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Three hundred and twelve Swedish inductees (average age 18.7 years) were compared with 
skulls from men aged 18-25 who had died in 1810 regarding skull morphology and the 
dimensions of the dental arches. 

The skull morphology was analysed roentgen-cephalornetrically with profile and postero- 
anterior roentgenograms. The sizes of the dental arches were measured on casts and directly 
on the skulls. 

The cranium was found to be larger in the inductees than in the skull material. The cranial 
base was more cnrved in the inductees, which also showed more maxillary alveolar prognathism, 
proclination of the upper incisors and larger gonion angle. The width of the dental arches 
between the first molars was smaller in the present day material, while the length of the 
dental arches was longer. 

The results show that parallel to the secular increase in body height there is also secularisa- 
tion of the morphology of the cranium, including changes also in the cranial base, which 
suggests a change in the genetic constitution of the population in western Sweden during 
the last 160 years. 

Secular increase of stature in the populatioii in general has been found to be 
accompanied by secular changes in the classical anthropometric cranio-facial 
dimensions (Udjus, 1964.; Lewin & liedegiird, 1970, 1971). During the 
initial phases of secular increase in stature there is a simultaneous tendency 
of the skull to become more dolichocephalic and of the facial index to decrease 
because the skull increases in length and the face in height relatively more 
than in width. In more advanced secularisation, when increase in body 
height is constant for several decades or tends to cease, on the other hand, 
there is a tendency of the skull to  become brachycephalic and to an increase 
in the facial indeu. This is because the secular increase in length of the skull 
and in height of the face decreases, while the width of the skull and the face 
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r 7  1 l i t ,  Im*?eiit-day inaterial corisistcd of 312 men sclecteci at ran(lorn fri 1111 

i i i  west Siwtleii (Lcicin, 1972). They ranged in age froin 18 to 

Init mostly from 18 to 19 years, so that the iiiean agc N;I> 18.7 
years. -4s for tlieir dentitions, it might I)(; mentioned that they hat1 l w t t r e t h i i  

20 ant l  ?d) iiatural teeth (mean 28). 
Mrri living in tlie west Sweden 160 years ago were rtprewritc(1 I!!- 

sbelvtal material froin a in gra\;e of soltliers wlio (lied iri u'est S\\-etlrn 
tliiring an ej'itlemic of typhus in 18JO. The material was so well j)rrser\-r(l 
that 35 crania Jvitli, anti 25 witliout, ;I niaiitlible coulrl he analysetl c ~ c l i l i a l o -  

itirtric:ally as well as  11 separate mandibles. 111 atltlitioii. the size of tlii: clcrital 
arclie:, i i i i (I  tlie height of the pslatal vault could be measuretl in 20 cran in 
Millimit ii nianclihle, and tlie size of the tlental arch in 18 separate nimiIi1)lw 
wliich w i w  1):irtly defective. h i  earlier investigation has shown that this 
sl<cletiil niaterial is representative of the healthy niale popiilation i i i  the age 

classes of 18-25 years in tlie south-west of Sweden in the 1)eginning of the 
last crntiiry (Eugstrdm, Lerciri X- Obfrg, 1972). Jutlging f r o m  oiir brio\ilctlpt: 
of' sic-ciilar increase in I)oc\y height ill the sivecMi nialc popiilation (Hult-  
kmntz,  1027) ant l  I~o t ly  height statistics of soldiers from tlie entl of tlie 18th 
ccaiitiiry (Tinjavn, 1927), tlie average height was a h i t  168 ctii. Bod!- Iicight, 
i.alcLiIatecI f rom tlie long hones of the limbs, also suggested a nienii height 
of 168 mi. J3ody height in the inductees stcidietl was? on tlie average, 170 (mi. 
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irnliressions for dental casts were talien. At roentgen examination the head 
was fixed in a cephalostat with the Frankfort plane horizontal and with the 
inandible in intercnspal position. For structures in the median plane the 
linear enlargement in profile views w-as 5.6 yh and in postero-anterior pro- 
jections in the frontal plane through the Iiorion on both sides it was 8.6 ?,,. 
The impressions for the casts were made in alginate and the casts were 
Iirepared in stone. 

For examination the sliulls were mounted in the cephalostat and lateral 
and postero-anterior views were obtained with the inandible fastened in 
intercuspal position. Similar roentgenograms were also obtained of the 
mandible separately. Roentgenograms were taken with the skull in the same 
position in the cephalostat and with the same degree of magnification as for 
the inductees. At roentgenography of the inandible separately the bone was 
oriented in the cephalostat with the aid of special holders so that the pro- 
jection was the same as if it were united with the cranium. 

Fig. 1. Reference poinis used in profile roentgen cephalometric analysis. 
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P g* 

Fig. 3. Reference points pg’. cd‘, beta angle and reference line RL’. 

sp’ A point 011 the line joining 17 and gn at the same distance from n 
as the poirtt sp. 

NSP Yasion-sella perpendicular. The perpendicular to NSL through s. 
R L  R m i ~ i s  line. The tangent to the posterior border of the mandible 

through ar. 
RL’ The tangent to the posterior border of the mandible. 

Fip. 4. Reference points I I P P ~  in anal!-& of postrro-anterior roentgenograms. 
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Statistical nwthods arid error of the nwthod 

Differences between distributions were tested with IIann-TVliitney's U-test. 
The iiuiiiber of possibly false significances were calculated according to 
Elili~ritl and Sceger (1965). 

The errors of the method of the roentgen cephalometric analysis of the 
profile iiieasiireineiits were studied in a previous investigation (iTngercal1, 
1970) ant1 of ineasureiiieiit of postero-anterior roentgenograms, by Ingervall 
and Lc/itiartsson (1972). The errors of ineasiireinerit of the size of the dental 
arches have also been reported pre\-iouslv ({nngervall, 1970; Irigerzdl, 
S ~ r ~ n ~ a n  & Th ilandcr, 1972). The inethotls used proved to permit recording 
with good preci-' >ion. 

RESULTS 

The results of the roentgen cephalometric analvsis are gi.;en in Tables I, 
I1 lllld 111. 

On comparison of the size of the cranium, as measured in skulls and in 
tlie inductees, most variables slioived significant differences. The linear 
measurements were thro~iglioiit significantly larger in the iriducteea than 
iii the skulls (Table I). An exception was found on profile analysis of variable 
4 (s-w) and the= overjet and  oi-erbite (var. 17 and 18) for l\-hich no significant 
differences cou ld  be demoiistrated. As for the two last mentioned variables, 
however, the iiiiiiiber of ohsen-atioiis in the skull inaterial was very small. For 
inr. 15 (crr-tgo) tlic relationship w s  opposite to that of the other linear 
ineusureineiits, i.e. this wrinble \\-as siiialler in the iiiductees than in the skull 
inaterial. 

:Use the width measurements were significantly larger in the inductees 
than in the shil ls  (Table 11). Thus, the calotte (I-ar. 39), maxilla (var. 43) 
and iiiandible (var. 16) were ivider in the inductees. Significant differences 
Jt-ere iilso found in the distance between the inostoid processes (var. 40) 
and between the outer borders of the orbitae (var. 42). 

-4s for the shnpe of the face aiitl the cranial base, significant differences 
T\-ere found for iiiore t l im half of the variables (Table 111). There was a 

tendency to a iiiore proiiouiicetl curvature of the cranial base in the inductees 
t h n i i  in the sl\ulls (var. 19 and 29). Maxillary prognathisin 1 

less pronoilliced in the iiiductees than in the skiills (mr .  21). The inductees, 
on the other Iiiiiid, sho\\-ed inore inazillary alveolar prognathisin (1-ar. 24) 
niid ti larger procliiintioii of tlie upper incisors (var. 30), resulting in a snialler 
iiiterincisal angle (wr .  31). The incliiiution of the I n a d l a  (1-ar. 26) was so1iie- 



'I'ahlr I. 
lrirnher oJ obseruntions, n, mean, '51, .standard deviation, S.D. and range of I  nrintion 

1. 11-s 310 74.86 
2. mar 261 101.20 
13. n-ba 249 113.41 
4. s-ai- 261 38.14 
3. s - h a  249 49.24 
6. sp-pin 310 57.87 
7. ss-pni 310 51.30 
8. ss'-pm 310 50.90 
(1. pni-NS1. 310 48.87 

10. pm-NSP 310 16.63 
1 1 .  n-gn 297 126.14 
12. n-sp 310 56.31 
13. sp'.gn 297 69.78 
14. pg'.tgo 254 83.24 
15. ar-igo 254 53.12 
16. p g . d  
17. i+ io  295 3.68 
18. ii-io 295 2.8?1 

3.54 
4.55 
4.97 
3.57 
3.74 
3.54 
3.11 
3.08 
3.31 
3.52 
7.21 
3x2  
5.58 
5.01 
4.54 

1.88 
I .77 

64.0-- 87.5 57 
85.0 -113.5 31 
98.5- 127.0 59 
29.0- 48.0 23 
37.0- 61.5 57 
48.0- 69.0 47 
40.0 - 58.5 56 
40.0- 535 56 
42.0 - 70.0 57 

6.5- 26.5 57 
107.0-152.0 313 
46.5 - 71.5 48 
55.0- 86.5 28 
72.5 --101.3 31 
38.5- 68.5 30 

42 
-2.0-- 16.0 7 
--1.5 - 9.0 7 

63.40 3.25 58.0-- 77.0 
96.42 5.11 86.5-105.5 

104.91 5.57 94.5-123.5 
37.26 3.33 29.5.- 42.0 
45.21 3.18 38.0- 51.5 
52.23 3.56 41.0- 60.5 
49.14 3.69 37.5-- ,583 
48.96 3.60 37.5---- 58.5 
45.12 2.87 37.5-- 22.0 
14.7<5 4.03 4.0- 23.0 

121.82 6.74 110..i---138.0 
53.57 3.50 46.0-- 61.5 
65.20 6.09 61.0--- 82.0 
78.71 5.54 70.5-- 91.0 
57.43 5.57 48.5-- 71.0 

120.43 6.18 108.0 --134.5 
4.21 1.66 2.0-- 7.0 
2.21 2.86 --1.0--- 8.0 

* - 0.01 -r',o.os * *  = o . o o i i ~ . - o . o i  * * *  = P<0.001 
Euptxttd number of false vgnificanccs at  5 oo-k \e l  at most 1 (6 '"), at 1 ao- le \d  0 ( 3  ",)) 
and at 0.1 h e 1  0 (0.1 ",). 

Table 11. 

\rimher o/ ohseruritions, n ,  meon, 11, s/andard deLicttion, S.D and range oj 1 nritrtion, 
i n  mm, of U-idfh dimensions memiireti on postero-nnterior roentgenogrtirn? 

Inductees Skulls 
_- -- ~~ _ _  - ~ _ - _ _ _  - 

D. Range Lhffirencc \'%u I ' l h l  

3 0 .  cwr'-cur' 310 156.93 5.81 138.5-172.5 50 132.90 5.57 139.0-165.5 4.05*** 
40. I I I ~ - I I I S  312 118.49 5.18 101.0-132.0 42 110.87 5.94 9L.i-123.0 7.62*"* 
41. mtw- 

m t t  r 311 102.99 4.14 90.5-118.0 60 102.78 4.01 94.0 114.0 0.21 
42. 10 1 )  310 93.62 3.52 82.5-103.0 59 91.92 3.41 84.0-100.5 170*"* 
41. 1111) nio 311 28.55 2.93 22.0- 35.5 60 28.14 2.87 22 0 - 37.0 0.41 
14. ciii em 312 65.46 ,3.73 51.0 - 75.0 59 63.47 3.35 57.0 - 71.0 1.99*** 
43. .ig-.ig .112 91.73 5.29 80.0 112.5 43 92.73 7.53 78. 
46. go >:o 312 105.85 6.12 89.0 121.0 40 101.63 10.16 80. 

* - 0.01- F'(O.05 
l,upc( t t t l  nriiiilwr of f A e  significances a[ 5 ao-le\rl 0 (8 ",) and a t  0.1 ',)-le\el 0 (0.2 "(>) 

~ _ _  I1 \I 
- . -- 

- - -. 

** *  - P<0.001 
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Table 111. 
Number of observations, n, mean, M ,  standard deviation, S.D. and range of variation, 

in degrees, of angles measured on profile roentgenograms 

Inductees Skulls 
Variable n M S.D. Range n M S.D. Range Difference 

19. n-s-ba 247 131.18 5.46 118.5-147.5 57 133.23 7.02 114.5-151.5 -2.05* 
20. n-s-ar 261 123.96 5.90 109.0-175.0 29 129.10 6.56 117.5-149.5 -5.14*** 
21. s-n-ss 310 82.16 3.51 72.0- 91.0 54 83.62 4.34 74.5- 97.5 -1.66* 
22. s-n-pr 310 85.01 3.46 76.0- 94.0 46 85.10 4.46 75.5- 99.0 -0.09 
23. s-n-pg 297 81.52 3.42 72.5- 93.5 30 81.92 3.75 73.0- 91.0 -0.40 
24. pr-n-ss 310 2.89 1.29 0.0- 7.5 47 1.56 1.09 0.0- 4.5 0.27*** 
25. ss-n-sm 296 2.55 2.36 4 . 0 -  9.0 29 3.17 3.01 -3.0- 9.0 -0.62 

~ 

26. NSL/NL 310 7.40 3.41 4 . 0 -  17.0 56 8.80 3.11 1.5- 17.5 -1.40'* 
27. NSL/'hlL 295 29.29 6.29 14.0- 50.0 30 27.03 6.87 8.0- 45.5 2.26 
28. NL/ML 295 21.92 5.90 8.5- 4.4.5 31 17.87 6.35 3.5- 28.0 4.05** 
29. NI,/OL, 309 7.85 3.63 -5.5- 20.0 18 9.75 5.36 2.5- 19.5 -1.90 
30. ILJNL 310 113.08 6.33 91.0-138.0 47 104.76 7.39 85.0-117.0 8.32*** 
31. ILJIL; 295 127.28 9.22 99.0-151.0 22 136.86 10.61, 122.5-163.0 -9.58*** 
32. IL;/ML 309 97.59 7.61 79.0-121.5 40 96.29 7.22 79.5-111.5 1.30 
33. MLjCL 309 69.96 6.21 55.5- 92.5 46 70.03 6.05 52.5- 83.0 -0.07 
34. OL;/ML 309 18.86 4.64 6.0- 34.5 23 14.87 5.85 3.0- 24.5 3.93** 
35. s-ar-:go 254 143.87 6.90 101.0-167.0 29 139.43 6.73 123.0-151.5 4.44** 
36. ltlL/RL 254 121.48 6.99 95.5-141.0 31 118.11 7.11 105.0-133.0 3.37* 
37. ML/RL' 42 118.41 7.00 106.0-132.5 
38. Beta 42 30.10 4.01 23.Q 41.5 

* = O.Ol<P<0.05 ** = 0.001<P<0.01 *** = P<O.OOl 
Expected number of false significances at 5 Oh-level at most 1 (8 ?&), at 1 %-level 0 (2 ' 4 )  
and at 0.1 ?/,-level 0 (0.5 "b). 

______-___ 

\$-\-hat less in the inductees than in the s l d l s ,  while the angle between the 
nasal line and the mandibular line (var. 28) was larger in the inductees. 

The gonion angle (var. 36) was somewhat larger in the inductees. There 
\\-as a tendency for the mandibular occlusal line and the mandibular line 
(var. 34) to be less parallel in the inductees. The angle betweell the posterior 
cranial base and the ramus line (var. 35) was larger in the inductees than 
in the skulls. 

In  those cases u-here the upper and lower central incisors in the skulls 
had been lost post inortein and the contour of the alveolus was distinct in 
profile roentgenograms, the longitudinal ales of the upper and lower incisors 
were deduced from the direction of the alveolus. The means for variables 



’1 <l l , lC 1v. 

i n  mm. for ~tiir’th and length o/ dental arches a n d  heiqht of pnliittrl i i i u l t  

Iiimhrr o/ obserinhons, n ,  meitti, \I, stclntterd ( I e ~ l i c ~ i o n ,  5.11. iind rtrnge of i (iricition, 

- -- ._ -- - 

lndtrctce~ Skiilli 
\ r l l  lal)lt, 11 hl  5.11. I h g e  n R I  S.D. Rmge Dlfftilerlcc. 

- ~ ~- ._ __ -~ 

17. 41\’1’ IIJ 248 30.71 2.52 24.5-43.6 24 36.4‘2 2.17 31.0-43.4 0.2t3 
Ill. 4111 \I, UJ 306 47.35 3.41 37.0 56.0 63 48.94 3.03 41.0 53 8 - I.50A” 
10. \I\\ 1’. iJ 257 36.86 2.47 28.6 4 3 . 3  33 36.74 2.41 29.5 -42.5 0.12 
io .  .\I\\ !I. I J  301 48.77 3.44 34.5--59.1 72 50.80 i.00 44.3-59 4 2.0 
-i1 411 uj 298 32.39 2.81 22.0-39.6 17 29.09 2.8) 24.1 34.5 1.30**‘ 
52. A I I ,  i j  291 2().8i 2.81 20.8 -.39.7 30 26.00 1.80 21.8 30.2 3.8i”“ 
53. €Ia.lght of 

palnt‘il bault 204 10.29 2.23 13.7 -26.8 16 113.41 2.68 l5.L 24.0 0.851 
- ~ - _ _  - ~~ . -  

0.001- 1’. 0.01 * * ’  -- 1’< 0.001 “ A  

i . , \ p ~ t d  nun~lirr of lalsr sipnlfrcanc c\ a t  1 OO-le\el 0 (2 ( I ( > )  a n d  at 0.1 oo- le \d  0 (0.2 ‘ I  ,) 

”ahle v-. 
Cvniparison of mean values of profile roentgen cephalometric linecir dimensions founil in 

Inductres Skrrlls Hjiirk 
( 1947) 

in the present f i nd  eurlier- Scandinavicrn investigrrfions 
~ ~. 

74.9 
101.2 
113.4 
38.1 
49.2 
57.9 
51.3 
50.9 
48.9 
16.6 

126.1 
56.3 
69.8 
83.2 
.53. I 

3.7 
2.8 

68.4 73.2 
96.4 98.1 

104.9 
37.3 37.0 
43.2 
52.2 56.8 
40.1 
40.0 
45.1 
14.8 

121.8 128.3 
53.6 22.5 

68.2 
78.7 
57.5 < < .  5 3  2” 

120.4 
4.2 3.0 
2.2 2.0 

- r  - 

~~ 

73.9 73.6 

111 4 
38 0 

48.‘,* ‘29 3 
77.0 

52.H 
51.5 

48.3 48.2 
14.0 13.11 

128.0 129.0 1‘26.0 
56.3 > LO 
72.23 72.7 

82. I 

-. 

-’ denotes that the reference point was not exactly the same as that in  the present investigation. 



C H 4 N G E S  IN TIIE MORPHOLOGY O F  TIIE SKULL I N  SWEDISH MEN 549 

Table VI. 
Cornprison between mean values found for angles onprofde roentgen cephalometric analysis 

in the present and earlier Scandinavian investigations 

Variable Inductees 

10. n-s-ha 
20. n-s-ar 
21. s-n-ss 
22. s-n-pr 
23. s-n-pg 
24. pr-n-ss 
25. ss-n-sm 
26. NSL/NL 
27. NSL/ML 
28. NLjML 
29. NL/OL, 
30. IL,/NL 
31. IL,/IL; 
32. IL;/ML 
33. MLjCL 
34. OLi/ML 
35. s-ar-tgo 
36. ML/RL 
37. RIIL/'RL' 
38. Beta 

131.2 
124.0 
82.2 
85.0 
81.5 
2.9 
2.6 
7.4 

29.3 
21.9 

7.9 
113.1 
127.3 
97.6 
70.0 
18.9 

143.9 
121.5 

___ 

Skulls 

133.2 
129.1 
83.3 
85.1 
81.9 

1.6 
3.7 
8.8 

27.0 
17.0 
9.8 

104.8 
136.9 
96.3 
70.0 
14.9 

139.4 
118.1 
118.4 
30.1 

Bjork 
(1947) 

Lindegdrd Sarnas 
(1953) (1959) 

Solow 
(1966) 

123.1 

81.7 

8.8 

137.4 

143.3* 
130.9* 

131.8* 130.3* 

82.4 82.5 

80.7 81.5 

2.7 
7.6 7.9 

31.3 
23.3 

8.7 6.4 
107.5 

130.3 138.6 
90.6 

127.7* 
125.1 

25.1* 27.4 

129.6 
123.8 
82.0 

81.2 

2.4 
7.7 

28.2 
21.0 
7.5 

110.2 
128.5 
96.7 
70.4 
17.3 

120.4 
28.9 

* denotes that the reference point was not exactly the same as that in the present investigation. 

30, 31 and 32 (Table 111) include observations made in this way. To  find out 
whether recording with the aid of the direction of the alveolus gave a correct 
picture of the inclination of the incisors the means were calculated separately 
for those cases where the incisors were present and where recording could 
therefore be made in the usual way. The means in the cases with incisors 
were: for var. 30, ILJNL, 102.3" (n = 18), for var. 31, ILs/ILi, 138.9' 
(n = 7) and for var. 32, lLi/ML, 96.4" (n = 24). The means for these cases 
agreed well with those given in Table 111. The observations that the upper 
incisors were more proclined and the interincisal angle was smaller in the 
inductees than in the skulls therefore appear to be correct. 

The parameters for the variables for the size of the dental arches and the 
height of the palatal vault are given in Table IV. 
4 
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Table VII. 
Comparison between mean valuesfourid for  size of dental arch and height of puhtcil rtriill 

in  the present and  earlier Scandinavian inuestigations 

47. ,lr‘ii P, iij 36.7 
48. ArK +I, u j  47.4 
49. Ar‘4 P, lj  36.9 
50. ArU hl. 11 48.8 
51. ArI,, u j  32.4 
52. A r L  Ij 29.9 
53. Height of 

p.11atal vault 19.3 
~ ~ ~ - _  - - 

* men aged 16 to 40 years. 

Seipel Lundstrom Lundstrom G‘rahnt;n ‘“l“ 

(1946) (1936) 9488) * Ingercall Skulls 
( 1‘163) 

36.4 36.1 34.9 34.6 36.2 
48.9 46.6 47.3 46.3 48.9 
36.7 35.2 36.1 
50.8 47.6 49.4 
29.1 30.8 30.4 
26.0 

18.4 19.9 19.6 19.2 
~ ~ ~ ~- . 

The widtli of the tlcntal arches as measured between the first molars 
(var. 48 and 50) %as srrialler in the inductees than in the skull?, hut no 
difference MYIS found in width between first premolars and in tlie height 
of the palatal vault. Tlie dental arches, on tlie other hand, were longer in the 
inductees in tlie upper (var. 51) as well as in the lower jaw (var. 52). 

Tables 1’- and \“I compare the results of the profile roentgen cephaloinetric 
. of the material in the present and in other Scandinavian investiga- 

tion:, of present-day populations of adult males examined with similar 
met hods . 

As for the size of tlie dental arches, Table \,‘I1 conipares the material.; 
studied in the present investigation and other Swedish investigations of the 
i)reserit-tlay population of men studied with the same methods. 

DISC US 51 0 N 

The comparisons (Tables 1. and i71)  show that the indiictees studiwf in the 
present investigation agree well in cranial morphology with other Scandinavian 
series. ‘The conclusion that the cranial dimensions of the skulls %-ere smaller 
than in present-day inaterial therefore appears to be correct not onll- on 
comparison with the inductees in tlie present investigiition hut also with 
other rnoclern series. 
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The possibilities of comparing the roentgen cephalometric width 
dimensions are, however, limited because only few investigations of modern 
series are available. The width of the maxilla and mandible on postero- 
anterior roentgenograms has been examined by Solow (1966) with the same 
method as that used in the present investigation. The means found by 
Solow were 67.0 mm for var. 44! (em-em) and 89.7 m m  for var. 45 (ag-ag). 
The conclusion that the maxilla is wider in modern series than in the skull 
material thus appears to hold also on comparison with Solow’s material. 
Concerning var. 45 (ug-ug) no conclusion can be drawn with certainty. 

The smaller size of the cranium in the skull material than in the inductees 
may be due partly to postmortal changes. According to Welcker, Czekanowski 
and Todd (cit. from Slagsvold, 1969) the shrinkage of dried skulls is on the 
average about 1 % and at most 2 yo for linear measurements. But postmortal 
shrinkage of this order would not be sufficient by itself to explain the smaller 
size of the cranium in the skulls. 

The inductees in the present investigation and other Scandinavian series 
agreed well also regarding the shape of the face and the cranial base (Table 
VI). The differences in shape found between modern series and the skull 
material therefore seem to be true differences. A reservation, however, 
should be made for variables comprising reference point ar, especially var. 
20 and 35. Experience has shown that when fitting the mandible to the 
maxilla in anatomic preparations it is difficult to achieve the same close 
contact between the dental arches as in natural occlusion. The mandible may 
therefore be somewhat lowered in its posterior part, compared with its 
position in living individuals. That this may be the case is suggested by 
the fact that var. 15 (ur-tgo), in contrast with other profile roentgen cephalo- 
metric linear measurements, was larger for the skulls than in the inductees. 
The smaller angle between the nasal line and the mandibular line (var. 28) 
in the skulls than in the inductees may perhaps be an artefact due to in- 
complete posterior contact between the maxilla and the mandible. There 
might, however, also be a true difference between the materials owing to 
differences in morphology in the region of the gonion. The mandibles in 
the skull material appeared to have a larger mass of bone at the attachments 
of the muscles on the gonion angle, which may be explained by chewing with 
greater force in earlier centuries. That there is a difference in gonion 
morphology between the materials is suggested by the fact that the gonion 
angle (var. 36, ML/RL) and the angle OLJML (var. 34) was smaller in the 
skulls than in the inductees. A difference in gonion morphology may perhaps 
also explain why a difference between the materials was not demonstrated for 
variable 45, ug-tzg, though a difference was found for the variable 46, go-go. 



rrlle less Iironoiinvetl ~)rocliiiatioti of tlic uiilier incisors iii tlie skull niciterial 
tliari iri t l i c  incliictees was in agrcenient with the fimling by Lysell a11d Fi1ip.s- 
.so11 (19%) tliat skulls lvith srvcre ahrasiori of the tcsetli liave inore rc~troclinml 
iii)per incisors tliaii those \\-ithont abrasioii. They also point out t h a t  tliertb i> 

on t o  eupect an effec.t oii the incliiiatiori of the u1)per incisor:: also  in the 
1)1xv(~iict’ of less 1m)noiiiiced abraioii.  Tliough the present skiills originated 
from relatively yoling l iersons,  occliisal as Tvell as approxiinal ahrasion \va> 

(list iiictly visible and \\-as notably iiiore proiioiinced tliari in tht, induct 
‘rlw snialler 1)roclinatioii of the upper incisors iti the skiills is tlierefiw 
I)roh.ibly clue to  abrasion. The niaxillary alveolar retrogiiathisin and t l ic largcb 
ititrriiicisal angle in the skiills appears in turn to  be due to an upright ~iositioti 
of tlie upper incisors. 

In the present skiill inaterial tlie cranial base \vas soniewliat flatter aricl 
i11(. goiiioii angle (1,ILjRL) snialler than in the inductees find in 11ie otlier 
c~onil)ar:il)le niodrrn series. Also the S\\-eclish skulls tlatiiig back t o  the \ l i i l~ll(~ 
.~lgr:, ant1 examinecl b y  1,yscll and Filipsson (1958) Iiad a lateral minial 1, 
angle (v - ,~-ar) ,  Iiicli was larger, and a gonion angle tl iat  \\-;is wxiller, that1 
in rnodrrii series. ’The agreement in the results between this series and  tliai 
of Lysell aiitl E’ilii on siigge.qts a [rue difference in ciirvatiire of the crat iial 
l)iise ant1  size of tlie goniori angle bet\\-eeri modern series arid skrill,~ clat iiig 
far back in history. 

‘ h e  I\idtli of the dental arcli (Tahle 1-11) bt5tweeii the first iiiolu-s i:: greatc-t 
in the ~ku l l s ,  lmtli on com1):irisoii with t h e  inductees exaniined Iwre a i i i l ,  

\\-it11 biit few ezceptioiis, also 011 comparison with the other inaterials. Tlie 
siialler wid th  of tlir dental arcli Iwtwmi  the first molars in the indiictees iiiay 

iliereforc be regarded as confirnied and in  line with the findings by Lri nd-  
s t r i i m  (1946), I,rindstr.ih and Lys(>lL (1953) and LJsclZ (1958) in their coin- 
1):irisons l)etw-cen skiills dating back to tlie Middle Ages and presctit-(Liy 
tii:itt?rial. In contrast with wliat w-as seen in the present investigation, tliese 
aiitl.iors cilso f o i i i 1 1 1  a greater width 11etween the nl)per first preniolars in tlie 
sl\itll iiiateriuls czaniined. The distalice bet.i\eeii the I)reiiiol;irs iii tlie present 
skulls sliou ed good agreenient with the values fonnd in niotlerii wries. ln 
t l i c  ;hove inr-es;t igtitioixs I)y Liinilstriiiii i i i i( l  L>-sell, liowe\-er, the tliffercxiic-e 
in idtli beti\-een tlie skull inaterials and the presriit-clay materials rvas greater 
at tlic first iiiolars tliiin a t  tlie first ~)reniolars. 

30 clcfiiiite tiifferrlice in tlie height of the 1)alut;il viiiilt \\-ti:: foiiiiil bet\tee\r 
t l i c  idiictces ant1 tlie slLiills. It nright, Iio\\-e\-er, I)? ol)jei,tetl tli;it iiit,,.i~iireiii~~iit 

of tlic height of tlic ~ialatnl T-a i i l t  in casts and in  ::l~ulls arc’ not coiniiarii1)lv 
l iecxi isc the shiills Iia\-c> no soft tissue parts, diicli  teiicl to rwiilt in c\;aggeratittl 
Iit.iglit of the p l i i t a l  \-iirilt coinliiire(1 uith tiicasiireiiieiits on casts. 0 1 1  t h e  
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