
LETTERS 

Menarcheal Age 

Vern L. Bullough (Reports, 17 July, p. 
365) is right to emphasize that general- 
izations about the secular trend of age at 
menarche based on European data 
should not be extrapolated to the United 
States. Some of the details in his report, 
however, are mistaken; in particular, his 
statement that "If the Dutch, British, 
German, or other available data were 
graphed from 1840 onward, the decline 
would be seen to be from between 14 and 
15 years to between 12 and 13" (p. 366). 
I have recently completed the most 
painstaking survey of the historical data 
of which I am capable (I,  pp. 286-298; 
18th century, pp. 94-95; medieval times, 
pp. 13-21). Table 1, reproduced from (I), 
shows the data (mostly in fact from large 
or quite large samples, but of course 
depending on recollected age) for North- 
west Europe. In the second half of the 
19th century "the difference in age at 
menarche between the well-off and the 
poor was about a year in England and 18 

months in Germany. In Norway [for 
which the important paper of Brudevoll, 
Liestgl, and Wallge (2) should be espe- 
cially consulted] a considerable decline 
took place in the age at menarche of 
working-class women during the last 
one-third of the 19th century. In other 
countries the evidence points to a small- 
e r  decline, if any. Certainly a very rapid 
decline took place from 1910 or  1920 to 
around 1970, and this occurred in most 
or all European countries, and in both 
rich and poor families, although in some- 
what different degrees. The relation to 
economic activity and standard of living 
seems clearly implicit in these figures" 
(1, p. 297). 

The data for the United States are 
much less satisfactory but indicate a 
mean for Boston and St. Louis dispensa- 
ry patients of about 14.3 years in 1890; 
girls attending women's colleges at that 
time had a mean estimated at 13.5 (3). 
Perhaps in the United States the decline 
is best estimated at about 1 year in the 
well-off classes, between say 1890 and 
1930 to 1940 (by when it had probably 
stopped) and 18 months or a little more 

Table I .  Average of ages of menarche in United Kingdom, Scandinavia, Germany, and Russia 
in the 19th century [table 11.3 in ( I ) ] .  

Year of menarche 
(approximately)* 

United Kingdom 
1815 
1835 
1830 
1830 
1855 
1910 

Scandinavia, Germany, 
and Russia 
1785 
1835 
1850 
1850 
1850 
1865 
1870 
1875 
1875 
1890 
1895 
1900 
1900 
1900 

United Kingdom 
1835 
1890 

Scandinavia, Germany, 
and Russia 
1820 
1835 
1875 
1895 

Mean 
age 

at men 
arche 
--- - 

15.2 
15.6 
15.1 
14.9 
15.0 
15.0 

16.6 
16.4 
16.8 
16.4 
16.8 
16.6 
15.6 
15.7 
16.5 
15.7 
16.2 
16.2 
16.0 
14.6 

14.3 
14.4 

15.0 
14.4 
14.4 
14.4 

Place Author and year 

Working women 

Manchester 
Manchester 
London 
London mostly 
London 
Edinburgh 

Gottingen 
Copenhagen 
Copenhagen 
Berlin 
Munich 
Bavaria 
Oslo 
Russia 
Helsinki 
Stockholm 
Berlin 
Schleswig 
Helsinki 
Oslo 
Middle class 

Manchester 
London 

Norway 
Copenhagen 
Russia 
Berlin 

Robertson (1830) 
Whitehead (1847) 
Guy (1845) 
Murphy (1844-1845) 
Rigden (1869) 
Kennedy (1933) 

Osiander (1795) 
Kavn (1850) 
Hannovel (1869) 
Krieger (1869) 
Hecker (1864) 
Schlichting (1880) 
Brudevoll et a!. (1979) 
Grtisdeff (1894) 
Malm~o (1919) 
Essen-M6ller; in Lenner (1944) 
Schaeffer (1908) 
Heyn (1920) 
Malm~o (1919) 
Brudevoll r t  a1 (1979) 

Whitehead (1847) 
Giles (1901~)  

Brundtland and Wallgie (1976) 
Ravn (1850) 
Grasdeff (1894) 
Schaeffer (1908) 

- -~ .~ - -- .- -. -- ----- --. 

*The average data of year of menarche has been calculated from the probable mean age of the women 
studied: it has an error of up to 5 years. 
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for the less well off, between about 1890 
and 1960 to 1970. (Note that Bullough's 
present-day estimate of 12.3 years for 
the United States is certainly too low; 
the value should be between 12.5 and 
12.8, depending on ethnic group and 
geographical area.) 
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Although Bullough's main point-that 
the original estimate of mean menarcheal 
age for girls in 19th-century Norway (17 
years) may have been artificially high- 
is correct, it is also well known. Several 
detailed reassessments of Scandinavian 
historical data have been published in 
the last 5 years (I)  providing a more 
accurate estimate of 15.6 years as the age 
of menarche for Norway in 1840. These 
analyses are also discussed in several 
excellent and up-to-date reviews of the 
quite substantial data and literature on 
the secular trend (2). Bullough cites none 
of these. Instead he assigns responsibil- 
ity for the "error" to J .  M. Tanner of the 
University of London's Institute of Child 
Health, although it was under Tanner's 
editorship that the above-cited reassess- 
ments have appeared. 
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Tanner's reply ignores my point. As I 
pointed out, Tanner's data did not docu- 
ment the graph or the statement he made 
about the drop in menarche of 4 months 
every decade since 1840. They didn't 
when they were first published, nor did 
they in subsequent editions of his work 
until 1981. The British data he reports in 
his letter were for the most part included 
in his footnotes but not incorporated into 
his graph. So were other contradictory 
data. I indicated that the decline in the 

SCIENCE, VOL. 214 



United States was about a year and he 
agrees, but again this was not included in 
his graph. As may be seen in his refer- 
ence 2, his data for Norway, as compiled 
by Brudevoll, Liestgil, and Wallgie, indi- 
cated that the data base for his Norwe- 
gian sample was in error. This was only 
demonstrated in 1979, but challenges to 
it existed in earlier articles. In short, I 
knew the articles cited by Tanner (and 
by Ellison), and I hold that Tanner main- 
tained a drop in the menarcheal age 
which his own data did not support. 
Tanner is a significant and important 
scholar who is well deserving of his 
reputation. The fact that he encouraged 
articles reassessing his findings, as Elli- 
son states, is indicative of this. 

VERN L.  BULLOUGH 
Faculty of Natural and Social 
Sciences, State University College at 
Buffalo, Buffalo, New York 14222 

Isabelle and U.S. Particle Physics 

William J. Broad's article "Limping 
accelerator may fall to budget ax" 
(News and Comment, 21 Aug., p. 846) 
has the form of a requiem for Isabelle, 
the proton-proton colliding beam accel- 
erator now under construction at Brook- 
haven National Laboratory, and for 
American particle physics research. It 
should be recognized that the problems 
of Isabelle are political and not technical. 
Here I use "political" not as a pejorative 
but as a rubric for the complex processes 
which any society must use to allocate 
its resources. 

Isabelle's fiscal problems do not result 
from extremely costly technical failures. 
Instead, the budgetary difficulties stem 
largely from the inability of conventional 
funding and accounting methods to han- 
dle innovative development in the face of 
a continual inflationary devaluation of 
the dollar. Problems associated with the 
development of the superconducting ring 
magnets (which, as Broad points out, 
have now been largely solved) have de- 
layed most of the construction of the 
machine for about 2 years. There is 
nothing unusual-or reprehensible-in 
the occurrence of difficulties in the de- 
velopment of radically new devices: of 
the five high-energy accelerators I have 
used in experiments, two-the Fermi 
National Accelerator and the Brookha- 
ven Cosmotron-developed faults which 
required the rebuilding or replacement of 
all ring magnets. However, during the 2- 
year period of magnet development 
which delayed the construction of Isa- 
belle, the dollars allocated for that con- 

struction lost value. At an inflationary 
rate of 12 percent per annum for techni- 
cal goods and services, the dollar cost of 
the construction increased by about 25 
percent. That increment, together with 
an equal deficit deriving from a govern- 
ment-imposed, unrealistic estimate of 6 
percent annual inflation through the life 
of the project, accounts for most of the 
projected budget overrun. 

Contrary to Broad's statement that 
Isabelle's cost is "many times larger 
than that of any other in the history of 
U.S. particle accelerators," Isabelle's 
projected costs are moderate and similar 
to those of other major U.S. accelera- 
tors. About $250 million was spent on 
the construction of the Fermi National 
Accelerator, completed in 1972. Using 
the Consumer Price Index as a measure of 
the loss of value of the dollar, that would 
be about $500 million in 1981 and more 
than the $360 million projected cost of 
Isabelle calculated similarly. Broad com- 
pares the projected cost of Isabelle with 
the PEP project construction cost of $78 
million. But PEP was an addition to the 
Stanford Linear Accelerator (SLAC) fin- 
ished in 1966, which cost $1 15 million. In 
1981 dollars, SLAC plus PEP cost more 
than the projection for Isabelle. 

Broad suggests that the required ex- 
penditure for Isabelle, if taken from the 
conventional high energy physics bud- 
get, may cripple U. S. particle physics 
research. This may be true; the fiscal 
constraints are now such that U.S. parti- 
cle physics is no longer competitive with 
European efforts in this field. The Euro- 
pean proton-antiproton collider, soon to 
be completed at CERN in Geneva, 
which Broad describes in a dubious met- 
aphor as a "brilliant end run around 
Isabelle," operates in conjunction with 
the CERN SPS, a 400 proton synchro- 
tron. The addition of such a facility to 
Isabelle was considered at least as early 
as 1972 (I), and the construction of a 
collider adjunct to the Fermilab accelera- 
tor was recommended as a first priority 
by the Fermilab Physics Advisory Com- 
mittee meeting in the summer of 1976. 
But there wasn't enough money! 

According to the testimony presented 
23 July 1980 by John Adams, director 
general of CERN, before the House 
science and technology subcommittee, 
in 1966 both the United States and West- 
ern Europe spent about 0.025 percent of 
their gross national product (GNP) on 
particle physics. By 1978 the U.S. rate 
had dropped by a factor of 2, while 
Western Europe continued to spend at 
its 1966 rate. And the GNP of Western 
Europe is now greater than that of the 
United States. With Isabelle or without, 

lacking increased government support in 
the near future, U.S. particle physics 
will not be competitive with that of Eu- 
rope (and perhaps not with that of the 
Soviet Union) for the remaining years of 
this century. 

ROBERT K. ADAIR 
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Adair's point about developmental 
problems should be kept in perspective. 
Other accelerators have suffered techni- 
cal difficulties, but the machines have 
nonetheless started on schedule. Fermi- 
lab, for instance, was completed 2 years 
early and $7 million under budget. It is 
Isabelle's 2-year delay that is creating 
much concern, especially because the 
Europeans are moving rapidly ahead. 

Adair's method of arriving at the total 
cost of an accelerator is fine, but it can 
also be applied to Isabelle. Plans call for 
Isabelle to receive protons from the Al- 
ternating Gradient Synchrotron (AGS), 
which was built in 1960 at a cost of $92.8 
million (in 1981 dollars, calculated on the 
basis of the Consumer Price Index). The 
AGS upgrade of 1973 cost $98.8 million, 
calculated in the same way. The cost of 
Isabelle, if completed, will be roughly 
$500 million. (Adair's $360 million cov- 
ers construction costs but not accelera- 
tor R & D, prestartup operations, or the 
initial complement of equipment.) Add- 
ing the cost of the AGS brings the total to 
$691 million. This is 38 percent more 
than for Fermilab-previously the most 
expensive machine in the history of U.S. 
particle physics-and more than the cost 
of the machines built during the past two 
decades.--WILLIAM J. BROAD 

Correction 

Because a line was inadvertently omitted, the 
article "Reagan reforms create upheaval at 
NIOSH" (News and Comment, 9 Oct., p. 
166) stated on p. 168 that Donald Millar, new 
director of the National Institute for Occupa- 
tional Safety and Health (NIOSH), believes 
that NIOSH should be separated from the 
Centers for Disease Control in Atlanta. The 
sentence should have read, "Millar says one 
of the things he learned as acting director [of 
NIOSH] is that NIOSH should be moved to 
Atlanta or that its ties to CDC should be 
severed." Millar, who wants strengthened 
ties between NIOSH and CDC, favors the 
former alternative. 

Erratum: In the report by J .  E. Kutzbach (2 Oct., 
p. 59), an error appeared. On page 61, column 1 ,  
eight lines from the bottom of the page, the word 
"pressure" should be "precipitation." 
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