
50 Years Ago
One of the problems that 
continually faces electron 
microscopists is deciding whether 
organelles with the same fine 
structure have identical chemical 
composition and cellular 
function…does this apply to 
structurally simple organelles such 
as microtubules? Are they identical?

Microtubules…occur in 
specifically arranged aggregates 
in cilia, flagella, sperm tails and 
the mitotic spindle, but also occur 
free in the cytoplasm without any 
obvious pattern of arrangement. 
Surprisingly…despite all these 
proposed functions, it has generally 
been held that all microtubules are 
the same.

Now Behnke and Forer 
report that treatment of cranefly 
spermatids, rat sperm and 
rat tracheal cells with pepsin, 
colchicine, or storage at 0° C or 
50° C clearly differentiate four 
classes of microtubules.
From Nature 22 July 1967

100 Years Ago
Fresh-water Wonders and How to 
Identify Them.  By J. H. Crabtree.
The author of this little volume is 
an enthusiast on pond-life, and he 
seeks to introduce others to what 
has been to himself a world of 
wonder and beauty…It is a simple, 
unambitious book, but the author’s 
standard of accuracy should have 
been higher. The amoeba does not 
“flit about”; the young “volvoces” 
do not occupy “the parent cell”; the 
bell-animalcule does not feed on 
smaller “hydrozoa”; nematodes are 
not Annelids, nor “segmented like 
the river-worm”…the fresh-water 
mussel does not feed ravenously 
on water-spiders…We are amazed 
at the easy-going way in which the 
author has tolerated numerous 
inaccuracies. It is not the way of 
science. 
From Nature 19 July 1917

Stone Age technology, accomplished all but 
the final leaps in the most far-flung global 
explorations, and in one particularly spec-
tacular journey, they must have built ocean-
worthy vessels and sailed to Australia. The 
timing of that jump to the ‘land down under’ 
has been an ongoing focus of debate, with 
some researchers concluding that it occurred 
no earlier than around 45,000 years ago3.

Palaeoanthropologists have thought that, 
by 45,000 years ago, humans had dispersed 
to opposite sides of the world, reaching both 
Europe and Australia. But anyone familiar 
with the main methods of archaeological 
dating that are used to reach such conclu-
sions might be sceptical, given that the maxi-
mum age for which radiocarbon dating can 
provide accurate and precise results is for 
dates around 40,000 to 45,000 years ago. 
Pointing confidently to a maximum age of 
45,000 years, when relying on radiocarbon 
dating alone, could therefore be a form of 
confirmation bias.

Fortunately, geochronologists have been 
hard at work, driven by the possibility of 
developing techniques to answer questions 
that are beyond the reach of radiocarbon 
approaches. One of the most productive such 
techniques is known as optically stimulated 
luminescence (OSL), which is applied to min-
eral grains such as quartz. OSL can establish 
the age of sediments by determining when 
light last irradiated a mineral grain4, and pro-
vides a way of estimating how long a sample 
has been buried (Fig. 1). When the conditions 
are right, OSL-based analysis can give reliable 
information on more-ancient time frames 
than is possible by radiocarbon dating.

Armed with OSL technology, Clarkson and 
colleagues visited Madjedbebe, one of the 
most debated archaeological sites in Australia. 
Formerly known as Malakunanja II, it had 

been excavated on two previous occasions5,6. 
Clarkson and colleagues re-excavated the site 
(Fig. 2) using high-resolution field techniques 
and survey instruments called total stations 
that allow the direct, accurate measurement 
of the 3D location of found artefacts. This 
enabled the team to record the locations of its 
observations with exceptional precision.

The authors sampled organic material and 
sediment grains for use in radiocarbon and 
OSL dating down through the excavated lay-
ers, enabling them to compare the results 
from both techniques and to directly overlap 
this information about age with the plotted 
artefacts such as stone tools. Within the time 
frame for which accurate radiocarbon dating 
is possible, both sets of results are consistent 
with each other. However, when the limit for 
radiocarbon dating was reached, OSL was 
used to date the older layers, allowing the 
researchers to determine a date for the earliest 
human occupation of the site. They then used 
a Bayesian statistical technique to develop 
an age model for the site that reduced the 
impact of the potential imprecision of indi-
vidual dates and provided estimates of age for 
undated layers between those they had dated. 
In this way, Clarkson and colleagues show 
that human occupation of Australia occurred 
well before 50,000 years ago (and most prob-
ably before 65,000 years ago), and that these 
early Australians had a full complement of 
advanced Stone Age technology, as demon-
strated by the artefacts found at the site.

The outcomes of scientific debates on the 
extinctions of large animals (megafauna)  
remain highly contentious, particularly 
in relation to Australia. A few years ago, I 
attended a conference at which there was 
a fierce discussion about whether humans 
were the agents of extinction of various Aus-
tralian megafauna. The fantasy still exists 

Figure 2 | Excavation at Madjedbebe, Australia. During the excavation in 2015, many artefacts were 
found in the oldest layer of the site associated with human occupation.
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