this, the historical theories con-
necting us biologically with the Mongols, etc. It is evident that even in
our century being a “Mongol” could be a sort of condemnation, and
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thus it 1s clear why Estonian anthropologists tried to “fight” such theo-
ries. In this light it could also have been normal if our people had been
more enthusiastic about the racial aspects of ethnicity, and while at-
tempting to improve their nationality (by eugenics—racial hygiene)
also to fight the racial disadvantages whatever there could have been,
searching for the “ideal” or “real” characteristics of Estonians. Such
attempts were made in Finland [2].

Juhan Aul studied biology at Tartu University from 1921 to 1928.
During his long scientific career J. Aul remained very versatile [3]. He
is mainly remembered as a devoted physical anthropologist, dedicat-
ing himself to the racial constitution of the Estonian population and its
neighbours as well as to the age- and sex related trends in the physical
appearance of the Estonian people. His goal, pronounced in the late
1930s, was the Estonian Anthropological Institute. The latter should
have run a project Anthropologia estonica — a broad database of an-
thropological information about the Estonian population, useful both
for biological studies and social applications [4].

Aul stressed the practical applications he believed physical anthro-
pology possessed. In many ways these were related to genetics — the
establishment of paternity, for example. In fact, Aul stated directly
that physical anthropology was a discipline of genetics [S]. When Aul
applied for a longer research trip to Europe (in 1938), he stressed in
his application that the outcome of his studies would be practical —
for pedagogical (Aul remained an active writer on pedagogy through
his entire life) and criminal anthropology [6]. One of Aul’s aspirations
was to chart the mental abilities together with physical ones, to re-
search connections between the two and thus make anthropology a
more applied science. It would have been especially important for
children — the knowledge of anthropological development would
have given wide opportunities for organising studies and choice of
vocation. Here we can see perhaps a strong belief in the biological
determination in intelligence, criminality, etc.

Aul possessed an understanding about anthropological capability.
By that he meant the harmonious physical development of an indivi-
dual. Said in a popular way, the criteria could have been the person’s
strength/capability for physical work. From his results, obtained
through studies comparing urban and rural populations in Estonia, he
concluded that in towns the children tend to become physically less
and mentally more capable. Especially it could be noticed in higher
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social layers, among the more educated people. And when Aul treats
this aspect (secondary trend in growth) as an harmful aspect of urbani-
sation, the whole approach could be seen as eugenically biased. The
results of the studies in capability could, according to Aul, be applied,
for example, in running the (inner) colonisation of the country — the
settlers should be chosen from among the fittest. Another thing one
can notice is Aul’s quest for ideal/normal anthropological types, the
latter perhaps being the same harmonious, both bodily and mentally
developed individuals. Aul aquired knowledge about this aspect dur-
ing the above-mentioned research trip to Europe.

J. Aul was also dedicated to zoology and in his early years parti-
cularly to genetics, which was just making its way into the newly cre-
ated Estonian scientific thinking (In fact it was genetics — the studies
of twins — that brought J. Aul to physical anthropology [7].) Juhan
Aul was the author of first Estonian language textbook on genetics
issued in 1926 [8]. Genetics, in the period under discussion, was still
notoriously intermingled with the ideas now referred to as eugenical,
but forming in these times an essential part of the discipline. The pos-
sibilities given by provisional knowledge about heredity tempted the
thinkers to dream about something like stock-breeding among hu-
mans. Genetics/eugenics was for Aul an important part of pedagogy.
In his first publication from 1919 Aul states that school should not
suppress strong individuals [9]. The question of hereditary mental ca-
pabilities exited J. Aul for decades — in modern times he could have
become a strong believer into the inherited factors of IQ. It is evident
that for Aul the educational/popular work on genetics and eugenics
was to constitute an important aspect in a scientist’s work. Positive
eugenics — “stock breeding” should have been run by the human par-
ticipants themselves, through their awareness.

Pedagogy was also the area where Aul was quick to return to the
universal laws of genetics after the Stalinist period had passed. In his
studies comparing urban and rural children [10] as well as in his
popular writings about hereditary factors behind the intelligence, he
stresses again the biological factors as important factors in human in-
dividuality, stresses again the need for separate schools for children
with different talents [11]. He gives a bitter comment; “Our “modern”
genetics is too little engaged in heredity!” [12]

Aul believed (when it was politically possible) into biological fac-
tors shaping a nation’s fate and into the biological body of a nation.
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Aul wrote that besides the cultural and economic reasons coining a na-
tions history, the physical people themselves, their bodily and mental
characteristics give the natural basis for a nation’s history. Thus stud-
ies in physical anthropology are important in historical studies and in
making plans for the future [8, 13]. It is important to stress that Aul
appreciated (besides wishful thinking that genetics should solve all the
problems facing humankind) several ideas, now viewed as reaction-
ary. In this article it is perhaps not necessary to refer to Aul’s eugeni-
cal texts, especially because these have mainly been published in
popular issues. (For modern readers they are quite unusual, anyway.)
In these articles the theories of negative selection — basis for the
eugenical ideology — are discussed.

In his eugenical thinking Aul was not pessimistic. Quite on the
contrary, he believes that the negative evolutionary trends in society
could be exterminated. This is the place where negative eugenics gets
involved — the so called negative selection should be introduced by
not letting the less fittest to breed. Unlike many of his contemporaries,
Aul does not emphasize the violent methods of negative eugenics
(abortions, sterilisation, concentration camps). This way, although
being a member of the Estonian Eugenical Society “Toutervis” (Racial
Hygiene) — the latter kept the demand for sterilisation among its
watch-words [14] — Juhan Aul remained somewhat apart from the
main ideologists of negative eugenics in Estonia. On the other hand, if
we want to remain neutral — he does not deny the methods. We could
perhaps just state that Aul preferred the more positive methods of
eugenics, like educational work, medical check-up of would-be cou-
ples and settlers, etc. It is perhaps highly characteristic that in his cur-
riculae (written in numerous cases while applying for academic posi-
tions) he never mentions that he has been a board member (in 1930-
1936) of the Estonian Eugenical Society [15] or even a member of that
society. In these same curriculae he classifies his textbooks on genet-
ics as popular writings [6].

As a conclusion, it is important to stress that Prof. Aul’s scientific
thinking belonged to its time. He developed his ideas according to the
development of scientific knowledge (later also by the needs of the
changing political environment). His engagement 1n eugenics tried to
remain scientific, abstract, and not depending on the political and
demographic hysteria reaching the Republic of Estonia in the 1930s.
Aul also quite clearly distanced himself from racial attitudes which
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began to shade physical anthropology, especially in the light of Nazi-
German anthropologically biased racism. He could be even viewed as
anti-German in his writings from 1930s [16, 17]. Aul’s last writing on
eugenics-related topics could be that from March 1944, when he dis-
cusses again the phenomenon of a nation’s anthropological capability
[18]. His statement is that it is not the racial aspects of a human group
but its aptitude that is important while facing the future. If we place
this text into historical context — occupied by Germany, Estonia was
sending its youth to fight on the loser’s side — it can be viewed quite
propagandistic and suitable for a newspaper article. On the other hand,
this statement confirms Aul’s already mentioned attitude towards an-
thropological racism — he, being the head of the Chair of Anthro-
pology and Racial Studies founded at Tartu University in 1943 [6]
denied in a Nazi-occupied country that the racial aspects of individu-
als were important (or indirectly — denied that race was a critical
marker in eugenics) — contradicting himself thus with the official
Nazi ideology.

In his official letter of regret (being a part of the show organised by
the Soviets to reinforce their ideology) published in a newspaper [19]
Aul apologises for his acceptance of the mentioned chair in Nazi-
occupied Estonia. Although we can be sure that Aul did not get in-
volved in anthropological studies and attitudes Nazi racism was based
on, he must have known enough about the situation and its possible
results and thus, when becoming a victim of the Soviet witch-hunt,
considered this episode in his biography to be his main sin. (There
were enough “skeletons” in Aul’s “cupboard” from the occupation
period — he had, for example, also lectured on raciology at the local
school of security police [6].)

Professor Aul’s fate during the Stalinist era was not favourable.
The point was not racial studies — the latter did survive and develop
in the U.S.S.R. The Soviet official science did not accept the idea of
genetical heredity as a basis for determining the fates of individuals.
The approaches run by Soviet official science favoured different
methods for shaping humankind. The cause for dismissing Docent J.
Aul from the University was his engagement in the so called
“Mendelian-Morganistic” genetics. (He had officially apologised for
that too, as it had seemed to him his second important “sin”.) Perhaps
his popular works on genetics and pedagogy (which also included
eugenical ideas) can be behind these developments harmful to Aul.
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This could be the tragical note in our story — the formal repressions
against Aul took place because of ideas he himself had not seen as
sensitive enough. In a strictly scientific sense, he had perhaps consid-
ered them always correct. In this context we must give Prof. Aul our
credits for remaining a devoted scientist, and if we link him to eugen-
ics, it must be remembered that it was mainly the positive message of
this doctrine that was characteristic of Juhan Aul.
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ABOUT TEACHING ANTHROPOLOGY
AT THE UNIVERSITY OF DERPT (TARTU)
IN THE FIRST DECADES OF THE 19TH CENTURY

J. Kasmel, H. Erits
Institute of Pathological Anatomy and Forensic Medicine,
University of Tartu, Estoma

Anthropology became popular in the 18th century as a result of the
new attitude towards the natural sciences and their tremendously rapid
development. The introduction of anthropology into the curricula of
European universities laid the foundation for the establishment of in-
dependent professorships in this subject. One of the first such profes-
sorships was established at the University of Paris in 1855 [1].

For some reason, so far researchers have paid no attention to the
history of teaching anthropology at the Medical Faculty of the Uni-
versity of Derpt (Tartu) in the first decades of the 19th century. One
can find references 1n the literature to the effect that one or another
professor had taught anthropology to medical students and students of
other faculties. It is clearly impossible to find complete records in the
archives or literature about the above-mentioned period because time
has taken its toll.

The following study serves as an introduction to shed some hght
on this problem. Below we will give a short overview of those out-
standing professors who were the first to teach anthropology at the
Medical Faculty of the University of Derpt (Tartu) and other universi-
ties of czarist Russia almost two centuries ago.

When the University of Derpt (Tartu) was reopened in 1802, there
was a plan to set up four professorships at the Medical Faculty. In fact,
the university succeeded in establishing only three of them [2, 3, 4].

Daniel George Balk (1764—-1826) started his work as the professor
of pathology, semiotics, therapy and clinics in February 1802. He
came from Ko6ningsberg and had received a higher education at the
local university there. Before coming to Tartu he had worked as a
doctor in Courland [5]. For the first time Prof. Balk’s list of lectures
included medical-philosophical anthropology for medical students as
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early as in the second semester of the same year. The lecture lasted
one hour at a time, and it was based on the textbook of J. D. Metzger
that had been published in “Medizinisch-Philosophische Anthropolo-
gie fiir Aerzte und Nicht-arzte” in 1790.

These lecturers were followed by lecture on general pathology and,
as the professor of anatomy had not arrived yet, also by lectures on
osteology together with demonstrations of bone preparations.

In addition, Prof. D. G. Balk lectured on the influence of galvanic
flow on plants and conducted experiments on living and dead animals
by using the experimental method [6].

During the autumn semesters of the two following years
Prof. D. G. Balk lectured on physical-philosophical anthropology as an
introduction to purely philosophical anthropology. He then taught, for a
semester, natural-historical-philosophical anthropology as a premise for
purely philosophical anthropology. During the spring semesters of 1807
and 1808 Prof. D. G. Balk lectured on physiological-philosophical an-
thropology as an introduction to philosophical anthroplogy. All the
above-mentioned lectured were of the same duration and were based on
the named textbook [7]. Here Prof. D. G. Balk’s lectures on anthropo-
logy come to an end, but he continued to work at the Medical Fa-
cultyuntil 1817, being for several times elected Dean of the Medical
Faculty and Rector of the University.

In addition to D. G. Balk, during the period after reopening, the
University of Derpt (Tartu) also hired Martin Ernst Styx (1759-1829),
who worked as the professor of dietetics, pharmacology, history of
medicine and medical literature. Born in Riga and having later worked
as a doctor in several places, including Tallinn, Prof. M. E. Styx
worked at the university until 1826. He was also repeatedly elected
Dean of the Medical Facultyand Rector of the University [5].

Prof. Styx’ list of lectures for the spring semesters of 1805 and
1806 included lectures on physical-philosophical anthropology from
the viewpoint of its latest developments. The lectures took place four
times a week, one hour at a time. So far we have not been able to find
the textbook which served as a basis for his lectures [7].

Since 1803 the professorship of anatomy, physiology and forensic
medicine was held by Heinrich Friedrich Isenflamm (1771-1825),
who had come from Erlangen [5].

Beginning with the second semester of the same year,
Prof. H. F. Isenflamm started to lecture on various chapters in anatomy
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(osteology, myology, syndesmology, etc.), proceeding from the view-
point of age, sex, ethnic and individual characteristics. His lectures con-
tinued until 1809. In the spring semester of 1807, in addition to lectures
on the comparative study of autopsy, Prof. H. F. Isenflamm gave also
lectures on the pathology of human body bild, which may have included
elements of anthropology. In the spring semester of 1810 Prof. H. F.
Isenflamm delivered lectures on the biology of human body, which were
based on the textbook of J. Dollinger published in 1805 [7].

From 1805 the standard of teaching at the Medical Faculty im-
proved considerably, as all the six professorships that had been fore-
seen for the faculty were filled and the professors used to teach full
lecture courses on a regular basis [7, 8].

Ludwig Emil Cichorius (1770-1829), associate professor and pro-
sector of Theater Anatomicum, started his pedagogical work as a
member of the Medical Faculty in the first semester of 1805. He was
born in Leipzig and also got his higher education there. In 1814 he
was appointed full professor of anatomy, physiology and forensic
medicine [5]. Prof. Cichorius’ lectures on folk medicine, six hours a
week, were placed first in the curriculum. They were followed by his
lectures on the individual differences of people, based on their physi-
cal, age-related and sex peculiarities, four times a week, one hour at a
time, and, finally, by lectures on the history of anatomy.

In addition to folk medicine, during the second semester of 1805
he began to lecture on anthropology six hours a week. These lectures
took place in the spring and autumn semesters of every succeeding
year until the spring semester of 1810. In the autumn semester of
1806, Prof. L. E. Cichorius began to give lectures on essentials of
anatomy with a review of anthropology, pathology, dietetics and ther-
apy, which ended in the autumn semester of 1811. In the first semester
of 1807, Prof. Cichorius started his weekly lectures on the build of
human body for the would-be clergymen who were attending his lec-
tures on anthropology and folk medicine. The lectures continued in
the same amount in the spring and autumn semesters of the following
years until they ended in the spring semester of 1810. In the autumn
semester of 1813, Prof. L. E. Cichorius delivered lectures on the natu-
ral history of man four times a week, one hour at a time [7].

Karl Friedrich Burdach, who was born in Leipzig and who in ad-
dition to other subjects had attended lectures on anthropology at the
local university there, started to work as a professor of anatomy, phy-
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siology and forensic medicine at the University of Derpt (Tartu) on
July 4, 1811 [5]. Since the autumn semester of the following year he
gave lectures on the natural science of man, eight hours a week, on the
basis of the second volume of a manual that he had compiled himself
and which had been published in 1810.

In the two semesters of 1813 Prof. K. F. Burdach lectured three
hours a week on the history of the life of man, impregnation, develop-
ment and death, which enjoyed tremendous popularity among the audi-
ence [7]. Unfortunately, the 38-year-old professor was forced to leave
Tartu already in 1814 because of conflicts with the University Council.

Herewith, the lectures on anthropology and those with elements of
this subject at the Medical Faculty of the University of Derpt (Tartu)
came to an end, to start again after a short interval in the spring se-
mester of 1822 under the leadership of Prof. Johann Jacob Friedrich
Wilhelm Parrot (1791-1841) [7].

In addition to Prof. Balk’s lectures on anthropology that started in
1802, Prof. H. Fr. Isenflamm started to lecture on anthropology in the
autumn semester of 1803. The year 1805 could be regarded as the cul-
mination in the teaching of anthropology — four professors were
dealing with this subject at the same time. They taught five different
courses on anthropology or lectures that included elements of anthro-
pology.

After that the number of faculty members who taught anthropology
declined constantly, and eventually the lectures were discontinued.

How can one explain the abrupt end of lectures on anthropology at
the University of Derpt (Tartu)?

It is known from history that in the 1820s and 1830s science in
czarist Russia had to develop in difficult conditions. Soon after the
end of the 1812 war a period of political reaction come. One could
witness an offensive on the research done by the universities; as result,
the development slowed down. At that time even those brief notes
about anthropology the professors of zoology used to begin their lec-
tures with were removed from the syllabi. It was impossible to open
new chairs of anthropology at universities then. In 1817 Prince
A. N. Golitsyn became Minister of Education. He was narrow-minded
and proposed that science should be replaced by Bible reading and
that universities should become religious schools [9].

Although lectures on anthropology at the University of Derpt
(Tartu) had ended, their impact had been so great that Karl Ernst von
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Baer, the prospective world-famous natural scientist, defended his
doctoral disseration About the Endemic Diseases of Estonians in
1814, i.e. a few months after his graduation [10]. At first, Baer’s deep
interest in botany made him choose Livonian and Estonian carexes for
the topic of his dissertation. However, Prof. K. F. Burdach disap-
proved of this plan in the very beninning, as compiling a monograph
on carexes would have been too much even for a man like Baer. In the
Curriculum Vitae that Baer submitted in connection with the defence
of his doctoral dissertation he appreciated highly Prof. Balk who as
Dean of the Medical Faculty had influenced the final choice of the
topic of his dissertation.

Baer’s dissertation consists of five chapters. Chapter 2 gives an
overview of Estonian dwellings, clothing and food, and paragraph 14
deals with taking care of one’s body and lifestyles in different seasons
[11]. Until now Baer’s work has been regarded as a medical-geo-
graphical investigation [12]. On the other hand, in our view, one
should not neglect the elements of anthropology that are included in
the dissertation. Rather, because of the description of the bodily
structure and appearance of Estonians, it would be more justified to
regard this work as an anthropological-medical-geographical investi-
gation. After years of intense work and study, Baer published his
Lectures on Anthropology for Self-study. Part I in Koningsberg in
1824 (525 pages).

The opening lecture begins with the words ‘know yourself’ and it
closes with thoughts about anthropology as a science that deals with
the human being as a whole in every sense of the word. In his pub-
lished lectures Baer treats the human being and the human races, the
was unable to write the second volume that was planned to deal with
human mentality, evolution theory, and comparative anthropology
[13]. These lectures served as a basis for the courses of Associate Pro-
fessor Hermann Johann Kohler (1792-1860), who started to teach
anthropology at the University of Derpt (Tartu) in the 1830s (5, 7).
The 1820 Statutes of the University of Derpt (Tartu) foresaw a redis-
tribution of the six existing professorships for the teaching of medical
subjects. In order to improve the teaching of physiology, the Chair of
Physiology, Pathology and Semiotics was set up [14].

The position of the full professor of physiology, pathology and se-
miotics was filled in 1821 by Johann Jacob Friedrich Wilhelm Parrot.
He was born is Karlsruhe, had studied at the Medical Faculty of the

24
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University of Derpt (Tartu) and had got a doctoral degree in medicine
here. In 1826, however, he continued as a professor of physics. Parrot
made a number of research trips to the Pyrenees, the Caucasus, etc. In
1829 he was the first person to climb the peak of Mt. Ararat, being
accompanied by Khatchatur Abovyan (1809-1848). In 1837 he stud-
ied earth magnetism in the vicinity of Nordkap (5). In the spring term
of 1822 Prof. J. J. F. W. Parrot started lecturing on biology of the hu-
man body at the University of Derpt (Tartu). The lectures took place
six hours a week and they were based on the textbook written by
J. Prochaskas that had been published in 1812.

During the next autumn semester Prof. Parrot taught medical an-
thropology for non-medical students and an introduction to physiology
for medical students. The lectures were based on the textbook by
Chr. Bernoul that had been published in 1804 [7]. Thus, in the first
quarter of the 19th century it was the anatomical-physiological di-
rection that served as the foundation for teaching anthropology at the
University of Derpt (Tartu).

The question whether the University of Derpt (Tartu) was the first
university in czarist Russia to teach anthropology could be answered in
the following way. At Moscow University (the oldest university in Rus-
sia, founded in 1755), Prof. I. F. Vensovitch (1769-1811), professor of
anatomy, physiology, and forensic medicine of the medical faculty, gave
reasons for the need to teach anthropology in his speech at the festive
ceremony to celebrate the 50th anniversary of Moscow University in
1805 [15] The other universities of czarist Russia were founded as fol-
lows: Vilnius (1803), Kazan (1804), and Kharkov (1805).

This concludes our treatment of the problem under discussion.
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ON THE ACTIVITIES OF PROFESSOR EMERITUS
ALEXANDER BRANDT AT THE FACULTY
OF MATHEMATICS AND NATURAL SCIENCES
OF THE UNIVERSITY OF TARTU IN 1922-1926

J. Kasmel, T. Kasmel
Institute of Pathological Anatomy and Forensic Medicine,
University of Tartu, Estonia

Alexander Brandt (1844—1932), Doctor of Medicine and Zoology,
Merited Professor of the University of Kharkov retired in 1911 and
settled in Tartu intending to live there in his old age and be engaged in
private research [1].

Since 18 October 1912 he took part in the work of the Naturalists’
Society at the University of Tartu. On the recommendation of Yevgeni
Shepilevski, Professor Ordinary of State Medicine and Hermann Emst
Adolphi, Professor Extraordinary of Anatomy, Professor Emeritus
A. Brandt was elected an acting member of the Society at its 490
general meeting on 15 November the same year. He took an active
part in the work of the society till 1916 [2], when he left for the Cri-
mea to visit his children. In the tumult of World War I and the revolu-
tions of 1917 he lost his pension and property. It was only in 1921,
after suffering great hardships, that A. Brandt and his wife returned to
Tartu from the prolonged journey. The only shelter he could find here
was an almshouse. After a while he got the job of a teacher of natural
sciences in a private school [3].

Proceeding from the fact that the teaching of anthropology at the
University had been discontinued since 1913 [4, 5] and wishing to
contribute to his new home town, the 78-year-old Professor emeritus
A. Brandt wrote an application to the Faculty of Mathematics and
Natural Sciences on 22nd April 1922 [6].

In the application he expressed a wish to deliver, as a Privatdozen,
a course of lectures on anthropology which, he thought, every edu-
cated person should be acquainted with. He wished to lecture, either
in German or Russian, 2-3 hours a week in both terms. The Faculty,
the University Council and the Ministry of Education supported his
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application and he was given permission to deliver a course of lectures
on anthropology as a recommended subject, however, unpaid at first.
In the autumn of the next academic vear Professor emeritus A. Brandt
delivered, as a Privatdozent, lectures on anthropogeography. During
the next two terms he gave lectures on anthropology together with
prehistory, then on anthropology and a special part of anthropology
and finally on anthropology again. All the above-mentioned lectures
took place on the premises of the Institute of Anatomy at 5-7 p.m. on
Tuesdays. During that period A. Brandt published 3 articles in Estonia
[7]. Having received a private invitation, he and his wife participated
in the 200" anniversary celebrations of the Russian Academy of Sci-
ences in Leningrad in 1925 [8].

When the elderly Professor Emeritus A. Brandt had delivered lec-
tures during 8 terms as a Privatdozent at the University of Tartu, he
wrote an application to the Faculty of Mathematics and Natural Sci-
ences on 26 November 1926. In the application he notified that with
research taking up all his strength and energy, he could not continue
lecturing the next term [9].

In 1927 and 1928 he published two lengthy articles in the journal
“Russkii antropologicheskii zhurnal”, namely on the phenomenon of
right-handedness and left-handedness and the normal asymmetry of
the brain [10, 11]. In addition, Alexandder Brandt published his Ger-
man-language book “Feminismus” in Tartu in 1928 [12].
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ANATOMY OF THE TRANSVERSE
HUMERAL LIGAMENT

L. Kolts, H. Tomusk, E. Rajavee
Department of Anatomy, Tartu University, Tartu, Estonia

ABSTRACT

Ligamentum transversum humeri seu intertuberculare is an anato-
mically constant structure, which forms the anterior wall for the bony
Sulcus intertubercularis, turning it into osteofibrous canal. The liga-
ment is composed from three different units: the joint capsule, tendon
of the M. subscapularis and fibres of the dense connective tissue. In
case of anatomical vanations tendons of the M. supraspinatus and M.
teres major take part in turning the bony groove into osteofibrous
canal.

Key words: transverse humeral ligament, subscapularis tendon, bi-
ceps tendon.

INTRODUCTION

In the anatomical literature the term — Ligamentum transversum
humeri is not so very common. A lot of textbooks and atlases of anat-
omy ignore the existance of such a structure [1, 2, 3, 4, 5]; the others,
contrary, describe it as a constant structure in form of an broad band
of transverse fibres passing from the greater to lesser tubercules of the
humerus {6, 7, 8]. Some investigators describe it as part of the M. sub-
scapularis tendon, which attaches on the Crista tuberculi majoris [9].
The aim of the present study was to investigate the possible existance
or absence, and variations of the ligament.

MATERIALS AND METHODS

36 formalin-alcohol fixed shoulder joints (26 male and 10 female;
20 right and 16 left; in age 54-83) from the dissection course cadavers
were investigated. Muscles of the shoulder girdle and the shoulder joint
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with the exeption of the “rotator cuff” (Mm. supraspinatus, infraspina-
tus, subscapularis, teres minor) and Caput longum m. bicipitis brachii
were cut off. Art. acromioclavicularis was exarticulated, Ligg. conoi-
deum et trapezoideum were removed. Lig. acromioclaviculare was cut
off to examine the tendon of the M. supraspinatus.

The insertion tendons of the “rotator cuff” muscles were cleaned
from the rests of Bursa subdeltoidea and connective tissue. The joint
capsule between the M. subscapularis and M. supraspinatus (“rotator
interval”) together with the Sulcus intertubercularis overlaying tissues
were finely preparated.

RESULTS

In all the investigated preparations the tissues overlaying the Sulcus
intertubercularis form a “ligament” of various shape and composition.
It builds the anterior wall of the osteofibrous canal between the Crista
tuberculi majoris and minoris, closing the Tendo capitis longi m.
bicipitis brachii within the canal.

The investigated ligament consists of 3 main components:

1. tissue of the joint capsule
2. insertion tendon of the M. subscapularis
3. fibres of the dense connective tissue between the walls of the bony

Sulcus intertubercularis.

As exeptions, tendons of M. supraspinatus and M. pectoralis major
are engaged in the construction of the ligament.

Unequal partitipation of these components in the “bridge” over the
Sulcus intertubercularis makes it possible to point out some typical
variations of the investigated ligament. For this reason the structure
was divided into cranial, middle and caudal parts.

Cranial part of the ligament.

In 29 cases it was constructed from the joint capsule. The fibres of the
capsule coursed antero-laterally, combined with the tendon of the M.
subscapularis and closed the bony Sulcus intertubercularis anteriorly.
In 3 cases tendon of the M. supraspinatus with additional attachment
on Tuberculum minus formed the cranial part of the ligament.

Middle part of the ligament
In 27 cases tendon of the M. subscapularis crossed the Sulcus inter-
tubercularis. In 6 cases it inserted on Tuberculum minus and also on the
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Crista tuberculi majoris; 21 preparations showed direct insertion on the
Crista tuberculi majoris. In 9 preparations fibres of the dense connective
tissue (in 6 cases their origin was combined with the M. subscapularis
tendon) crossed the Sulcus intertubercularis to form the anterior wall of
the osteofibrous canal. The joint capsule made the connection between
the bony walls of the intertubercular groove in 2 cases.

Caudal part of the ligament

In 23 investigated preparations the caudal part of the ligament was
formed by the fibres of the dense connective tissue. In 6 of them one
could notice the previous connection of the superior fibres with the M.
subscapularis tendon; more inferiorly they existed like independent
collagen fibres. In 7 cases strong tendon of the M. subscapularis with
insertion on the Crista tuberculi majoris composed the lower part of
the ligament; in 2 cases the joint capsule built the lower part of the
investigated structure.

In four preparations we examined a variation of the M. pectoralis
major tendon. One part of it coursed upwards, got connected with the
M. supraspinatus tendon and closed the Sulcus intertubercularis
anteriorly with a tape-like fibrous membrane. In this case the bony
walls of the sulcus were not connected with each other by an
ligament-like structure. Under the tendon of the M. pectoralis only a
fascia-like sheet of connective tissue overlayed the vagina synovialis
of the long biceps tendon.

DISCUSSION

The term — Ligamentum transversum humer seu intertuberculare
was at first given by G. C. Brodie in 1890 [10] to point out the tissue,
which builds the “bridge” over the Sulcus intertubercularis and closes
the groove anteriorly, forming an osteofibrous canal. As the shoulder
joint is guided predominantly by the muscles [11, 12], the Ligamen-
tum transversum humeri between the Crista tuberculi majoris et
minoris ensures the fixation of the Caput longum m. bicipitis brachii
during the movements of the upper limb.

In the anatomical literature one can find different opinions concern-
ing the composition of the ligament. It is described as: strong fibres of
connective tissue [13, 14]; part of the Ligamentum coracohumerale or
glenohumerale [15, 16]; thickening of the joint capsule [17, 18] or
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composition of the Ligg. coracohumerale and glenohumerale in the
cranial part, and fibres of the dense connective tissue in the middle and
caudal parts of the ligament [19].

According to the results of the present investigation, the Lig.
transversum humeri is not a “true” ligament, composed from the fibres
of the dense connective tissue. Mainly three structures in different
form and appearance are engaged in the construction of the typical
“ligament” ( Fig. 1 ):

1) the joint capsule of the Art. humeri in the cranial part
2) the tendon of the M. subscapularis in the middle part
3) fibres of the dense connective tissue in the caudal part.

™A’

Figure 1. Schematic drawing of the anterior view of the right Art. humeri.

To show the typical composition of the Ligamentum transversum
humeri, the tendons of the “rotator cuff” muscles and the structures
overlaying the Sulcus intertubercularis are finely preparated.

In the cranial part of the Sulcus intertubercularis the joint capsule (C)
crosses the bony groove. The middle part of the ligament is formed by
the M. subscapularis tendon (T). In the caudal part one can find strong
fibres (F) of the dense connective tissue. A — Acromion; PC — Pro-
cessus coracoideus; SSP — M. supraspinatus; SSC — M. subscapil-
laris; TMA — Tuberculum majus; TMI -- Tuberculum minus; TB —
Tendo m. bicipitis brachii; LI — Ligamentum intertuberculare.
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The joint capsule was the most constant constructional element and
was found in the cranial part of the ligament in 29 investigated
preparations. In 2 cases the whole ligament was composed only by the
capsule. When the capsule was weak, it was strenghthened by the
additional tendon of the M. supraspinatus with the insertion on the
Tuberculum minus [20].

The anatomical fact, that the tendon of the M. subscapularis is
inserted not only on Tuberculum minus, was at first described by Till-
mann and Tondury in 1987. Although this is not accepted by the
majority of anatomists, some scientists support the opinion in their
publications [21, 22].

In the present study we found the M. subscapularis tendon in the
middle part of the ligament in 27 cases of 36. In 21 cases the whole
tendon crossed the Sulcus intertubercularis and inserted on the Crista
tuberculi majoris. In 6 preparations anterior fibres of the tendon ran
over the Sulcus intertubercularis and attached on the Crista tuberculi
majoris; dorsal fibres inserted on the Tuberculum minus and didn’t
cross the bony groove. According to the results, the insertion of the
M. subscapularis on the Crista tuberculi majoris is not a variation but
a fact of the normal human anatomy.

The finding of strong fibres of the dense connective tissue in the
caudal part of the ligament correlates with the findings of previuos in-
vestigators. Their origin is either independent or achieved by
separation from the M. subscapularis tendon [23, 24]. The position of
these fibres within the lower part of the Ligamentum transversum
humeri is influenced by the biomechanical forces, which are during
the movement of the upper limb stronger anteriorly in the lower part
of the osteofibrous canal than in the upper parts.

The variation of the M. pectoralis major tendon, which was partly
combined with the M. supraspinatus tendon, formed the absent “liga-
ment” to prevent medial luxation of the Caput longum m. bicipitis
brachii [25, 26].
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ECOTYPOLOGICAL APPROACH
TO THE INVESTIGATION OF URALIC PEOPLES

A. Kozlov, G. Vershubsky
“ArctAn-C” Innovative Laboratory, Moscow, Russia

ABSTRACT

The ecotypological approach may give possibility to bring out the
traits of similarity are due to influence of the ecological factors at the
period of Uralic unity origin.

The representatives of Uralic populations (Khanty, Mansi, Komi-
Izhems, Komi-Permiaks) were compared with the West Siberia Russians
and the Buryats by somatometrical, somatotypological and physiological
traits. The total sample size is 908, males 383, females 525.

Ecotypological groups of severe-continental climate (the Buryats)
of Sub-Arctic climate (the Komi-Izhems, the Mansi, the Khanty) and
of moderate continental climate (the Tjumen Russians and partly the
Komi-Permiaks) are opposed to each other. The main significant traits
are mass-height Rohrer index, the relative (to body weight) muscular
and fat components, subcutaneous fat tissue topography, torso dyna-
mometry and plate tapping test.

We suppose that the adaptive complex formed in ancient times
may even now define the anthropological unity of the peoples which
belong to the Uralic family.

Key words: Uralic peoples; ecology; morphology; physiology

INTRODUCTION

The ecological and climatic peculiarities of the area where anthro-
pological group was formed influence human physiclogical and mor-
phological characteristics. The prolonged influence of strong climatic
factors may lead to genetic adaptation — evolutionary changes in
gene pool between generations, which enhance the biological success
of the population [1]. The result of this process is forming of high
adapt groups — ecotypes. Ecotypes express themselves in the ten-
dency of morphophysiological changes in the direction favorable for
existing in a particular environment [2]. So far as morphofunctional
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adaptation to particular climatic-geographical conditions would be
traced in a population long after it changed the ecological environ-
ment, the ecotypological approach may be perspective for the study of
anthropological unity among of Uralic peoples. It gives possibility to
bring out the traits of similarity are due to influence of the ecological
factors millenniums ago — at the period of Uralic unity origin.

Proto-Uralic groups were formed under the conditions of cold, hu-
mid and, possibly, near-glacial climate [3]. According to formal geo-
graphical characteristics the area of their origin cannot be considered
as Arctic proper. Therefore we would call this hypothetical ancient
Ural ecotype “Sub-Arctic” which in its main traits is close to ecotypes
of Arctic and continental zones [2] but is not so strongly marked.

The further settling of Uralians took place mostly in the South-
taiga zone of the moderate continental climate [4]. As the new envi-
ronmental conditions of Eastern Finns and Siberian Ugrians are close
to the primary ones it may be expected that the main traits of the initial
ecotype in these groups will remain relatively stable.

We suppose that the adaptive complex formed in ancient times
may even now define the anthropological unity of the peoples which
belong to the Uralic family.

MATERIAL AND METODS

Object of research are representatives of indigenous and old-resident
populations of the Urals and East Siberia, 18-35 years old: Komi-
Permiaks (males=33, females=93), Komi-Izhems (m=34, f=46), Mansi
(m=40, f=72), and Khanty (m=33, f=69). Uralic populations were in-
vestigated in comparison with the West Siberia (Tjumen) Russians
(m=158, f=193) and the Buryats (m=85, f=52). In accordance with
historical periods of living under different climatic-geographical con-
ditions these populations are subdivided into ecotypological groups of
Sub-Arctic (Komi-Izhems, Mansi, Khanty), severe continental (Bu-
ryats) and moderate-continental (Komi-Permiaks, Russians) climates.
Anthropometric examination was carried out using traditional
methods. The body built components calculated by J Matiegka [5].
Somatotype diagnosis was made by J. Carter, B. Heath [6].
Topography of subcutaneous fat was researched with calipomethric
data taken in four points: subscapular, on triceps, suprailiac and on calf.
The skinfold thicknesses were summarized: subscapularis + triceps
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(upper the waist = UW); suprailiac + calf (lower the waist = LW); sub-
scapularis + suprailiac (trunk = TR); triceps + calf (extremities = EXT).
In each sample was counted the per cent of cases of subcutaneous fat
thickness prevalence upper vs lower of the waist, on the trunk vs ex-
tremities (respectively TR-UW, TR-LW, EXT-UW, EXT-LW).

Functional characteristics were researched according to standard
methods [7, 8].

The received data was elaborated by traditional methods (descrip-
tive statistics; t-criterion, Chi-square criterion, analysis of variance).
The confidence level of differences was P<0.05.

RESULTS

Values of weight-height correlations, of relative (to body weight)
body surface square and components of body built among representa-
tives of researched groups are given in Table 1. Preliminary analysis
showed that the Komi-Permiaks tend to come closer to the West Sibe-
rian Russians in these anthropometric characteristics. This fact was
taken into consideration in analysis of variance of differences between
different ecotypes.

The Komi-Permiak samples stand half-way between representa-
tives of continental and moderate climate ecotypes. In male Komi-
Permiak groups Rohrer index (RI) coincides with the corresponding
indexes among the Khanty but mean values of relative body surface
are closer to the characteristics of Russian males. As for the female
samples Rohrer index among the Komi-Permiak females is closer to
the female representatives of the moderate climate ecotype and rela-
tive body surface is the same as in Komi-Izhem females.

Body built components of various ethnoterritorial group representa-
tives was compared in relative values — per cent of body weight. The
muscular tissue varies little within the researched samples (Table 1). We
can only note the relative weakness of muscular component develop-
ment among the Komi-Permiaks and the Mansi — both males and fe-
males.

The greatest fat component in male samples was found among the
Russians and the Buryats (Table 1). The Khanty and the Mansi are
characterized by lower values of fat component. The Mansi differ sig-
nificantly (P<0.001) from other researched groups. The greatest total
and subcutaneous fat tissue was found among young Komi-Permiak
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females (differ from all other samples P<0.05). The Komi-Izhem fe-
males have less fat tissue than the Russians (differs by total body fat,
P<0.01). The Mansi and the Khanty females are characterized by the
least values of body fat component (differences from Komi-Permiak,
Russian and Buryat females P<0.05).

Table 1

Rohrer Index, Relative Body Surface and Relative (to Body Weight)
Content of Muscle and Fat Tissue among Representatives of Researched

Groups

Ethnic group, Rohrer Body Muscular Fat Tissue#

Index*# surface Tissue#
Sex M SD M SD M SD M SD
MALES
Komi-Permiaks 1.36 { 0.18 | 2.66 | 0.18 | 46.52 | 258 | 11.13 | 2.52
Komi-Izhems 144 | 0.12 | 259 | 0.14 | 48.73 | 288 | 11.06 | 2.38
Mansi 140 | 0.14 | 274 | 0.15 | 4575 | 3.76 | 9.17 | 2.56
Khanty 1.35 | 0.16 | 278 | 021 |48.49 | 587 | 11.02} 3.02
Russians 128 | 0.13 | 270 | 0.16 | 48.15| 2.78 | 11.67 | 2.27
Buryats 129 | 0.14 | 272 | 0.14 4751 | 343 | 11.62 ]| 2.76
FEMALES
Komi-Permiaks 143 | 0.16 | 275 | 0.17 | 40.17 ] 2.27 | 24.89 | 4.63
Komi-Izhems 148 | 0.19 | 275 | 0.19 | 42.24 | 353 |20.72 | 5.65
Mansi 152 1 019 1 279 | 0.18 | 38.92 | 3.16 | 2042 | 5.01
Khanty 148 | 020 | 286 | 0.22 | 4048 | 2.59 | 20.83| 4.35
Russians 136 | 0.15 | 279 { 0.18 [43.10| 273 | 2297 | 3.75
Buryats 145 | 020 | 274 | 0.11 [41.71 | 3.17 | 2343 | 4.64

* — belonging to the ecotype is significant (p<0.05) in male samples
#— belonging to the ecotype is significant (p<0.05) in female samples

An important characteristics is the topography of subcutaneous fat
among representatives of various populations. Among the Mansi, the
Khanty and the Komi-Izhem males subcutaneous fat tissue is concen-
trated on the body (Fig.1). It is distributed relatively evenly both above
and below waist and the limb fat layer is small. Among the Russian,
Komi-Permiak and Buryat males subcutaneous fat is located mostly
below waist both on the body and on the limbs.

The Mansi, Komi-Permiak and Komi-Izhem females are charac-
terized by even distribution of fat tissue without conspicuous preva-
lence of subcutaneous tissue either above or below waist, either on
body or on limbs (Fig. 2). The Khanty and the Buryat females are
characterized by greater amount of fat tissue on body above waist.
Among the Russian females subcutaneous tissue is mostly concen-
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trated below waist and on limbs. Prevalence of subcutaneous fat on
limbs as compared with body occurs twice as often among the Russian
females as among representatives of other researching groups.

........... +- -+ MANSI
== WS-RUSS

TR-UW TR-LW EXT-UW EXT-LW

Figure 1. Subcutaneous Fat Distribution in Different Ethnic Groups (males)
LEGEND: buryat — Buryats; mansi — Mansi; izhem — Komi-
Izhems; ws-russ — West Siberia Russians; TR-UW — Fat tissue
located mostly on the trunk upper the waist; TR-LW — Fat tissue
located mostly on the trunk lower the waist; EXT-UW — Fat tis-
sue located mostly on the upper extremities; EXT-LW — Fat tis-
sue located mostly on the lower extremities.

While defining somatotype according to Heath-Carter scheme we
found out that the Mansi, the Khanty and the Komi-Izhems are char-
acterized by manifested mesomorphic component which dominates
over endo- and ectomorphic components. All researched Mansi
(males) are mesomorphic; in the Khanty and Komi-Izhem samples
mesomorphic somatotypes constitute 96 and 94%. For Komi-Permiak
males the quota of mesomorphic somatotypes is reduced to 89%; in
Russian and Buryat samples — accordingly 81 and 85%.

In female samples the quota of endomorphic type of somatotype is
higher. But in the Sub-Arctic groups frequency of mesomorphic so-
matotypes remains high among females as well: 80% of Komi-Izhem
females are mesomorphic, among the Mansi — 75%, among the
Khanty — 67%. For comparison: 40% of Russian females have meso-
morphic prevalence and 51% — endomorphic; 36% of Komi-Permiak
females are mesomorphic and 63% are endomorphic; among the
Buryat females the values are accordingly — 23 and 76%.
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..............

MANSI
WS-RUSS

Figure 2. Subcutaneous Fat Distribution in Different Ethnic Groups (fe-
males). LEGEND: see Fig.1

While evaluating the functional characteristics we took into ac-
count that values of dynamometry and lung vital capacity depend upon
total body sizes. That is why we have estimated the relative indexes
(in units per body mass — Table 2).

All interethnic differences of handgrip dynamometry are non-sig-
nificant. The highest relative indexes of torso dynamometry belong to
the Komi-Izhems — both males and females. The differences between
the Komi and the Russians as well as between the Komi and the Bury-
ats are significant. The Mansi of both sex groups have the intermedi-
ate position between the Izhems and the Russians. Analysis of vari-
ance has shown the importance of the ecotype factor (P<0.05).

The lowest relative spirometry indexes were found in Komi-Izhem
samples (in male samples difference from the Russians and the Mansi
are significant, in female samples — from the Russians and the Bury-
ats, P<0.05).

Systolic arterial blood pressure practically does not differ in Komi-
Izhem, Mansi and Russian samples (Table 2). But in all these groups
(for both males and females) the systolic blood pressure is signifi-
cantly higher as compared with the Buryat samples. As for the dia-
stolic blood pressure the differences are non-significant in all re-
searched groups.

IR*
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Table 2

The Relative Physiological Indications (in units per body mass),
Arterial Blood Pressure and Psychophysiological Indications
in the Urals and Siberia Ethnic Groups

ETHNIC GROUP

SIGN MALES FEMALES

K-Izhems|Mansi |Russians{Buryats |K-Izhems|Mansi |Russians|Buryats
Sample |N 30 39 165 75 24 24 191 95
s1ze
Handgrip (M 75.1 773 75.9 72.0 50.7 51.1 48.6 46.9
dyn
(kg) SD 9.3 11.5 11.1 8.1 8.0 7.7 9.1 74
Torso M| 2709 | 237.7 | 2225 1779 { 1626 |138.3 | 107.8 | 1019
dyn.*#
(kg) SD| 346 423 32.6 36.9 54.5 54.1 26.3 23.0
Spirome- |M [5646.3 |6283.5 |6244.1 |6076.2 |4454.3 [4730.85089.1 |5049.8
try
(ml) SD| 691.3 |923.2 | 902.7 | 898.6 [1046.7 ]876.0 | 774.5 | 910.8

Systolic |[M | 120.79 | 121.84f 119.14| 111.48| 117.08 | 114.60] 112.77 | 108.64
ABP (mm |[SD| 12.93 13.44 9.89 11.29] 16.15 10.10| 9.73 9.68
Hg)
Diastolic (M 70.50 73.30[ 73.27 69.84| 71.88 | 70.20f 70.31| 68.18
ABP (mm |SD} 10.05 9.13 7.84 08.86 791 7.43 8.43 7.30
Hg)
Static M 38.37 38.22] 42.78 41.20] 41.55 | 34.74] 27.07} 3266
endu-
rance SD| 14,01 13.28] 15.65 15.30| 26.41 19.41 997 1448
(sec)
Plate M 65.90 62.05| 66.82| 73.24] 71.80 | 6554} 70.31| 70.80
tapp.*
(blow/ SD 9.21 8.77| 10.44 10.26 8.84 9.71 9.79 9.64
15sec)

* — belonging to the ecotype is significant (p<0.05) in male samples
# — belonging to the ecotype is significant (p<0.05) in female samples

Values of static endurance of hand and forearm muscles in male
samples are almost equal. We can point out the tendency towards the
lower values among the Komi-Izhems and the Mansi. As for the fe-
males the Komi-Izhems here demonstrate the highest values of static
endurance (differences from the Russians P<0.05). The Mansi and the
Buryats excel Russian females non-significantly.

The results of the psychodynamic plate-tapping test are very close
within the male and female samples. The exclusion is Mansi sample: it
shows the lowest plate-tapping test values in both male and female
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groups. Among the males the differences from the Buryats are signifi-
cant and among the females — from all other samples (P<0.05).

DISCUSSION

By our data, the representatives of Sub-Arctic ecotype stands apart
from moderate- and severe-continental climate ecotypes in all the most
ecologically important characteristics. According to analysis of vari-
ance (Table 1), distribution of Rohrer index values both in male and
female samples showed significant influence of the ecotype factor.
According to relative (in proportion to body mass) content of muscle
and adipose tissues in different ethnic groups the ecotype factor is
significant (P<0.05) for representatives of female samples. Ecoty-
pological groups of severe-continental climate (the Buryats) of Sub-
Arctic climate (the Komi-Izhems, the Mansi, the Khanty) and of mod-
erate continental climate (the Komi-Permiaks, the Tjumen Russians)
are opposed to each other.

Peculiar topography of subcutaneous fat tissue can be traced
within researching ecotypological groups (Figs 1, 2). Both Komi
groups as well as the Mansi demonstrate “Sub-Arctic” variant of sub-
cutaneous fat distribution. The fact that the Khanty females tend to
show the pattern of subcutaneous fat topography which is close to the
Buryat females (i.e. the “Continental” type) does not disagree with the
whole picture because it is known that the arctic and the continental
ecotypes are very similar [2]. According to analysis of variance, the
ecotype factor is important for such indication as “the total thickness
of skinfolds on limbs” and also — in male samples — for “the total
thickness of skinfolds below waist” (P<0.05).

We should note the clearly seen mesomorphness of representatives
Uralic populations by Heath-Carter scheme. The growth of mesomor-
phic component is characteristic of the Sub-Arctic ecotype. It is con-
firmed by our data on the growth of active body mass among Sub-
Arctic Uralians and by some other researchers’ observations [2].

Representatives of Sub-Arctic ecotype are also characterized by
certain functional peculiarities. Komi-Izhem and Mansi males demon-
strate the highest mean values of torso dynamometry, small values of
static endurance and relative “slowness” while performing psychody-
namic plate-tapping test as compared with representatives of other
ecotypological groups. According to analysis of variance (Table 2),
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ecotype factor is significant for torso dynamometry values in both
sexes and among males — for results of plate-tapping test.

These data are corresponding with results of our investigations of
the newborns, children and teenagers in Uralic populations [9, 10, 11].

The total body sizes and weight-height correlations among the
children of researching ethnoterritorial groups coincide with
“Bergman’s ecological rule”. Increase of body sizes among group rep-
resentatives who live under more severe climatic conditions is found
among newborns as well as among older children within correspond-
ing age and sex groups.

Menarche age in different groups differs according to the ecotype
too [12]. Ob Ugrian, Izhem and Komi-Permiak females are character-
ized by later menarche age as compared with rural residents of Bury-
atia and West Siberia Russian females.

We should pay attention to the peculiar — in ecotypological re-
spect — complex of traits characteristic of the Komi-Permiaks. This
group has certain traits which draw them close to both Sub-Arctic and
moderate continental climate ecotypes.

Among the traits characteristic of the moderate continental climate
ecotype we can name high values of Rohrer index, high development
of fat tissue and — accordingly — large percent of endomorphic so-
matotypes among Komi-Permiak females.

Still a wide spectrum of ecologically significant morphofunctional
traits unites the Komi-Permiaks with Sub-Arctic populations. Among
them we can note the relatively high values of Rohrer index combined
with small body surface square; moderate development of fat tissue
and significant (89%) prevalence of mesomorphic somatotypes among
males; very late menarche age in Komi-Permiak girls [12].

In general during the analysis of morphological and physiological
characteristics among representatives of researching populations we
were able to trace the likeness of many ecologically significant traits
of the Ob Ugrians (the Mansi and the Khanty) and the Permians (the
Komi-Izhems and partly the Komi-Permiaks). In our opinion this like-
ness can be partly explained by the fact that the Eastern Uralians
originated from one and the same Sub-Arctic ecotype group.

In ancient times the Ural group was formed in Sub-Arctic regions.
Then they dispersed either to similar climate regions or to more mod-
erate but also relatively severe climatic zones [4, 13]. In these cases
main elements of the original ecotypological morphofunctional com-
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plex were most probably kept intact which is confirmed by our re-
search.

The results of ecotype analysis cannot solve the problem of the
anthropological interrelation of the Uralic peoples. By our judgement
the utility of this approach is in the exposure of the possible way of
the origin of Uralians’ morphological and partly physiological simi-
larity.
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CARDIOVASCULARDISEASES RISK FACTORS
IN YOUNG FAMILIES

E. Kurvinen, R. Jordania, K. Aasvee
Estonian Institute of Cardiology, Tallinn, Estonia

ABSTRACT

Young couples living in Tallinn were investigated, common and spe-
cific risk factors of cardiovascular diseases (RF CVD) were detected.
Our results showed a high prevalence of RF detected in young fa-
milies already. Only 6% of couples haven’t anyone. Men had more
frequently higher blood pressure.
An adequate information of existance of RF in young couple allow
for performing more effective prophylactic measures.
Key words: cardiovasculardiseases, risk factors, lipids, apolipo-
proteins.

INTRODUCTION

In Estonia there is a high prevalence in morbidity and mortality of
cardiovascular diseases (CVD), 80% of them forms ishaemic heart
disease [1]. Basing on those facts, the importance of more profound
scientific investigations and prophylactic measures of atherosclerosis
are evident. As CVD are multifactorial in origin [2], its important to
detect factors as early, as possible and using intervention measures
reduce them.

There are a lot of investigations of prevalence of noncommunica-
ble diseases, CVD, and their RF among these [3, 4]. In Estonia, there
have been performed profound population based epidemiological in-
vestigations of CVD RFs among Tallinn’s schoolshildren and 35-59
year men populations [5, 6], but information about epidemiological
situation of CVD RF among young adults 20-30 years is absent. This
age is quite important, as family is created, most of children are born.
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