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Introduction

Fourteen _years hcwe passe& since ’CH@ pu%'ca’tion of Gart
3 of %he %mmulosphwc studies, bul 9(71@ scientific world
has en%iw@ @now& %71@ work o its own real and serious
loss. Jha% ’fhis seeming@ ungracious statemen? 1s sicmply
true will pwsm’fly become obvious when 1 is realized
who.’c a vast amouni of untenable sww’[a’don concerning
jfhe nature and origin of %710 eow%h’s crust has cumbered
%he lterature; and, fuq”(hea’, %ha’( MOre Progress m{gh’( ho,w
been made in jchc 4’1:971’( divection, Occas{oncd@ Nature, in
her irony, imposes on babes the task of adding 1o the
wisdom of 9(71@ wise, and whan ’(his Hcvppms it would be
well fov ’che wise to take hee& o_ff %71@ Message,

J haw been «@aﬂrﬂa& ?;ly cortain oﬁciol and academic
orthodox authoritics as a weswmp’tuous person, a lunatic,
a scnsa’(ion—mon\gw — cqoi’(he’(s ’(710,9( J acceqo%ccl tout en
bon jw“ — fofr wn%wrmj 1o pu%’sh My vicews on su?gjec%s
appawn’@ outside may swcicﬂ work, a branch of occanic
?oiolqu,

Tha humour of ’(He situation may become a«ppcwen% cven
1o ’fhe«ms&ws, when such aujchofri%ics vealize — as ’(11@ will
now 31@&@ do — ’fha’c oceanic %io1qiy is al %he very root
of ’che womem of %he origin of %71@ ecw’(h’s crust and of
meleoriles, Tha stone %ha% %71@ builders haw pcfrs{sjfcn’@

Words used @ ’ﬂle adorable jocm of (Bre whm oiving cvidence
?acfow hev _juc!gcs,




frgjcc’(eol will be secen 1o be 7(71@ “hcacls’com oj: gfhe corner of
fp1anc’(a¢:y cwchi’(ec’(uw,

7 would haw muéh ?vefcwecl wai%ifnj a few More years
in order to %frinﬁ out a comﬁe’w work; but Hwinj wache&
a time of Ufe when %he shouwminﬂ of 3«@@% m’(emow'ses is
oxp’( 1o prove un&u@ difficult and irksome, I hawve decided
1o divide up %71@ burden and pu%’sh ffrom time to time a
sevies of short “fasciculi,™

J think it not amiss to call attention to the financial
aspec%, Since its beginning, in 1908, ’fhis ‘resecwéh has cost
me much over £2,000, all fpaicl out of a modest sola@ and
pension, and cefr%o,{n@ @ a chcezvﬁﬂ ogiver, I have been
my own yu%’shw

Bart 3z, in addition to mumerous ’C@%%—ﬂﬁuws, has 24
plates of photographs, (#lmost the only word of sympathy
and emowqge«mefn% férom a wofessiomfl source was ffrom
Siy &réh{ bald _@ciﬁie. @cﬁnowlcc@inj ’(he wcc{p% of Gart
3 he writes, "7 admire the constancy and devolion with
wh{ch _you maintain _your ideas.”

% sjfoty is told of a man who, for a wager, stood on
London Bridoe and offered for sale at a penny a picce a
%WE? of 30101@% sovercigns. he sold none, and lost 711'5 bet,

Thc coinage J offer — nummaulitess — bears %71@ image

and supwsm*i?o’cion of %fp’(wnc — not Pluto — and will be
fown& current in jche realm of %W%H,

(4 term used @ Sir &, _@eiﬁie in a letler To me.

Aummulus, a small coin; e, suffix,

Z/.



0l 0l 0l 0l 0l

J haw been sﬂcn&i&@ hdpccl in my work, A, jofmcs
wwéhm& and 711'5 manager of works, M, W, W, Clark,
haw been aswcic&@ helpful in supplyinﬁ %hinnccl slabs of
rocKks, oﬁcn %eau’({ful e%o.mples of cmﬁsmomshijo,

Dy, U € Bullin, Divector of the %secwch ia%om%ow at
WOoiwiéh, aided me wml excellent sﬁiqgmphs of siderites
and acrolites. The late Dr. @io?ach &nox, head of the m'acuo—
Them?oeuja'c @cpcwj(men% at the Gancer foszpi’fcﬂ, ?ulham,
took a 3«@@% interest in my work, and enabled me to oblain
a fine servies of stercoscopic X—ray flms, Mr. feron—
Allen and M, Earland hawve hdpe& me cons{&cm?@ from
time To time, ias’dy J ho,w ha& continual aid from my

conccgucs, Indeed, i is a source of sa’(isfac’(ion o me %ha’(
J may have the good fortune 1o bring credit to that greal
institution %71@ ZBfrijfish NMuscum — to me cver a beloved

and %encﬁcenj{ @lma Maler,



1 @cho’(w 1: Jomeous %cﬁs

J published my first pamphlet on this subject in 1013,
msmg coming into the heated arena with a drawn sword
— “Gdn account of so—called igneous vocks,” and with a
picture of Neptune defiantly holding aloft on Kis trident a
lwmjo of igneous rock. SN worse, %hwa’feninj@ he holds
in his o’(heﬂr homcl a meteorite,

ove, %p’(um and Fluto, the sons of Saturn, settled
@ lot their wspec’(iw sﬁhews, but s’(mnje@ it fell o my
lot to discover that TJove and Fluto had meanly defrauded
%Heia’ ?wo’(hw, For 9(71@ so—called Plutonic rocks are all
from ﬂ/e’pjﬂum’s domain, and even the thunderbolt, the
supposed appanage of high Tove, is veally the property
of %p’(um. “hence my determination 1o restore %y’(um
to his just and legal rights. The ioneous vocks may still
be “so—called,” but the term plutonic is a highly illogical,
mis’lea&iﬂn\g piece of nomenclature, and 7, for ome, refuse
to acccp% and usc jchc same, even if J continue to be contra
mundum,

"But to my task.”

ﬂ'hanﬁs chieﬂy 1o %he ?«mpeerio& Marble Works 7 howe
a unigue collection of 3mm"(es, 10,4:9@ slabs 18 inches @ 12
inches and on@ 0.0625 inch thick, 10011'511@1 both sides, and
smaller bits 0.02 ifnch ’fhicﬁ and gw’%c ’Cmnspowen%,

?wr’(hw, J haw a very 1@4:9@ collection of 96.—4’@ steveo—
scopic sﬁio:_gmphs of 3¢ani%cs caéh 12 ifnéhes sz 10 {néhcs

-
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for the Wheatstone reflecting stercoscope, and 6 inches by

3 inches fw %he divect vision instruments,

Also 7 have very mumerous pho’(qgmphs taken both by
veflected and transmitted 1{971%, some phoj(os covering an
arca of six sguarc feet — the natural size of huoe blocks
of ﬁmfni’(e in guaw{es, Al ’(hese o?gjec’(s conwey muéh in—
struction and leave not a pcw%{clc of doubt as o %Hc organic
nature of igneous rocks, But happily, the wonderful new
%ru’(h can be learned @ men, women and chiwwn wi%hou’(
all ’fhis p«o&{gious pwqoam’c{on, For _you haw on@ 30% 1o
observe very pa‘?{enﬁj and ca«refu?ly jche poiishc& slabs of
3¢ani%e e a%unﬂcm%@ ‘PY@UO«IG‘H% in cvery fown, 3mc1uaﬂy
and inwi%a%@ 1o become aware of a s%mnjc fo,c’(, ymw
oye and brain will pvcscnj{@ discern and recognize obscure
shwpes amidst %Hc clomi%aj(inj pa’(’(ewn oj: ’CH@ rock minerals,
Jo escape ’Chis pa’(%wn 1 is well 1o stand off some distance
and &0490 9(710 reflections, Jusjt as observers in o,cfroﬂcmcs
sce arcas of ancient sites invisible 1o %hose on %71@ jrounclj
0 %he ancient fossﬂs of ’fhe rocks will show better at a
1Mle distance, Medium red or orey swaﬂe& rocks pcﬂlcqos

show best, polished Swedish Black not all

Jake no motice of %71@ suﬁgcs’c{on of idle and pﬁ’gjucucecl
sitters in the seat of the scornful, who will %l _you that
you are deceived @ o«p’fioc& illusions, that “sujjes%ion” will
rewveal pa’(’(wns in a@’ﬂlinj — as indeed may hamoen, J
who haw worked _ffcw %wenj@ _years at ’(hcsc fpfromems and

have examined hundreds of thousands of sguare fect of



oranites, smooth and rough—hewn, have learned that the
figures are duc 1o ’(hc presence of Lhu\ge discoidal biconwvex
nummaulites from 71@130 a foojc to jfhwc fec% in diameler, and
scc«minﬁ@ several inches thick. you will see concentric
ovals or circles, wi’fh radial bands and 100705 associated
wi’(h cach concentric, The cliﬁcu?@ is al ’fhe start, WHw
once you have gained orientation, saq, with a faiq{y well—
marRed central oval or civcle, %71@% _You can 3raciua11y build
up ’fhc vest,

’Jru«%hw, if you 9o «1’971% up to ’(hc fpolishcci 3mm"fc Sur—
face and examine it with a yOcﬁc% lens, you will pvcscn’d\y
discover ’Cha’( %71@ minerals are 1o a jwa% extent cwmn\gecl
in a cortain ovder, viz,, of curved bands w{’fh GU—sho.pecl
%vﬁish—saﬂ&le—ﬁﬁc 100705 at infervals, jow s’(fromjc ’(ha’(
’(711'5, one of %hc commonest forms in all nature, has nevert
been detected ?acfow, 7 would adwvise _you 1o obtain fﬂrom
stonemasons small safmjolc bits of 3vani%c poh'sheol on one
side — %houjh ’(he umooh'sheél and also fmc’(uwol sw’faces
reveal ﬂcn’@ of organic structure also, In fu’(uw fasciaﬂi
J how to be able to 9ive numerous figures, Gt «pwscn’f J

must limit myself 1o ’C[ha’( on Flate 2, a fai’(hful ?ic%uwj
1@ a shilled and well—&nown artist, of 7(71@ nummaulite
coils wisible in an %—yciy s%cwo—sﬁ{@mph of a small

block of MNorway Syenite or Blue Fearl, shown in Plate

(A least j(hew is on@ one figure in 1erature, viz,, in ﬂgchwmaﬁ's
"Dic mikroskopische Beschaffenheit der NMeteoriten,” 1885, Flake 15, fo.

4. 160X,




14 7 had a Block of Blue Fearl g inches square and o5
inch %hicﬁ, ?01{571@& %o%h sides, and choypecl into nine eguc&
sguares, 95—4’@ stercos were taken of cach bit and of the
nine together. 7 have a hundred flms and photos of flms
of %his lot, and some are \900&.

When you view of these X—ray flms with the di-
rect sjcewoseocpe Yyou sec a snowstorm about 3z inches
o?wp, Wiﬁl wac%ice, wesen’d , you become aware of
dim, 3%05’(13 forms of w’njecl Hosejoifpes, w’n\gcél Ufe?ougys,
boa—constrictors, coiled wa’(w—spoujcs, ol 3«@&@1@ %Hcsc
may become connected into curved bands with GU—shcqocs at

intervals,
* * * * *

&ﬁ@‘}’ ’P‘YOIO‘VLj@& o?oswva%ion g haw CO%&U&Q& %ho,%

jfhcsc jwa’f civeular disks are mineralized skeletons of

ffommimfem, indecd, ’Chefre s Mo o%heer %heoa:y Ppossi ble,

’err’(hw, J am convinced that ’(71@ belong 1o the clevent)
?amily of Forams, viz., the Mimmulitidac; and J can sce
no other piace for them than in the genus Jummulites
of Lamarcks T have found mot omly coils, but cven the
so—called tublated structure, The spival structure, though
on a huge scale, is pwm’sc@ %71@ same in pve—gowm as in
the well—known Eocene nummulites,

Prof. Cushman rejects “Tummulides” in favour of Brugiére's
“Camerina,” The word nummulite, however, now belongs to common

Icm\gucige, and is in cvery 3ic%iona@,

9



0l 0l 0l 0l 0l

d very sj(mfnjc fae’( in Nature is %he ﬂ,owclom{fncmcc of
Tummulites almost fa’om %He %@{nninj of 3eo1qgica1 time
up 1o ’fhe Eocene, and %Hen %hm'zr clisamoccwmce. J have
suﬁgcs%ccl %ha’( %hci« extinction has been 73«01{971’( about @
%71@ coming into existence in jumssic Yimes® of a sw”face
?omminifeml _@10%{9@«1’%1’3 fauna, ’fha corpses of which
haw rained down and sufocated %71@ nummulites, Possi %13
cven %He clisajopeamme of %He Gmmonites may be in yaﬂr%

&UG %O %h@ same cause,
% 0l 0l % *

One thousand million _years ago the sun, which has been
losing cight million tons a minule ever since, was some—
wha’( ho’(%w and he‘ww hcm now, @coowh’%\g@ 3(71@ ewr%h
was nearer to i1 and ﬂa shorter and g,uicﬁcfr in return,
Thevefore there was more «pho%ogyn%hesw, a move abundant
surface life, and more food for huoe %m’(hos nummulites,
“henee %he arising of a silicated nummulosqohem

% % % 0l 0l

«J haw fowncl &ﬁnﬁe@ j(ha% 7(710 sumoosecl Cambrian _@10%{904”1'%@

were not ?oaminifcm at all.

10



9 C’hajo%cfr 2: Limestones

J mcw@ intend 1o record hew jfho,% my carlicr state—
ments on 571@1.& and Flint and most o%her limestones are
correct, and jfho?( ’(hesa vocks are nummulitic,

NMost flints are sifmfply hwmos or arcas of limestone
permeated by silica, and 7 have detected the nummulitic
structure very oﬁen cven 1in pw—@am?wicm ph%hm{%cs, 7
can sce not on@ ’fhe remains of stliccous organisms %ha’(

furnished the silica, but also the silicified nummulitic struc—

%u‘}’ ¢

Tha bulk of %he 3¢ca% limestone fwma’a’ons, imﬂu&inj
chalk, arve not, as Frof. Tarr concludes in his valuable
studies on flinl, chert and chalk, formed by chemical pro—
ciqoi’(a’(ion (as hamoens in cerlain calcarcous oolitic muds
off ﬂow’c?a), but are derived from %he sheletons of h'w'fnﬂ
organisms, ?w’(hw, at one time there were no rivers %o
carry down silica %o ’(he sea, Th@ silica must %hen ho,w
been devived main@ from p(lcmﬁ%on,

T cannot 3ive now j(he NUMEYOUS pﬂroofs %Hajc cholfi 1s

formed tmcw'fnly of nummaulites, bul 7 am whol@ certain
%ho,% it is so,

0l 0l 0l 0l 0l

T examined jfhc upqocwmosjc Cretaccous or Danian lime—
stones from Denmark and Sweden, samples of which were

most ﬁim@y sent To me sz @wf, Oélhmﬂr of S%ocﬁholm

11



and by Prof. Rawvn of Gopenhagen, in the hope of find—
ing better y«cseérwcl nummulites, 7 fowm:l ’Che ?Yc—gocem
’Eyfpe of nummulites, But 7 do mot presume to say %ho,’(
j(his sctiles jfhc posi’don of ’(hesc rocks in ’fhe sj(m%@mﬁl{c

series,

J h‘we mjself collected Eocene nummulites in @Iga—
via; in JVE, Epain, where whole cities are built of them,
¢.0. _@wona; also in ?mme, Switzerland and ‘J’Cc&:y; and
haw obtained material from 5:93103(, g &fw’ca, India and

jajocm.
No wonder students spoﬁc oj: %he Mmmulitic Eva and
%He Nummultitic gn{gma.

Tha solution of %he cnigma is as fouows: U'he Num—
mulitic Era shouw be ‘Y@aﬂ’&@c‘l as gfhc c}yinj away of %he
almost immortal nummaultics, 3'710 universal pfrwolcfncc of
%hese fossﬂs in Hime and space is duc %o %he umwvso&i@
of ocean life, and 11'4!1'%3 matler is built up spimny and
cpispimwy, This plomc% s an ocean piamj( and, from its
fposi’tion n %11@ solar gys%cm, a h'fe <p1ome’(; and ’(he eow%h’s
crust is ma{n@ fownccl of mineralized skeletal débris,

12



3 @hap%c@r 3 Sediments

Auds, sandstone, 3¢i%s, 3vaveis, cle,, arc, of coursc,
simjoly %he pcw%icles 3«%%3 down fvocm solid rocks — 19—
neous or siliccous, micﬂroscopic examination will rewveal
’Cha’f ’fhese ﬂpcw%ic%s contain nummulitic structure, (& sand
on %71@ Sussex coast will show jfhe structure of sﬂiciﬁe&
choiﬁ,  sand off %71@ é’ownish coast or ’fha% of Strom—
boli will show jche same structure in ’fhc gucw’(z or in ’(ha

silicated par’ticles,

@ sand clqoos{%cci n fwsh water and con’taininj fwsh—

waler fossils — say a @Kec‘l Sandstone — will 3@% show
jfhc po;r’(idcs of jfhe marine nummulites, Jlost sediments
— muds, sands, cke, — cwven ’fhou\gh no fossﬂs are wvisible,
are 3@% fossiliferous %hwujhou%, The igneous rocks, 9(71@
limestone and silica rocks, and the sediments devived from

%hem arc one ’(hinj — %a%hoﬂomﬁ%oni

«(4 beter word than benthoplanklon (used in Jam. z), from bathos,
’(he bottom We or ?wn’(hos; and ﬂplanﬁ%on ’(he swface 11'3%,

3



4 571ap%w 4! Jummulites

In %mmu?osﬁlew: Fart 3 J 0ave NUMEYOUs figures oj:
nummulites, 7 on@ intend o record hm’e %ha% ex%w:me@
co,wful and p«olonjccl s’(uc@ of %71@ sheﬂ of Eocene num—
mulites 710.5 shown me jfha’f cvery pa«’a'&c of jfhe sheu is
s<pim1 and epi—spiml In %he so—called Wbulated walls
%he m’(hm’ disk—like spiwls are closcly fpacﬁeél; but in ’(hc

usucﬂ@ more %mnspcwcfn% ﬂpinm’s j(he spifrols are mowre ha—

licoidal and more 1005@@ distri buted,

% % % % %

J Haw ﬁejo’( live nummulitids (Z%Zys‘?omena) in aguowia
for months, Th@ cling to the olass walls in multitudes,
many sheﬁs surrounded @ %he envdoqoinj wo’(oﬁasm J
haw never moticed any ?seuc%pocls cmer9ing w«’(icanj
ffrom jfhc 11'4!1'119 mass but on@ spfrca& horizon’fally, Brob—

ably this will be found 1o be true of all olassy “pwfom’(e”
Forams; the so—called “pores” are hardly for pseudopods.

4



5 @hwp%cfr 5 Thc OCGCL%

homer was right when he sang "Cecan, the parent of
all.”® For wpaw’( fw«m a neﬂ{gi ble amount of solids from
fresh waler and air, all jche caﬂrﬂl,s crust %haj( we Rnow or
are ever Uﬁc@ to Anow ffrom dirvect observation is derived
ffrom %71@ occan,

jﬂh@ occan OCCM?NIGS CL?JO‘U% ﬁw—swen’(hs Ojc %h@ area Ojc

%hc 310%@; and if all 7(71@ land were reduced 1o one lewel %he
occan would cover %He world 1o a o?qo’(h of two miles,

The eow%h’s crust being devived from the ocean, it is
ex%wmely f’o«o%amc %ha’( a universal occan omce existed,
although we can mever Anow whether bulges of sub—crust
may not have emerged from the then &ccjoeﬂr ocean,

iife must hcwe omjina’(ecl fq’om %71@ ocean swfface, Liv—
ing matler has an ajﬁni@ fm’ carbonates of calcium and
magnesium and foqf silica, The vast occan prairies of
%He Diatoms and ‘Racliohvia (wi’ﬂl %heiv sym%{on’cs) howe
been eee’tmc%inj silica from %he sca for over 1,000 million
_years, NMuch surface life sank %o 7(71@ bottom, and sometimes
aﬂa«p’te& 1”(5@135 1o an animal mode of nulrition,

J haw oﬂen scen h'w'fnj and dead Forams fuﬂ of Diatom

fws’(ﬁcs — a Microcosm Ojc %110 ewrjfh’s CTUS%!

Tiad 1, 246,

5



6 @hwp%ev 6

6.1 Tha 7V&mmu105fphew in _§eolq93
3—710 %WO—SQ‘VG%%%S ICL%CI ‘PCUY% Of %H@ QCW%h’S m’us% 1’$

formed of limestones (in&u&inj sﬂica), igneous rocks, and

of jfhc sediments derived from ’fhese two,

If the occan were whisked off we should see, %gyoml
the fringe of littoral sediments, on the floors of the great
basins, 5o million sg. miles of organic 00zes (mos’@
_§Zo${gem’na) and in cleepw arcas omo%hev 50 million sg.
miles of Red Clay, 7 find the Red Clay o be nummulitic
ioneous rock oiisin’(gg¢a’(c3 in situ, and not delritus carvied

by currents,
* * * * *

6.2 W@em@r’s Theoty of Lateral Mowvement of

Continents

W@eney’s j(heoty has received several severe blows
1@7(@@, espcciaﬂiy from BProf. N/ W, _@‘Y@O@j jfhe late Dr,
h. von Thering (on Ocean Icmcl—@vicbcs) and from Dr.
_75@%@ S, Washinj%on in his work on ’Che St Bl %cﬁs,
but 7 jfhiﬂnﬁ jfhc proof of %he organic origin of 1gneous
rocks will give this splendid edifice of speculation its
coup de _orace, j:oaf ’Chc very founﬂa’({ons are removed ffrom

under i1, For instance, W@cnw figures a section olonj %he

16



ccwj@fs ciwwmfcwme j(hﬁ’ouﬂl Souj(h dAmerica and &fw’aa
@yomi’(ic 51’@1) in truc fpwfpm’%ions, The continents, 100
kilomelers ’(hicﬁ, are wywsctn%ccl @ two %hicﬁ black lines,
the molten occan of basaltic Sima being 1,000 kilomelers
%hicﬁ, Sial and Sima are assumed o be fu%&mnen’cd@
&iﬂcwn%, But 1 is now obwious 7(71@% ’fhesc rocks are
primofri@ and funclamcn’(ol@ the same, that is 1o say
3¢a%i%e and basalt are %o’ﬂl occanic organic sedimenis —
mineralized masses of nummulites,

This pﬂrima@ funclamen’(al fac% has Yo be taken as a

starting poinjc, We know nothing of the sub—crust ﬁjain,

South (dmerica is supposed to have broken off and floated

away from &fw’ca, 1@0,4!1'%\9 %he Soujfh Hlantic between,
But J find the Red Clays of the greatest depths to be simply
rotten nummulitic stuff; and, fuﬂhm, 7(11@ jwa% mass of
Jeneriffe shoulclwmj its Way up 24,000 fce’( %hvoujh %he
_?Zo%igew’na ooze is a mass of numamulites, ’Jhm must
be a fm’r@ ’(hicﬁ cleposi’c of %hese shens below ’(he pfrescfn’(
floor of the (#tlantic.

So we must rehurn 1o 9(11@ Land ‘@B«ic:lges and %he vertical

clisplacemen’(s of the emerged and submerged aveas of the
310190, These arcas ave func?amen%al@ 9(71@ same, diﬁwinj
mcw@ n posi%ion,

Secinﬁ %Ha’( nummulitic clceposi%s cannol arisc in very

“In 1022 7 spc%jr %hwe monjchs on a wisit 1o j(hc C’cmm:y Islands,
including a fortnight near the %vachy’c{c %070 of the Beak, s’(uo@inﬂ the

YOCﬁS Of %He seven %a‘m&‘l 11510«‘11015,
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decp water, we now Anow that the floors of the occanic
abyss were once guite shallow and probably above the sur—

face Ojc %h@ séa,
0l

0l 0l 0l 0l

6.3 @cﬂaeon’colw

7 %hinﬁ 1 well to call attention hew to my work
(%mmu?osyobew: Fart 5) on S%«oma%opowiéls, ﬂieceﬁac—
ulites, cle., e, I hawe cawfd@ gone ower it again and
find it o be almost wholly correct® Uet since 1016 good
men haw been was%inj ’c’hm Yime w«i’ﬁnj monqgmphs and

papers on jClhesc supfposecl fossils.
These objects are not biological entities at all, but sim—

fp@ comw’dona{y fo«rms and 100,’(’(@4”%5 in limestones; and
S%«oma%opowicls, at any rale, hawve been suﬁc{en%@ ﬁ\guw&,
Beneath the surface pa%%wn of pure and less purc arcas of
caleite 7 can see c1ea¥1y ’Che ow;gifnc& nummulitic structure,

like a fpalimpscsjc obscured ?Zy later wyi%inﬁ,

N is not on@ er %hajc fashions wonﬂwfui shaqocs, Non—
Uvinj matler builds c@s%cds; and Darwin sqomﬁs of con—

cw’(ionm:y action as a sort of impwfec’( crys%aniza%ion,

T is true a wveritable massacre of inmocents will be

involwved, @c«hwps mjfhw jfhc innocents shouw be Ar@cwélecl
»One correction is wwiw&, yacws ago ¢ founél ’(ha% 025[720,771{0, is

not nummulitic, I hacl based my first opinion on poor material,
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as Frankenstein monsters engendered out of dead material,
Thou\gﬁh 1 will be necessary Yo remowe %hese Ii%homomohs
from polacon’(&qgicol lerature and collections, 7(71@ will

still be useful in s’(m%@mﬁ]y} Nature herself having cor—
tain ow%—pcfriocls,
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- Chapler = Debrologs

@cjwdqgis’ts who haw spcn% j(hm'v liwves wo«ﬁinj in lab—
oratorics al %71@ éhccmicc& and oqo%icc& 109’01004”(1’05 of igneous
rocks ﬁn& a cliﬁcupg — s0 fa«r as my experience 9oes —
n acccjoj(’f%ﬁ %he idea %ha’( %hese rocks are %He fpvocluc%s of
sunshim and sca—waler; %ha’( ’(hese ctys%awm masscs are
not mew@ minerals, but mineralized masses of fossils;
j(ha’f ’fhe ﬁc:y 1o %hc p«omcms 9(71@ 1Y) oﬁcfn write about con—
cerning 7(11@ real nalure and origin of 1gneous rocks must
be soujh%, not on ’che land or in laboratories, but on ’(hc
ocean swrface, Z?c%frcﬂqgis%s“ write of 9(71@ silica shcn oj:
the carth, and class{fy ioncous rocks according to silica
content, é’cfr%a{n@ common sensc mus?t now %cach us ’(ha’(
the silica is devived from p1anﬁ%on creatures, and that this
material has mineralized the benthos nummulites, In fu—
ture, pe%ﬂr&qgis’cs must take an intevest in occanic %1'01%%

for j(he distri bution of minerals in a fossi(l is influenced

Yo some extent @ ’(he structure of %he fossﬂ,

AL, gowschmicﬂ, for instance, writes of ’(he cooh'fnj 3101:@ sep—
amj(inj into jﬂp’ce fuid phases, viz,, melall—, sulfd— and silikal—
schmdzﬂuss, We now know %haj( jﬂlc sﬂfia’(h{me is an occanic organic

clepos{%, (Ui&cnsﬁ, Sﬁw'ﬁ, 1 Math—nal, 1025 7o 5)
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8 @hajo%w 8: Neteorites

50%11'%3 as %71@ do ffrom outer space j(71@50 bodies ho,w

indeed given vise to ovgies of swaula%ion, cven among

%he learned, 7 haw set down a few of %hcsc ’Cheo«ies n
%mmulosﬁzew: Fart 3

Sir Robert Ball wrote, “Every Meory of meteorites is
in i%sdf impvo%a?ﬂe, so it scems %He on@ course open 1o
us is 1o choosc 9(71@ Teast impw%a?ﬂaﬁ &caowb’nj@ Hc chosc
j(he %heoty of tervestrial volcanic origin, Even in Mum—
mulosphere: Bart 1 (1013) T had found that on biological
3¢wnc15 Sir 9{' Ball's %7100@ was @r{gh’a Neteorites are
s{fmp@ mineralized and ow—envichccl humqos of torvestrial
occanic organic sedimens, Tha fossﬂs are pozr’a'ons of 1@{90
nummulites, J give a ﬁju«rc of a fpiece of ’Che (Jusson me—
teorite that fell on haute aronne in 188, the c%plos{on
%eif@ secen and Heoml over a 1@4:9@ arca.,

Mot on@ is ’fh@ nummulitic structure visible very clmr@
in 7(71@ %—-w:y sterco ﬁlms, but a 300& deal can be made out
on %he swrfacc w{’fh a lens, @hout ten oul oj: twelwe 5%0@
meleorites are “chom’lvi’(icj” 1., %hgy hcwe little sqohwoic?d
chomlwlcs scattered %71“'0”311 %hem,

J now ﬁfncl ’Chesc bodies To be simﬁy oolite orains pri—
mo.w'ly identical in nature wi’(h %hc oolite concretions of

@a%h S%O%G CL%& Ojc numerous O%[h@‘}" 11"71105%0%05 %71¢W371w%

%ha agces,
7\@ 10719 studics of oolite rocks conwince me jfho?( %he

21



oolitic granules are mot formed at random, but often have
3@%71@«@3 round c?ispivals ’Cha’( 90 to build ’(710 sheﬂs of
1@4:9e nummulites, @cao«&if@@ a poff’(@fm of curves and
V's and po.mud lines is oﬁcn visible in sections, In some
rocks ’Che grains become permm%eél wijfh irom, Th@fre are
many Ml cireular fron stains round ’fhe chomiwles of

jfhc Ausson meleorite,

(s for purcly metal meteorites, all That T have examined
are si«mply ow—emficheci Iumps of fossﬂ{fwous s’(uf, Thew
is fno’fhinj very unusual in ’fh{s fac%, 7\4@@ fossﬂs are
puve@ melallic,

G 3003 sﬁ{ctgmfph of ’Che Carlton siderite dome foqf me
at WOo1wic71 @ Dy, Bullin shows ’(hcz curved nummulitic
bands and U's, Bul it s gw”w casy to detect the metal
sPivo—clisﬁs on the surface of most siderites, for instance,
%he Icw:ge eeeo,«mplc jus’( ?wou\gh’( fq’om SW. @f@rica ?Zy Dr.
L €. Spencer,

Al the sepccula’(ion about the Nife (m’cﬁd i«ron) cen—
%«osﬁhaw of the olobe may possi bly be true, but we must

not look o iron meteorites foa* cvidence,  For siderites
are %.umjos of old occan sedimenis, Practical miners do
not work on %71@ %heoty %ha’( melals 30% more abundant
%he ﬂwpw jfhgy 90. The ore may give out very suﬂclen@,

1@0.%%3 investors 1amcn’finj,
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g Chapter o Biology

A, w7zen Zi'fe ?vggafn on em’ﬁz , and w7zem

Iife must hcwe ?aggun on j(he swface of ’(71@ ocean a
very 10?19 Yime ago.

J Ho.w sﬁiogmphs of (Arendal 3mn£%c“ whance emanated
’(he p@ma’w”c@ veins con%aininj cleveite, This uranium min—
cral contains five Yimes as fmuéh radio—lecad as ’Che fpi’(ch—
blende of joaéhims%’hal, @ccowl{f@ 1o @frof. A, jﬂolfmcs%
the age of the mineral must be 1,055 million _years, the esti—
mate %einj based on ’Chc %icﬁin\g of jthe ﬂvanium—ﬂa&ium—
Lead clock. The nummulitic structure is cIcoxr@ visible 1o

my trained 51'9119(, N is not cliﬁcupf Yo see wi’fh a lens j(hc
sqoifrocusﬁ structure in ’Che rock.

?uv%hw, 7 can delect, wml ciiﬁcul@, it is true, or—
ganic structure in nine of 9(71@ siderites mentioned (@ @@rof,
Baneth and his collaborators, The ages of some of those
bodies are estimated al between two and %hwe ’(houscmcl

million ~iy:zafrs.’ ﬂcse bodies must indeed come ffrom j(he
solar system, Tt would be absurd, T hink, 1o imagine our
ecw’ch, wla%iw@ ’Che size of a sub—clectron, %eiﬂnj hi’( @

numerous bodics ffrom 7(71@ sidereal gys%em,
(s for life being brought here from outside, the the—

=7 have To thank Messrs. Beer, e granite mevchants of Stockholm,
ov scmh me samples of this rock,
dj;e of the Earth” (Benn Sevies), p. 24
W ature, March 2ath, 1030.
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ory is in%insicaﬂy absurd, thouoh it has been Hheld @
clis’(in\guishecl men,

If 7 saw a heap of coal mear the %010 of a shaft in
%wcas’de, J shouw not be wac@ to assume jfha’( ’Cha’( coal
came from Timbuctoo,

Life pwvaﬁs on cow’fh from p(ﬂc 1o polc, and from j(he
jCoqos of mountains o the &cejocsj( occan abysses, Further,
’Che whole crust is a mineralized mass oj: Ufe—ma%wiol
way n 7(71@ name of 1q91'c and commonsense scek elscwhcw
foqf %hc origin of h'm'fnﬁ matter?

@cao«clinj Yo Siv, j f jcoms h'fe must be a very
e%cejo%ionol phefnomenon in %he UNniverse,

B, Structure of living matler.

Mot ’(71@ least s’(mf@e cmomaly concerning j(71@50 NUMMU—
1osphew studics 1s %71@ fac’( 7(710.% ’fha examination of 1gneous
rocks should have led 1o the discovery of the structure of
living matler, For 7 soon found that the «pecub’ow sqoimh’—
Yties and cpisp{mh'%{cs were 7(71@ exact models of wha’t was
to be found in soft protoplasm. In fact, the calearcous
skeleton of a nummaulite and ’Che stliccous fws’(de of a
diatom are mot mew@ mineral s%uﬁ but are ac’(uolly h'w'fnj
matter with, say, 99.9 per cent. of mineral matter in
%hecm,

The skeletons are mot secreted or excreled @ pvo%o«phsm:
3(71@ are pyo%oqolasm i%sclf wi’fh all its marvellous structure,

Tha ﬁn&in\g of ’(711'5 ’Wu%h soon led 1o in’(ews’cinj and

1 mfpo*r’(‘m% discoveries,
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Tha tmo:rﬁifnjs in diatom fws’ﬁﬂcs ho,w puzzle& gener—
ations of skilled observers, and hcwe not cven ye% been
cowcc%@ explm’mcl But a cafrcﬁﬂ examination of a Gos—
cinodiscus — w{%h gfhe spimli@ %Heoty in minds — will
enable ’(he observer To sce jdl“% %710 po@gomﬂ face’(s arc sim—
p@ a mosaic of spivoclisﬁs (51{971%@ hdicoi&al) wi%h ’fhicﬁ
periphery and wery thin center, Round the edoes of the
fws’aﬂe are a serics of lovc@ corRscrew s<p1'm15, In Sjne—
dra j(hew are two halicoicw. spimls in cach valve face, 9(71@
bars being “ejois]oiml,” T make out j(hc mphc 1o be Wwhular
wml a spiml fumwl at eaéh end, ("3 belicwe %his tube 1s
for a ﬂqgellum; if so, a Sjneczm or Javicula would be
four—flagellate. T watched living diatoms moving about for

hom’s, but faﬂe& to detect ﬂqgeﬂa outside %71@ fws%ule, ¢
Coscinodiscus migh% be mul’({—-ﬂo:geua%e wi%h a si@lc radial
Aagellum between adjoining pevipheral helices.)

4 fwrjfhw inj(cwsjcinﬁ oh'scow@ was %710.7( %71@ sumoosccl
pores in ?ew’fom’w j1as§y Forams arc not pores at an, but

spiq’oclisﬁs w{’fh very %mfnspawfn’( cenders,

R is true, as My, Earland ﬁin&@ warned me, that
in fossil and olauconitic casts of Forams one gets models
of 1ittle pipes or @Iimlm’s, but 9(711'5 results from ’(ha cen—
ters being more pwmea?ﬂc than the pcwiphwies. ?u«%he«,
cven the “meshes” of Radiolaria are really flled in with
s«piro&isﬁs,

0l 0l 0l 0l 0l
sThe illustrious Faraday used Yo say, “Tell me what T am 1o see!”
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Ay, fc«on—&ncfn relates that Sir € R Lankester
told h{m a s’(o«v:y of mee’(inj J Schwomn, %71@ founder
of 7(71@ cell ’(haog al a congress in ?Belgium, géhwomfn
told him he haol devoted %hc whole of h{s Yime foqf many
_years to an endeavour %o es’(amish ’(710 existence of any
structure in ]Mo%oﬂasm — and %ho?( 711'5 inws’({ga’dons hacl
been a%solu’cely w{’fhoujc resull,

In %mmulos;o%ew: Fart 3 J haw alluded 1o %he various

’(hewies concerning ’(he structure of wo’toﬁasm, vz, (%o
mention a few) granular, fbrillar, relicular, spherular,
alveolar (fowm), spiml (?ctyocl), also ’fhe view ’(ha’( %hcw
is mo true structure at all (Wilson, Schwann), and 7 find
rmuéh %wjfh in all of ’(hem, especio&@ in f‘fctyocl’s ’(hem:y,
There is ome jfhcoa:y, howewver, and 7 am cevlain i1 is 9(71@
true ome, ’Cho,% will veconcile all OpPposing and varying
views; and that is the “epispirval theory. ™ BProtoplasm is
built on a spiml pkm, ’fhe strands of ’fhc sqoiwls %hemsdws
being spival ad infinitum,

J %h{nﬁ jchis is 7(71@ most imqooa”ccm’( result of my %wcni(y—
two \yca«s’ work, ot on@ s jfhc spimh@ visible in
fpfro%oﬂasm of Brotozoa, but in %he cells of Netazoa and

n plom’cs,

Tha clusive s?iw&i@ and epispimh’@ on@ come o view
wi’(h epa%ien’( observation, gw@ weﬂ—pwswwél, stained
nucleus shows i1, and the iy%oﬂasm also,

sCompare “Gycle and Epicycle, Orb in Ob,” Milton Faradise Lost
Book 8.

26



J ﬁncl ’(he medullated nerves 1o be sp’vcﬂ j(hfroujhouj(, J

belicve ’Che nodes of mcmviw are little shocﬁ—a%so%ws or,
pm‘haps, structures 1o allow of s%w%ch{nﬁ when %he vital

stimuli Yraverse ’fhe cable,

Volun’(cwy muscle ﬁ%w is Nature's supreme achiwemcfn’(
in oyomizecl spimli’@, T am certain I can c1ca«1y make
out j(hc spiwds in transverse sections of ’(710 fibers; fwrjfhw,
’Che Bowman's rods are simfp@ epispirc&s n which J can
cven detect efpi—cpisqoimls transverse 1o ’fhe Ionji%ucund

bars fovminj %hc Yransverse s%zripc&“
% % % % %

7 vae a1reac13 ventured To ?u% fo«wowél an encm%iomorph
3(7100@ of sex — %ha’( mys%w{ous fphenomcnon pwvaﬂinj
almos? ’Chq*ou\ghou’( j(hc ﬁ{nj&om of h'fc, T was led o ’Chis
view @ s’(uc@in\g Bastour's wsecwéh on %he tartaric acids.
In %Hc organic world jche spimh’%{es are ci’fhw 4’1’9719( or
left, and it scemed to me this feature would be seized
upon ?iy Nature 1o %w'fn\g aboul attractions of omoosi’(e
individuals, The cnan’(iomomohig %Hcoty recalls 7(71@ %haoty of
Towe c%ﬂpounclccl @ @visjcoﬁlams in %He Sympos{um (@1@%0),
fucmoms once 71@3 fmw arms and fowf 1{95 and were joifnecl
back 1o back; ’fh@ moved ?39 spinning round, The creatures
became so o%s’(frepefrous ’Cho,’( ’(he:y stormed O@mws, and

iz%cen’f@ J hcwe been much interested o hw jcha’( an (Gustralian
student s ‘bvin\gi@ out a work on 9(710 “sepim’[—ﬁdicoiﬂafl" structure of

s’(w’wo’l muscle,

$ Omoos{’(e fowm,
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jow clave ’Chcvm in twain wml %hunélw%oﬂ& Ever since
each sccks its o’(hew’ hc&f, In pﬂro’(oﬁasm %71@ Opfposi’(es are
4’1971’( and Icﬁ

X

0l 0l 0l 0l

7 would call attention o a fo.sdna’(inj sj(uozy o:f spi—
ral movement in man, by (& & Schacfer, in Tournal of
7’/501’7:7202%% & 721'2‘1&27:721&, vol. 45, 1028, and Yo numerous
papers of 711'5 on spiml movement in (dmocha and ‘anfu—
sorians, It would appear %Ha’( ’Che senses of H@Minj, 51;971%
and balance may possi %ly ho,w arisen in response to jfhc
need of cufr%ifnﬁ a spiml ’(mokﬂngy N Moving organisms,
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10 Olates and guicle @iqgw«ms

Note, — Tha ocular combinations used weve Zeiss 15
mam,, oc 18; amm., oc 18; and 16 mm,, oc 18, Unfortunately
level of drawing board was mnot recorded, or the record

lost,
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Flate 4

1 Plake 1 ?1:9uw A — Brece of Norwegian B_ycfni’w, 45 inches sguare by o5 inch thick

(na’(, sizc), See olmwi'nﬁ of 96——4’0:9 sﬁicgmﬂl on Plate 2.
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Flate ;1

2: Blate 1 3"1:9uw B - ?vo:gfmcnjf of jfhe “Gusson” meteorite (na’(. size), See &yawinj of
%"“YH sﬁi@mph on Flate 2
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Flate ;1

, G
3 Plate 1 ?igw’a € — Gn arca of B, about 05 imh sguare mear upper end, majniﬁ@& 4

diam. %o show ‘"cﬁon&mﬂes.”
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Flate 2

4 Flate 2 — ?@uw drawn ?19 Aiss ger%wck W, Woodward fq’om an 96—«@ s%weoscoqoic

Flm pholo or skiagraph, of a picce of Norwegian Syenite or “Blue Fearl” granite (sec FPlate
1, fio. ) Magnified aboul 15 diam,



Plate 5

5 BFlate 5 - ?1:9uw drawn by iss _@eﬁw&: M., Woodward from an 96—4’@ sj(cwoscopic
flm photo (skiagraph), of a picce of the Gusson meteorite (sec Plate 1, fo. B) in Mr. 7
R Gregory's collection. NMagnified aboul 2 diam,
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Plate ,

%lguw (# — Central meshes of Goscinadiscus omp?zaZan%%a,
showing them flled in with spiral coils,

?1\'9uw B-d mesh at different focus, showing an outer
coil of spival loops; both magnified about 2,000 diam,

?Quw C - Sjndm ulna, showinj heﬁcoi&d form of
%hc two rows of bars in valwe aspcc’t of a jcws’culc;
magnified about 2,000.

’J'E'guw D — Sjndw SPZencZem, showinj “epi—spim‘[ﬂ
100105 of j(he bars; ‘mqg%iﬁc& about 3,000 diam.

%:9u¥c & — Planorbulina, a ?omminifemn, fragment
showin\g jfhe sumoosecl pores or pwfom’cions of ’(his
“perforate” Foram; magnified aboul 250 diam.

i‘ﬁiguw F— The same; majniﬁc& about 2,000 cliam,, showinj
jfhc spiml {nﬁw“@ of %71@ swmoosccl pore.

?{91”’@ G- One mesh in a @Ka&iolm’{m skeleton, showing
spival inflling; magnified about 2,000 diam.
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Plate 4

sormm.
2m.OCI8.

6: Plate 4 Figures showing spiral infllings of “meshes” and “pores” of Diatoms, Ferforate
Forams and @Ka&io’lmia
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