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On Wilberforce 
and Huxley
From Frank James
While I applaud fully the sentiments
expressed by Prof. Woolfson in
October’s A&G (45 5.8) that scien-
tists should be bold in their ideas
rather than conforming to the pre-
vailing scientific orthodoxy of the
day, he should also apply this princi-
ple to historical studies – which I am
sorry to say that he does not do with
his extended reference to the old
trope of the Huxley–Wilberforce
confrontation. 

This discussion, which occurred on
30 June 1860 at the Oxford meeting
of the British Association, was
poorly reported at the time and
those reports that do exist do not
give the encounter the mythic status
it later came to enjoy. It was only
after the lives and letters of the par-
ticipants began to appear from the
1880s onwards that the myth was
established, and thereafter elabo-
rated, as people searched their
decades-old memory. Incidents such
as Robert Fitzroy (the commander of
HMS Beagle on which Darwin sailed
in the 1830s) waving his Bible in the
air might make for good television,
but there is not a shred of contempo-
rary evidence that it happened.

Indeed it is very hard to tell what
did happen, not only because of the
paucity of contemporary sources,
but also because even these may not
have been accurate. There is evi-
dence to suggest that some of the
participants had second thoughts
about what they had said when they
wrote their accounts. Since there was
little certainty about what had hap-
pened, both of these evidential prob-
lems helped the myth take shape in
the later 19th century in that people
could make it up according to what-
ever two or three decades-old mem-
ory they could draw on.

That said, there was never any
vote (as it was not a debate) as Prof.
Woolfson implies when he suggests
that more than half the audience
supported Wilberforce. What evi-
dence there is suggests that Huxley
had the best of the day. The reason
for this was that Wilberforce was
disliked by the university, as he had
been appointed by the Prime Minis-
ter, Robert Peel, to keep the Oxford
tractarians in order. Thus the inter-
vention by the young London pro-
fessor gave the dons an opportunity
to express their views on Wilber-
force; the quality or otherwise of the
scientific arguments became irrele-
vant to the outcome. 

Indeed Wilberforce’s theological

argument, on the other hand, was
quite correct. If human beings had
been naturally selected from non-
human ancestors, there could have
been no special creation of
humankind, thus there could have
been no adamic fall and there was
therefore nothing to redeem, render-
ing the crucifixion – and thus Chris-
tianity – pointless. This was, from
Wilberforce’s point of view, an
appalling prospect, which is why he
tried to crush Huxley by asking after
his parentage. It backfired badly,
allowing the myth to be created 20
years later and, despite the best
efforts of historians, it is still trotted
out uncritically to this day. 
F James, The Royal Institution, 21 Albe-
marle Street, London; fjames@ri.ac.uk.
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A view of the son
From Michael Woolfson
The Huxley–Wilberforce meeting
seemed to be an outstanding and
pertinent example of how a new
idea had to overcome the estab-
lished paradigm before being
accepted. Since I am not an expert in
the history of science I sought infor-
mation on the web and found an
entry entitled “From the Life and
Letters of Thomas Henry Huxley:
the Huxley–Wilberforce debate at
Oxford” (http://www.uta.edu/
english/danahay/debate.html). This
is an extract from a book written in
three volumes by Leonard Huxley,
Thomas Huxley’s son, and it seemed
to be an authoritative account of the
debate (the definition of a debate
does not require a vote) based on
contemporary sources. 

My précis was not biased; the
substance of the meeting was my
main concern – not the details of
what took place. Clearly, Frank
James has researched the matter in
some detail and it is very possible
that his interpretation of what took
place is more accurate than the one 
I used as a source. 

When his book is published I shall,
following my own precept, read it
with an open mind. However, I
would point out that the option of
conforming or thinking, in the terms
I described, can only be exercised if
one is aware that more than one
theory or interpretation exists.
M M Woolfson, Physics Department,
University of York, York YO10 5DD, UK.

Fireball analysis
From Alastair McBeath
It was interesting to see the A&G
report on the 24 September 2004
05.30 UT fireball over the UK
(Bridges et al. 2004). Sadly, many of
the problems raised due to inexperi-
enced witnesses, leading to a low-
reliability surface track and no
useful atmospheric trajectory, are
familiar to those of us who have
been investigating and analysing
such British fireball sightings rou-
tinely throughout recent decades.

Unfortunately, without an accu-
rate atmospheric trajectory, trying
to infer a possible orbit for such a
fireball has little relevance, espe-
cially when it points to an extremely
weak meteor shower such as the
κ-Aquarids. As detailed global
analyses since 1988 by the Interna-
tional Meteor Organization (IMO)
have demonstrated, this shower
does not currently produce visually
detectable activity. In addition, the
theoretical κ-Aquarid radiant from
Jenniskens (1994), was ~10° below
the horizon at 05.30 UT for most of
the sites shown in figure 1 of Bridges
et al. The absolute cutoff for no pos-
sible meteors is a radiant 10° or
more below the horizon (Rendtel et
al. 1995 p285).

Jenniskens gives the κ-Aquarids’
pre-atmospheric velocity as
~19 km s–1, meaning Bridges et al.’s
suggested visible atmospheric flight
of ~250 km should have taken >~13
seconds to accomplish. The actual
~3–5 seconds visible duration
reported implied a velocity of
~50–80 km s–1 , assuming a ~250 km
path, in or above the upper part of
the relative ~11–72 km s–1 range that
solar-system meteoroids can achieve
in near-Earth space.

An altitude of ~46 km, suggested
as “high” by Bridges et al., is
meteorically low. Most meteor abla-
tion occurs around 90–120 km alti-
tude, higher velocity meteors often
becoming visible above, lower
velocity ones sometimes below, this
range. A deeply penetrating major
fireball might survive to within
~10–30 km of the surface before
ceasing to ablate, and a slow fireball
reaching so low might produce
recoverable meteorites. A fireball
substantial enough to survive to less
than ~30–40 km altitude would
most likely produce significant
reports of acoustics from sites near
the ground track, which did not
occur in this case, apparently.

As previous UK-observed fireball
analyses have shown – for example,
those since 2000 on the Society for
Popular Astronomy’s website,

www.popastro.com – many poten-
tial meteorite falls seen near these
islands regrettably end up in the sea.
Alastair McBeath, IMO Vice-President
and SPA Meteor Director, 12A Prior’s
Walk, Morpeth, Northumberland, NE61
2RF; meteor@popastro.com.
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In reply
From John Bridges and team 
In our report about the 24 Septem-
ber 2004 fireball we were able to
indicate that it was almost certainly
associated with a Near Earth Aster-
oid – in fact we argued that there
was only a low probability of
cometary origin. 

The new technique the PSSRI is
developing allowed us to calculate
theoretically possible pre-atmo-
spheric orbits and their relative prob-
ability. We are confident that the
large number of public observations
allowed us to trace an accurate sur-
face track over Britain. The only con-
ceivable, albeit unlikely, cometary
shower was the κ-Aquarids. Follow-
ing Alastair McBeath’s observation
that the accepted cutoff for meteors
is a radiant 10° or more below the
horizon, that very small possibility
can now, happily, be ruled out.

Breakup of meteors associated with
meteorites does sometimes occur at
>50 km height (Halliday 1989).
However, we suspect – by compari-
son with published NEA fireballs –
that the breakup height and fireball
trail in September may have been
substantially less than 50 km (e.g. P
Brown et al. 1994; Oberst et al.
2004). Observers typically reported
seeing the fireball for 3–5 seconds
but we did not conclude that this was
the entire duration of the fireball’s
passage nor that it was useful for cal-
culating a velocity. The difficulty in
calculating accurate velocities points
to the need for new ways of
analysing the passage of fireballs.

We are now continuing this work,
incorporating corrections for atmo-
spheric drag, with promising results
that we hope to publish in 2005. 
J C Bridges, J P Schwanethal, M Paton, V
K Pearson, R C Greenwood, J S Watson
and G H Morgan, PSSI, Open University,
Milton Keynes; j.bridges@open.ac.uk.
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