27th. PFebruary 1947.

Daar Thornton,

I have looked through the psper by Oonee and Mollimson
and the appendix hy Quenouille, and am immensely interested to see
how competently the new dried agar method deals with the aiffioulties
of direct emumeration of soil flora. _

The pragtical question which mrises from the occurrence of
banterial cells in clutches or clumps lieas, of course, in the
estimation of the precision of a given count. I do mot think that
Guencuills has said what to do about this, smd perheps the matter
has not been brought to his attention; but it ie oclesr that the
sanples should not be treated as randem samples from a negative
binomial, einoe in the enumeration both the clumps and the numbers
in emch clump are snumersated, and it would be foolish to throw away
this additional information as to the precision of the sount.

In the osse of a Polsson dietribution, as for single dispersed
particles, the varianee of the count § 'rﬁus', as we have all ww Iﬁm
be teken to be ¥ itself. For a count based on a Paim,l'__
distribution of counts, the cells having a logerithmic T nunber
per olump, the sampling variance will, I thimk, be -I'!-E . 1o,

about four times as great for a given nmurber of cells counted as
the ordinery formula, to judge by the velues of x fitted to your
serien.



I have no doubt guenmouille can verify thie if he looks 'at the
problem from thie point of view, reeognising thnt 11l the information
in the count is to be used in the eatimation of error.

Thie formula depends nnr‘:;::gwith:ﬂ.u pepries:and, slthough I
think the logarithmic series 15 sufficicnily slosoly realiasad for
this parpose, yet there are in the Tigures given in the paper
dlsgrepancies which I think should not escape attention.

In ths four tebles given for the shaking test, in which
obaerved and expected frequencids ave eompered, 1t is striking that
the muibers observed are greater than expected for clumps of two,
less for clumps of three and greater for clumps of four, to an
pxtent which csn soaresly be due to ohance. This may, I supnose,
well be Oue to reproduction by binery fission produeing pairs of
cells obetinately adherent in spite of shoking. Anywey these.four
tablea give

Clump oize
57.3 too Tew
80.0 too many
LG too few
28.2 too meny

5.8 too few
0.8 too many
1.9 too few
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There 1g a similar distribusien of lower megnitude in the
series given for sesmplee A,B,C,0,, Cg. Here there ssems to be amM



&n&%m the total for semple B, which I should guess might he
Gus to the expected mudber for colondes of three bacteorin being put
down as LA inetesd of LGH.

Jones aleo aske sbout a theoretloal derivation of the logardithmio
serles whioh I think I understemd spart from his intrcduction under
(¢) of the "simplest poesible damping effect {ﬂ;eua::}ﬂmﬁ:;;'ﬂﬁ,
competition eto.) whioh im a power law", I feel that this is
rather leas then cogent as & basis for introducing the term g,
where 3 18 the mumber of dells in the colony. I do niot know
whether the demping effect is concedmed of eo acting to chenge the
length of time during which a growing colony retaine the sane
nurber of individusls or whether it is supoodod to oot in soms
other way. However, i1t 1s certain thet the logsrithmic series
does arise in an imnense variety ol elroumstances, sud presumsbly,

therefore, many different mathematical situstions must lead to it.

Yours sinceraly,



