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O’CoNNOR BT AL. ReEPLY—Crozier
and Day' offer four distinct criticisms
of our analysis’ of niche breadth in
Bryozoa. They suggest, first, that on
fronds which are more suitable over-
all some of the less favoured segments
would become acceptable, vielding a
competition-free correlation between
range and population level. As we
pointed out explicitly in our paper,
however, the available space at the
optimum height is not physically filled
at the higher population levels, so that
animals settling elsewhere are behaving
maladaptively if intraspecific competi-
tion is absent. Competition theory
readily explains such suboptimal settle-
ment in terms of a balance between
the disadvantages of being away from
the competition-free optimum of the
resource gradient and the advantages
of the reduced intraspecific competi-
tion found away from the optimum®*;
the model suggested by Crozier and
Day' leaves us, on the other hand,
with  unexplained maladaptive be-
haviour on the part of the bryozoans,

The linear dart target criticism
advanced is essentially that of Harvey
et al’, to which we have responded
with a partial correlation analysis® de-
monstrating that increase in resource
range with increasing Aleyonidium
population size was independent of
the number of observations or ‘darts’.
We note in addition here that the dart
effect is in any case too small to ac-
count for our results, Thus, if the
change in Alcyonidium numbers be-
tween 2% and 49 cover (the latter
being our median value) involved an
increase of as few as 2 individuals at
settlement, the dart effect predicts”
only an increase in range of 84%.
whereas we empirically observed an
increase of 178%; for a slightly more
realistic change of from 10 to 20
individuals, the dart effect is even less
(21.49%), increasing the shortfall from
the observed change even further.
Similar calculations over other ranges
of population size confirm our original
conclusion, since the observed range
increases are always substantially larger
than any possible effect of sample size.

The third criticism by Crozier and
Day’, that the effect of sample size
could explain our interspecific results,
is incorrect on two grounds. First, for
our interspecific analysis we used not
the range of the resource utilisation
function but rather its width at half
height. This measure more closely re-
sembles a standard deviation than a
range in its statistical behaviour, that

is, it is largely insensitive to changes
in sample size. Second, even if this
measure had been subject to the effect
of sample size, the resulting increase
would have been too small to account
for the observed changes in niche
breadth, Thus, for Alcyonidium our
sample size effectively doubled (from
69 to 149) between the one-competitor
and no-competitor situations: Fisher
and Yates’ table” shows that the effect
of such a doubling of sample size
would have been less than 149%, where-
as the observed increase was of 34%,
substantially larger. Similar calcula-
tions for the other seven comparisons
show that in six cases the dart effect
is too small by even bigger factors to
account for the observed increases:
only for the change in Membranipora
niche breadth between the one- and
two-competitor situations could an
effect of sample size have accounted
for the observed change. Therefore,
even after assuming we had used
range, and not the more stable width
at half height, as our measure of niche
breadth, the effects of the differences
in sample sizes are so small that after
making full allowance for them, seven
of the eight comparisons are still
indicative of competitive effects (Sign
test’, P<0.05), that is, the data still
demonstrate that the presence of inter-
specific competitors on fronds reduces
bryozoan niche breadths on those
fronds. We thus disregard this criticism
of Crozier and Day'.

Their final criticism is that the
analyses chosen by them failed to sup-
port our conclusions, We note first that
they overstate their case with respect
to  the Kolmogorov-Smirnov test:
Siegel® explicitly states (p. 129) that the
failure of this test to reject a null
hypothesis (here that the one-competi-
tor and no-competitor curves do not
differ) does not mean that the hypo-
thesis should then be accepted, con-
trary to the assertion of Crozier and
Day. Second, we note that the formula

InB=—ZXp: Inp,

requires that niche breadth be related

to the Shannon-Wiener index of
species diversity, H, by B=cxp(H).
Niche breadth and species  diversity

are thus mathematically related. Since
we know from empirical evidence® that
different diversity indices lead to dif-
ferent biological conclusions, even
when applied to the same data, we
are unable to accept any one of the
related niche breadth formulae as
definitive. The widespread acceptance
of any particular formula may merely
reflect uncritical acceptance of its
hidden assumptions. The measure of
niche breadth we used has the merit of
being distribution free and has an even
more widespread acceptance in mea-
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suring distribution widths'® than the
information theory measure tested by
Crozier and Day. We would naturally
like to see all niche breadth measures
tested with our data supporting our
conclusions, but when simple measures
support biologically sensible c¢onclu-
sions and complex measures fail to do
so, we feel it appropriate to suggest
that maybe the mathematics, rather
than the biology, is at fault.

In summary, therefore, the criticisms
offered by Crozier and Day' are only
partially valid, and have too small an
effect to invalidate our conclusions.

We thank Jim Gilliam for helpful
discussion.
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Enteropancreatic circulation
of digestive enzyme

We are studying highly specific in-
tracellular proteinases and have read
with interest yet alarm the two recent
reports’? by Rothman et ol. proposing
an enteropancreatic circulation for
digestive enzymes. This seems unlikely
for the following reasons (accepting the
premise that protein molecules can be
transported across intestinal and pan-
creatic acinar cells).

If the proteins are absorbed into
the bloodstream in the active enzyme
forms (chymotrypsin and trypsin, for
example) they would be inactivated
very rapidly by the plasma inhibitors
such as a-antitrypsin, ai-antichymo-
trypsin and  a-macroglobulin  hefore
they could hydrolyse physiological sub-
strates like prothrombin, fibrinogen,
plasminogen and kininogen. If any
active molecules were lucky enough to
escape this bombardment by circulat-
ing inhibitors and be reabsorbed by
the pancreas, what a cruel fate to be
inactivated at the last hurdle by the
pancreatic inhibitors.

If the proteins are absorbed in the
non-activated forms of chymotryp-
sinogen and trypsinogen, they might
just- escape the attention of the inhibi-
tors and be reabsorbed by the pancreas
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