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about it. A few million years later, early 
tetrapods were still firmly tied to the 
water. Enough work on the postcranial 
material of Acanthostega has now been 
done for M. I. Coates to present a full 
reconstruction at a meeting in London 
last month, in which the aquatic adapta
tions of the skull, limbs and shoulder 
girdle were amply demonstrated. 

Fish differ from tetrapods in that their 
shoulder girdles are firmly attached to 
the back of the skull by a sequence of 
dermal bones that are reduced or lost in 
tetrapods. Acanthostega retains a fishlike 
cleithrum and anocleithrum (bones of 
the shoulder girdle) that were probabJ;' 
involved in supporting the gill chamber , 
and which are similar to those in the 
living lungfish Neoceratodus. The fore
limb, which like those of all known early 
tetrapods had supernumary digits8

·
9

, 

looked like a flipper and would have 
been capable of little more than flapping 
up and down. 

The fish pelvis is typically a single 
plate that is not attached to the vertebral 
column, contrasting with the tetrapod 
arrangement of ilium, ischium and pubis, 
connected to the vertebral column 
through the ilium. The Acanthostega pel
vis appears to be a single plate but its 
connection or otherwise to the vertebral 
column remains obscure. The hindlimbs 
- now thought to have eight digits 
apiece, like the forelimbs - jutted out 
at the sides in the manner of hydro
planes. Ichthyostega's forelimbs were 
stouter than those of Acanthostega but 
the hindlimbs were similarly flipper-like. 

These fossil glimpses are tantalizing 
enough, but it seems clear that the 
animals we proudly call our ancestors 
were thoroughly aquatic, breaking the 
surface only in the direst of circum
stances. Certainly, the suite of adapta
tions needed by a fish out of water to 
avoid being asphyxiated, desiccated and 
crushed under its own weight would be 
enough to deter the hardiest adventurer. 
If Gonick pokes fun at what was once 
popularly thought to have been a digni
fied parade from water to land, Larson's 
irony points out that those of us, the 
descendants who write the book, are all 
too prone to gloss over the fact that 
permanent terrestrial residence might 
have been nothing more than an acci
dent waiting to happen. 0 

Henry Gee is an assistant editor of Nature. 
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Quick shifts in plate motion 
Bruce W. D. Yardley 

GEOLOGICAL processes have a reputa
tion for grinding exceedingly slowly. 
Even rapid events such as earthquakes 
or volcanic eruptions are part of a con
tinuum of catastrophes affecting a part 
of the Earth's crust over a long time. 
Sometimes, however, as illustrated bl 
Goldfarb et a[. on page 296 of this issue , 
the patterns of plate motion do change 
and geological activity can begin remark
ably quickly in previously stable areas. 

Quite how abruptly such changes hap
pen is difficult to resolve - in geological 
terms they can be almost instantaneous. 

For example, the central volcanic zone 
of the North Island of New Zealand has 
developed in just the past 1 million 
years. But the geochronological preci
sion necessary to determine how rapidly 
new geological phenomena have devel
oped in the past, has not been attain
able. The dating of gold-bearing quartz 
veins described by Goldfarb et al. pro
vides a new insight into the effects of 
rapid changes in plate motions and their 
wider geological implications. The au
thors have performed argon-isotope dat
ing of muscovites from gold-quartz veins 

The great wooden well of Ki.ickhoven 
WHY should a prehistoric village have 
been sited some 3 km from the nearest 
watercourse, surely an uncomfortable 
distance to fetch and carry one of life's 
necessities? That puzzle has been 
solved by the discovery of what can lay 
fair claim to being the oldest surviving 
wooden structure in the world - a great 
well, dating to 5303 BC- at Kuckhoven, 
south of Monchengladbach, in northwest 
Germany. The remarkable state of pre
servation means that the construction 
technique used by its Neolithic builders, 
and even the tools used, can be 
assessed. 

Since mid-1989, a team of 
archaeologists from the Landschaftsver
band Rheinland, led by Jurgen Weiner, 
have been excavating a gravel-pit at 
Kuckhoven, where the remains of a set
tlement of the Linearbandkeramik cul
ture are under threat and will be des
troyed by gravel extraction in a few 
years. Most Linearbandkeramik settle
ments were villages of agriculturalists 
and pastoralists, and post holes unco
vered by the team show that the people 
lived in long timber houses. The sites of 
the period are normally located on good 
loess soils near streams or rivers - but 
not that of Kuckhoven, which lay on an 
expanse of loess but seemed to be 
nowhere near a source of water. 

Late last year the first fragments of 
wood were found, and subsequent ex
cavation this summer located, at a 
depth of 7 m below the present ground 
surface, a shaft with vertical walls of 5 
or 6 m, with abundant wooden frag
ments in its centre. A test-pit revealed a 
further 7.6 m of shaft below and, in the 
middle, two rectangular well-frames in 
wood. The outer one is older, and is 3m 
square, while the inner, placed in its 
northwest corner, is 1.6 m square, and 
seems to have been built after the older 
one was damaged. Fragments of wicker
work suggest that the upper part of the 
shaft may have been lined with this 
material. 

The 200 oak pianks discovered so far 
are up to 15 em thick and 50 em wide. 
After being felled, the trees must have 
had their trunks split with the stone axes 
of the period. The planks bear clear 
traces of these stone tools, while other 
tools, probably chisels made of cattle 
bones, were used to cut rectangular 
mortises in them. In this way, the beams 
could be joined into the box-frame, the 
slots being caulked with moss. The re
mains of several tools have been reco
vered in the well, including two compo
site mattocks with wooden blades and 
hafts. These are the only such tools ever 
recovered from an Linearbandkeramik 
settlement. More finds can be expected 
when the shaft is completely emptied, 
because wells which fell into disuse -
perhaps after drying up - were often 
used as rubbish tips. 

Initial results from radiocarbon dating 
have been confirmed and made more 
precise by dendrochronological analysis 
of the tree-rings on the planks. It is now 
possible to say that the oak trees were 
felled in 5303 BC exactly, probably in the 
autumn or winter. The well was built in 
the following spring or summer. Its shaft 
was more than 15 m deep, the lowest 
8 m being beautifully preserved. 

The Kuckhoven find is notable in two 
respects. First, it makes clear that the 
people of the time had mastered compa
ratively sophisticated carpentry techni
ques. Second, analysis of its timbers is 
making a crucial contribution to the 
dendrochronological curve for this 
period in Europe. The remarkable condi
tions of preservation, caused by a com
bination of soil chemistry and the damp
ness around the structure, have ensured 
that a Rhineland museum will eventually 
be able to display a unique and perfectly 
conserved example of Neolithic prowess 
in engineering. Paul G. Bahn 

Paul G. Bahn, 428 Anlaby Road, Hull HU3 
6QP, UK, is a freelance writer on 
archz.eology. 

269 


