
requires a broader view and the application of these
methods to other sites around the Mediterranean.
Fortunately there are many to target, and work is
continuing apace. 
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Military geology involves the application of
geological science to the decision-making processes
that are required by military command.
Consequently, the individual geologist needs to be
professionally experienced in applied geology and
also trained in military staff work and doctrine, in a
strategy preferred to that adopted during the 19th
century, when attempts were made to train army
officers in geology. 

The British Army was the first to use geologists in
their professional capacity for military operations,
during the First World War; geologists have
provided advice to commanders in every major
operation with which the British Armed Forces have
since become involved. Following each major
conflict, publications have drawn attention to the
valuable contribution made by military geologists.
However, financial pressures and the perceived lack
of a need for more than a basic preparation for
future armed conflict have resulted in few
recommendations for increasing the establishment
ever being adopted.

The importance of establishing an adequate and
relevant database of information is now widely
recognised. Geological mapping is able to provide
an early indication of the type of ground to be
expected during a military campaign, and the trend
for its compilation has been towards digital
recording in support of the existing paper
information. The provision of geological
information together with its interpretation and
the means of giving advice are now established
components of decision support within headquarters
at Corps and Division levels. Generally the tasks
have to be dealt with in emergency situations,
and time is therefore very short by comparison
with civilian projects. The primary requirement
is a rapid assessment of the ground conditions
within the context of the prevailing military
situation. For the advice to be useful, it then has
to be presented in a manner compatible with
accepted military practice and avoid use of technical
jargon.

Construction work is required in support of
the battle: preparing defences, supporting an
advance and consolidating new positions.
Interaction of these works with the ground and the
supply of natural materials, particularly water,
requires characterisation and management sensitive
to the contemporary military operations. Local
water supplies, even if undamaged, are unlikely to be
able to sustain the quantities required by the influx
of large numbers of troops. Health risks from poor
water, due not only to natural bacteria but also to
deliberate contamination (from terrorist sabotage or
nuclear, biological or chemical attack), require that
suitable water supplies be established and developed
early in a campaign.

The close link between the physical character of
the battlefield and the underlying geology is
fundamental, and gives advantage to the side that
best appreciates the nature of the link during both
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Geology in war

Summary of lecture presented to the Society on Saturday
15th April 2000 by Prof Mike Rosenbaum, of
Nottingham Trent University.

A review of military history reveals two major
considerations that have influenced operations ever
since large armies were first deployed. The first is
the availability of communications allowing
movement of troops and equipment. The second is
the configuration and state of the ground, so
controlling deployment of the opposing armies in
battle. It must be remembered that armies cannot
win in defence alone, and success requires first class
leadership combined with the will to succeed and
supported by adequate equipment and men.
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the battle and the follow-through. This aspect is
expressed not only in terms of troop mobility but
also with respect to ground diggability and the
maintenance of supply lines and defensive works.
Late 20th century actions in the Falkland Islands,
the Persian Gulf, Cyprus and mainland Europe
explicitly demonstrate how military geology has
been used, directly or indirectly, by the British
armed forces in more recent years. The trend
throughout the century has been of increased
mobility during armed conflict, although the scale of
operations has varied enormously.

Perhaps the most important geological lesson to
have been learned in war has been that the military
geologist must have basic data to interpret if he is to
provide effective advice. Rapid evaluations, rather
than financial strictures, are of the highest priority,
and therefore the military geologist needs to be able
to operate as an individual, as a consultant and as
part of a team, and he must have the data accessible.
This requires extensive training in peacetime, in
order to establish access to the database and to
exercise its retrieval in preparation for times of
conflict.

A battlefield environment is not conducive to
conventional scientific investigations, yet an
accurate interpretation of ground conditions will be
required within the generally very short timeframe of
an operation. This demands the availability of a
geologist who is trained in his science within the
military command structure. He must also be a
geologist of considerable versatility - for he must
have a wide and deep knowledge of his discipline,
and must be able to survive and operate under
battlefield conditions, and he needs to understand
military principles and procedures well enough to
make his advice and decisions clearly and
immediately relevant to the perceived military aim.
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Minerals of the Northern Pennines

Leader: Trevor Bridges
Weekend 2nd-3rd October 1999

On a rather wet and blustery Saturday, 31 members
of the Society met at 10.30 am in the car park at
Cow Green Reservoir (810312) at the top of
Teesdale; this was a record number for a weekend
excursion. Our leader, Trevor Bridges, previously a
member of the Society and still an active member of
the Russel Society, had always been interested in
mines and minerals. When he lived in Derby, the
minerals of the Peak District were his passion, but
his attention transferred to the Northerm Pennines
orefield when he moved to live near Newcastle.

Cow Green Reservoir covers the site of Cow
Green Mine, an important source of lead and iron
ore, but subsequently for barytes until its closure in
1954. There is still plenty of evidence of past mining
activity in the area. From the car park we walked a
short distance to the north up the steep-sided rocky
valley of Winter Hush. Joining this hush at an angle
from the northeast was Green Hush. Trevor
explained that hushing was a method used by miners
to remove the waste rock from the area of a vein.
They dammed a stream higher up the hillside, and
periodically released the water in order to scour the
outcrops of rocks and veins down the hill, giving
them access for further quarrying of the ore.
Mineralisation of this vein showed a brown
impregnation of the country rock with iron and
magnesium carbonates, including ankerite and
siderite. There were traces of galena, but barite was
more plentiful. Barite is confined to the outer zone
of the Northern Pennines ore field, whereas the
central zone is dominated by fluorite. The Lower
Carboniferous country rock is unlike that in the
Peak District, as it consists of cyclothem sequences
of limestone, shale and sandstone with seat earth
and an occasional coal seam.

Sir Kingsley Dunham, Director of the British
Geological Survey 1966-1975, spent much of his
professional life in the area, first as a student at
Durham University and later as Professor of
Geology, and became an authority on the orefield.
Trevor related how Dunham’s concepts of the
mineralisation of the area had changed over the
years. In 1934, at the end of three years of
postgraduate research, he published a paper
suggesting that a concealed granite intrusion might
be responsible for supplying the mineralising fluids.
Early in the 1950s, two research students from
Cambridge approached him with a proposal for a
gravity study of the Alston block. Their results
showed a Bouger anomaly of reduced gravity across
the centre of the area, indicating the possible
existence of a granite pluton. In 1960, government
funding was obtained to drill a borehole at
Rookhope, and the granite was reached at more than
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