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In conclusion, we feel that the ex
perimental data given here and in our 
previous publication' support the 
"transition probability" model" for 
cell-cycle initiation, though admittedly 
additional variables may have to be 
taken into account. Discussions about 
the exact kinetics of cycle initiation, 
however, should not obliterate our 
main conclusion about 'start", namely 
that it is the rate-limiting step of the 
yeast cell cycle. 
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Fission-track dating of 
pumice from the 
KBS Tuff, East Rudolf, Kenya 

HuRFORD, Gleadow and Naeser' claim 
to have fission-track dating results sup
porting the controversial 2.61-Myr 
value for the age of the KBS Tuff in 
East Rudolph, Kenya as determined by 
K-Ar dating'-•. The fission-track age 
does not, however, contribute substan
tially to solving this controversy, par
ticularly since the authors' have not 
drawn attention to two important 
points, namely the ermr .J.imits of the 
age and the current uncertainty about 
the spontaneous fission constant of 
uranium-238. 

First, the quoted error of about 3% 
seems unrealistically smaU and prob
ably represents only precision. The 
authors should give also the age 
accuracy which is necessary for com
paring different radiometric _a~es. 
Second, many fission-track spec1absts 
no longer use the 6.85 X 10-'7 yr-' value, 
but now use as the decay constant 
8.46X 10-'T yr-'; there a['e good reasons 
for this preference'. If this higher value 
for the decay constant is used, the 
fission-track age of the pumice in the 
KBS tuff recalculates to 1.98 Myr, 
which would lend support to the K-Ar 
age measured by Curtis et al!. For 
stratigraphic use of fission-track ages 
one has to be critically aware of, and 
draw attention to, the present uncer
tainty of the spontaneous fission con
stant of uranium-238. 
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NAESER, HURFORD AND GLEADOW r 
REPLY-We feel that the age we repor- ~ 
ted is a reasonable estimate for the age I 
of the zircons separated from the -~ 
pumice lumps in the KBS Tuff'. If our 2 
age is wrong, it is wrong for reasons ,::: 1 

other than Oll1" choice of the decay ~ 
constant' for the spontaneous fission of N 
238U. Two possible sources of error in 
this age are geologic in ocigin: 

K - Ar age (Myr) 
50 

(1) The samples were coHected in a 
sedimentary sequence. In this type of 
occurrence, contamination by detrital 
zircons is ·always possible and, in fact, 
is quite common. One advantage of the 
fission-track dating method is that the 
age of single crystals can be determined. 
A detrital zircon having an age greater 
than 10 Myr can easily be excluded 
from the population being. dated. 
The problem occurs when the con
taminating zircons are only a little 
older than the zircons being dated. 
The statistics of individual grains are 
such that a zircon having an age 
of 6 Myr would be included in 
the data because it cannot be reason
ably separated from the rest of the 
population. In this case, however, five 
different determinations were made 
by three different individuals, and it 
seems highly unlikely that all three 
would choose the same relative numbers 
of contaminating grains. For this to 
happen, the detrital and pyrogenic zir
cons would have to be present in equal 
proportions, and the age of 'the detrital 
zircons could not be much greater 
than about 3 Myr. 
(2) These zircons contained many 
small needle-like inclusions. Some of 
these could possibly have been counted 
as tracks, and this would result in an 
older age. As was true for the first 
source of error, this type of counting 
error wou•ld have to have been made by 
all three laboratories to the same 
extent. 

Wagner has questioned our choice 
of a decay constant, AF=6.85 x to-u 
yr-' (ref. 3). When it is used in con
junction with the fission track glass 
standards of ~he U.S. National Bureau 
of Standards', we get the best ":gr;e
ment with the K-Ar ages of co-ex1stmg 
minerals and we use it for this reason. 
This agreement has been found for 
minerals such as zircon, apatite, and 
sphene, as well as natural glasses that 
have not suffered track annealing. 
Figure 1 shows the results of 34 zircon 
fisison-track ages plotted against the 
average K-Ar age of one or moce 
minerals from the same rock. These 
ages are aU from volcanic or sub-

Fig. 1 Zircon fission-track ages and the 
average K-Ar ages of minerals from 
volcanic and subvolcanic rocks. A.F 
values 6.85 x I0-17 yr-1 (solid line) and 

8.46 x 10 -l7 yr _, (broken line). 

volcanic rocks in which annealing 
should be absent or minimal. Alterna
tively we could have chosen an empiri
cal method' to calculate the ages of 
the KBS Tuff zircons. This method is 
independent of AF and neutron-dose 
calibration, simply requiring a number 
of samples from well-dated rocks. Had 
we chosen this method, our results on 
the zircons from the KBS Tuff would 
have be·en the same. 

Wagner has also questioned our stat
istics'. The precision of a single fission
track age determination is not equal to 
that of a K-Ar age, and probably never 
will be, but five separate determinations 
can produce a mean that has a reason
ably small error associated with it. The 
accuracy of any age can only be guessed 
at, in that we do not know the true 
age of any geologic sample. We can 
only strive for the best agreement with 
K-Ar and the other dating methods. 

We therefore think that our age of 
2.4 Myr is a reasonable estimate of the 
age of zircons separated f.rom the 
pumice lumps present in the KBS Tuff. 
If Wagner fee•ls that we must use 
AF=8.4X w -IT yr-', then he must show 
us where we have a corresponding 20% 
error in our method that compensates 
for our choice of decay constant and 
that wiU account for our olose agree
ment with K-Ar ages. 
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