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SCIENTIFIC CORRESPONDENCE 

natural dam hazard could cause a massive 
release of lethal C02 from the lake waters or 
underlying sediments. We recognize this 
hazard and feel that additional study of the 
factors controlling gas accumulation and 
release is needed. But our inspection of the 
dam has convinced us that it is not safe and 
that there is a strong possibility of failure 
within the not-too-distant future. The poten
tialloss of life from failure of the dam is much 
greater than that from another gas release 
because of the current downstream popula
tion distribution. Measures to warn threat
ened populations are urgently needed. 
Action to remove the flooding hazard by 
lowering the lake level should proceed as 
soon as engineering studies provide viable 
options, including a method of controlled 
degassing of C02 from the lake. 
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On the surface- demarcating perikymata (a) and smooth enamel surface (b). 
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Hominid dental 
development 
SIR - Mann, Monge and Lampl have dis
puted 1 the findings of two previous studies2

•
3 

that claim a short period of dental develop
ment in hominids, but they misunderstand 
the arguments regarding tooth development. 
These new studies rely on endogenous circa
dian and circaseptan rhythms that operate 
during tooth development. Perikymata are 
secondary manifestations, on the tooth sur
face, of an intemal7-9 day cyclical variation 
in enamel secretion, which produces striae. 
Secretion slows at the enamel surface, either 
abruptly with striae terminating in troughs 
(demarcating perikymata, part a of figure), 
or progressively, resulting in a smooth ena
mel surface (see part b of figure). It is un
necessary to invoke "abrasive phenomena" 1 

to account for the absence of perikymata. 
A. D. B. and D. Reid(manuscript in prep

aration) have made ground sections of 31 
unworn modern human incisor teeth, se
lected for perikymata expression where 
possible, allowing counts to be made in im
bricational enamel of surface striae ( ± s.d.) 
in ( n.) teeth, and range, together with periky
mata counts ( ± s.d.) in ( np) teeth: 

II: (10) 132 ± 9.9, 111-154; (7) 133 ± 15.5 

12: (6) 141 ± 20.0, 110-164; (4) 146 ± 10.0 

p : (7) 160±26.0, 135-208; (4) >74 

F: (8) 139 ± 11.3, 123-153; (7) 140 ± 10.6 
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lmbricational striae counts corresponded 
closely to perikymata counts in 11, I2, and I2 

and counts decreased in the series P > 12, 

>F>I1• 

Perikymata are variably expressed, and 
counts are reliable only in teeth showing a 
continuous series. I1 showed least consist
ency in perikymata expression, with no tooth 
showing a complete perikymata series from 
cervix to incisal edge. These results suggest 
that Mann et a/.'s P specimen is not express
ing all of its subsurface striae, and should be 
excluded from further consideration. To 
establish the minimum chronological age of 
this individual, the tooth (1 1) with highest 
perikymata counts (157) must be used. 
Crown formation time is 3.5-3.9 years (7-8 
day periodicity and 0.5 yr buried incre
ments). Age at death includes an interval be
tween birth to onset of mineralization ( esti
mated 0.25 yr), plus time to form 3 mm of 
root at a rate of 3.8-2.9 (ref. 4) !liD day- 1 

(2.2-2.8 yr) giving an age at death of be
tween 6 and 7 yr. This estimate is wholly con
sistent with the eruption status of M1, which 
erupts between 6 and 7 yr in modem humans 
(against 2.2-3.7 yr) 1• 

We are acutely aware oft he inconstant ex
pression of perikymata, having studied all 
the several hundred available hominid teeth 
from Koobi Fora, Kenya; Olduvai Gorge, 
Tanzania and Sterkfontein, Kromdraai and 
Swartkrans in South Africa. Incisors without 
complete perikymata expression were ex
cluded, leaving only nine Paranthropus, five 
Australopithecus, and four early Homo 
teeth. Mann et a/. 1 do not acknowledge dif
ferences in perikymata counts between gra
cile and robust australopithecines2•3• Mean 
Paranthropus(SK62 Rand L; SK63; SK71; 
SK73; OH30; ER812; ER1477; ER1820) 
I1 perikymata counts3 (n = 9), 81 ± 14.3, are 
highly significantly smaller (P<O.OOOl) 

than our modern human I1 sample cited 
above; and also Mann et al.'s 1 combined in
cisor sample which includes low counts ( n = 

12), 116 ± 25 (P<0.004). Australopithe
cus(Sts24a; LH2; LH3 I 1 F; LH6) combined 
incisor3 counts ( n= 5), 146.2 ± 24.5 are not 
significantly different from either modern 
human sample. 

Apes have large teeth which take longer to 
form than modem man, yet erupt earlier, 
achieved by more rapid rates of root devel
opment5. Foreshortened growth periods in 
Australopithecus seem to be linked with 
faster root growth3• Smith has shown6 that 
the age of M 1 eruption in primates is highly 
correlated ( r= 0.98) with adult brain weight, 
suggesting ape-like M1 eruption times in 
early hominids. Both microanatomical and 
comparative evidence agree in suggesting 
rapid tooth formation, early eruption of 
teeth and short periods of growth and devel
opment in early hominids. 
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