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BY ANIMALS AND DPLANTH
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Tudeeraily of Foride. Seineerille and

ARETRACT,— The Iower planla mid ani-
male (dhe Drowd group wlgae o the
planis il the Procoxmn amenz the nnid
nsals e the moce heterosenemes ns tTnr
as  luprndnle prolseclys ar supmortlng
matarialy are eaneerned. Tha only s
ceptlan oo thig i3 the peetriction of cal-
slamy phasphatz 5 20Tl e lbadTARnana,
T e emain Lypes of inoeeasio ol
parls fowod in acimals—ealoiom  eae-
Bopale, the chleium phofplsates, aod opal-
inc gilico—uore all Arst fonnd ia che clkiel
otune of Barly Combrian murine inverts
brates, tod even e arpanie seb=hnice
chitin i= present fe the skelstons of aume
a1 these animals oo thoe sima How
ever. this peitern of cady manad ciffer
eutiatlan dees Tol acowl in the plazc
kingdems. Oalednm earhonsts depasliien
accirrad It sama algas well hask Tnrs
the Fredatnarian, he aaility of plants
te deposit apul fn their Hesces mey pog
leve avenresd befere Jerassue time with
L&he udvent ab thie [Brst DowoEmntame.

Aoeongiderabls haddy o aeatiersd
literasore bas een o weitten about flhe
ioreanie romprends wloeh are e
ant i the barl pares of plants and
annmEl= o=t opl 2 i= Taelis] seith
cwperally e alleimpd bo fnlerpeel
the date bclasically, (That s aer
A parpuse heeein, ) Some of the
facts have been vepeated noseveral
places with Little oo e daseamento-
ticn. aml some ol thee buse deda mesyl
o D rerrpvestipalied For acenmaey.

Mooattempd will be mmwde o in-
alinde Toreign parvbieles which some
animals piclk off the e beltom
el cement fo their shells, nor, as
Phe tatle dmpliea will oeganie skels
Pl zpbetioecs be ineloded Minor
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amanrs of eompenids, that is hoss
neikiag up 20 per cent o or less of
the composition af the ol paets,
will e igneeal. Wach tlesse restrie-
tioaee adlerpd o, 0l s EmEEIng Tt
e e Tt e waessbion Ehere 15 0n
bt b sl sl palant linesdionss as
ler Ll leiands ol inorrnnie -:':'-|'|||1-||'_|||'|,:J
atereeea o oexn- ped enedo-skeletal
panteial as owell wa peotective oo
r:|||l]l-:-|'1'i||:.r atrneonrees This = rae
ad bkl Forstl wnd livine ey af
prrmaniemy At the aresant elsle ol
o ks e, this gl vasiow will,
ol mevessaty, pose moee questinns i
vat oeoanswersl T8 55 bogead  thd
rny of these questiors an ba an-
sweredd by peere observelions aml
research an rlhis mins
qubjert.

Fow tha dnvertebeale aniemls, wost
pf the ba=ie data van lie Tooned in
weneral Arareiatle palennieloey fext-
hanks a8, oo exarmelz, Mo, Lalick-
e, il Flaselier, 1952 ancd S’
neel Twenlofel, 100ES

..Jl ... -
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T T Axisal-

Among e animals, the wst si-
wilar featume iz the [:-|'|_'|||'||:1|,§_|_-r'a|_||_-|'
of enleinm in theiv skelelons, -
marily g5 ealeinm earbeois e bt als
Begrtintly as ealetnm phosplie

Moo oilistmetom will be made be
tweeh ealete and areennite G 1his

a5 |
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beref anresy gliloneh saleite s man
erally more common el sonue and-
wigls woar many s@scEonods il peel-
ervpails, Have heth ealeice anl aea.

amile in their shelle. Caleile sl
aragenite van be dapesited by -

rine animals aiud |:-|:1||‘1 1 T phier-
atiires ranging o gl 200
to 70 Caleivm s Forly abondare
i wre waler, al'lew more sivin Frosh-
water ol =on s Ualete and argoon-
e Ay neel nﬁ-:jllll.' splabils 1n weter
af neilral pH, Al of these Faeters
el tor msplaan wlho eleite wnl ari-
supile are 0 crmmeen il animals
anil lower plants, Members of
t i f'-:lllln.l.'in;' rranye of animels, all
Groam purt, have caleiom carhanare

rlie

ar enda-slal sromg - Preo
Parviters. Deelentarats . Pleo
sponzia, Rerepteenlitila, =tramata
poridea, Labechinila:, Splaecacti-
fidea. Niduliticda, Fevoeea, Teacki-
apeda, Aonelida, Molluses, Felin-
aelermatay, o Artheopod, Some of
e ] e ps wes extivet, and
roany el Hese L e Largee
reraees of beth extooet anil extar:
B TR [

Tl s=oned miosl widespread e
wALILE LB shelelogzs of
animals is some of the winerpls of
tlig e pasite gronp. This is primazily
suliinm plosphinre, hin- H ||'-|'||_r-r|titr_'_
blvexrlnpatice, or earbenate apa
tite aecnrs in ancie aoniedal skolelon s,
AnumE the unimals havine thia skel-
elal compasiim are the cxtinet con-
ulariils wvel eaneclants, somc of the
beselianeeds anad srethorgeeds, amal of
ronrse Tl serlelmates. e zees,
hevwever, thar esleinm plosplale s
el bess sommmen than esledm oaz
bemate na g skeletal material armong
anvirnals, ned for =same repsen i is
conlines to hicher animelz—rthe Eu-

; .
1 thirre s
froenn

el Dhove his nddsde a0 pliels
coppatie: lomogene ty Tor the Bomes -
zan? T4 0s intevesting s noate, also,
thiat calsinm phasphate as 0 primare
sleletal materigl appears to be -
pledely absent e the plant kipodom,

II‘llli."' IH”‘:l_ rlln'lr\.l I_'||'||||||I||'I:I.' Ll el W
ring miners | feond moanina ghele
ons is opal (S0, nlL00 12 s fonnd
i soene Profezea (nearly all radi-
vlurians' and is commen in the ori-
Torw, It has heen reporced in annelid
wortn Jaws Jeeoleeadontd) Spdenles
pf silica are seid by Nieal C1GE .
G L oo i o Cissaes af o Cew
micllissks, amld Dresssior amdl Brown
C1061, 1 T2 vepont siliva o s
|.'|I".-'||:¢.|_|r|,]| -:I;.E]-Fl_{ﬂ'-c.

T1|'|'."‘" :HT'.{'I' I:'l:'l."!.' CRAUGL LIRS (LT
thee aily mention of «ilea o higher
amireals a0 s nnl
the main porbion ol the skeleten,
This leads us b wmiost poesling
guestion why o the heher ani-
wils, Ahose whove the apenges, nob
s silrea ws g mae skeleta] eaterial ?
Agrin, daes this dwlicate o phylo-
renerlie Jiormoerene t fore the Bometo-
FTH
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Aoavvingr The Pestasiie thaers are o
Ferw exeeptiomal vises in owhich sple
pliates
rrEp of

st

are arepastred, e small
hving rediclarans  ases
silphinte, celeatite, w0
shelvdul mater sl T'his acseirpenes s
well docnmented and haz hoen oo n
Far some time 4ne dlerp-sea s
al' vhizapls 15 reparted by Prosser
aml Fewan (1961, po V20 4 have
a =Kelaran o which the ingrean:
part s mace up of warinm solpphans
(barite), Thi- letrer nepurrence i
nat well dacumentecd, und it exhunsts
the eebativedy small gt of inareanis
mheleral cornpannls fooml pmongr an-
itnals.
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Tee mur Lasos

Uhe bwe oporganic mpterials sl
comurenly deposiied by plants are
sggleivan carboiate alol -SIE:II-I.|'::II'L miliza,
T thes s Gf calelam cartonate, the
renerl i s wiven species - ocithe
caleite or ararenitbe, This o owalile
some aniteals o owhich Taeth sy b
I.:ITI':-ul:'IIT. ||1rl'||'|EH|ril\.|J| I":l.'llll\."l.':l'.iﬂ,'_' -.II'-.'
dhistributier of calazte and '.|I':|:_'l.'l'||il*-
m onnmersas plant= omay be oo
it le papeers by Lewin (19620, Tow
rrstam (15 A Vineersili
R

Sl 1= ,|_~,'|_|.=||'|_'.' perrseil ges |._-.
rated] v apalice =il hawever,
fuarts 5 predues] ooseeee dialones
ari o the Joweraue plant Fiows, ae-
poprding o [Resclofzon, 15,

I aedidition to the Termnie na-
beedals previously meniioris] gs oo
|-||1'i||;_r m |'|4|~:|.-= w Tew prestinees ol
FerdlH L o] SoofddH 1, olaopesthidan
At koosenn oo SR Lo s i
fusuboative feature of the physiolaee
nf the plants involved,

Inorgnnie coll inclusions are zen-
erally pnitivd trem rhe prescens snm-
maey with the L':-.l.'l.|.l1'.-::-|| of a few
cramples such as the scenrrenee of
opal in elewsnte ol swood aal the
costrrerese ol ealeivm ewlaniete in
epidermal vell.

.'\.i'||-:'.||:_r Illll_ L | 'i.|||'~|: E"I'i"._L]_l-\. P | :.||.
imait, saleinm carhkonats .I,._-'hpn-eil:i.m i
rtedl more widlespread than is the
lepsition of =ilien. In the =ase of
tlhe wpsenfar plants the twa cone-
ponrels are wpparentls abent equal
iTh e Feme,

Claleir e carhonate o= depositen] m
Farge danonnts in the algae, inelwdinge
mietbers of the Chlaraphyia, Ulvan-
apbyra,  Rhocophyra,  Phasophyia,
il Chpreabyta, Amoag the fangt
Phis Dess doemmented and stndied

cme ul' valeiinm carbonate deposition
perenre in e My =omreoshyla [sloe
mnlils and relaled erms s, whers s
fawe anders Physacales and stemon-
itnles are  portialle  distiepmiehed
frem obber aeders by the presene
arid dlistributien ol ealeinmn carbin-
are it the froisinge slreboese JALex-
ol 185D

It is of somie intenss 1o note that
i the erecn alege the deposition of
paleivm  earbonate s canfloed o
thase Porms which aez on Uhe sipphon-
fne path of avolutiom:
Hiphonales  and  Stphovecialiales
This charophytes arve laewn 1o de
powil aaliinm carbomate in hal Lhe
veprrlatbve aind vepradnetive part ions
of the plant hody. Lares pmeons
il ealenen rarbonate In the ool
strnetiee peobably accsnnt for the
relative almndanee af sooronial e
sl i tha fassil eeeordl,

Amuny the hlas-green alope (-
aoephy b oeeleilica o oeeors o
R TATRTTN LS|

1he ordprs

e Torms o hich ace
foumel in gerses ponls and ather bl
i of reatively wirm water, Thers:
npaeirs to e e systemaatic pattern
of calzinm dapesition among the tax.
T ie CTOLTIE af the Cyvaunnnhyta
hawaver, the folloarine oenass are
'|'|~_||'|n11';4_111' .::Ina-pmirn-n of ealeitrm eare
hanarz: Adawharwa. .|._|.l|[|-'|-'--ll'.l'l-'r'|'.
Frhaaires pien, Loanbseea, Lo,
Misvarolowa,  Farteepsd,  Prialom,
Fheermeelion, fivnleswy, arvcd Sedizo-
fhrer,

The so-vulled aaralline ped waloa
(Bbodephytal are consplenms: o
the Tormmlion of roefe aml gre Tor
the mosl part mesnhers ol fhe Crvgs-
sonenciales, These "oems ave a prone-
ment fossil reeprd, Tn the Menmhon
ales the genns Limgera alaa proal ey
citle=ivm carbonate, whiich in rhis case



i leid down abeout g much simpler
thallug tham = the cese in the erap-
caneminlesn Jorns.

Omly ome cenns af brown aluae
(Phasophrta) i= kaswn 1o prodose
calciim carbenate in auy lerse
oot This 24 e wepus Podioe,
which s clherwie o typieal membor
ol 1he arlder Dietpoiales (Freaeh,
Eli. Theee appeacs b D wo ses
ternlie shgmiieanes tn this tsolabed
tzstanee of eolenom carbonate depis-
siticim b Predvoe

Tlepusitinn of calsinm carhonete iy
known to gecur nothe flowering
plants in the families Curenrhitaesse,
Crustferue, Borazinacese, Loasaeaie,
Avanthacene, Urtiveeess. Combretae-
e, Moracone, Hosueriacene, Gerani-
s, @l Cistaeras  Proy-Wassling,
1054 Baeksman, 'i'.ﬂi' T |_|||-:r £, 1063,
This ealeifetisn vovurs v -;']1|Lll'r|~1<1l
el owenlls, neopeorndermel trickemoes,
artl du specinl eells of the #pidermis
fso-callad Tithoovats ).

The silivificaton of cell walls
hest known In dhatoma whees 1) has
been stulied in et detall. Tewin
CETE2Y lims |'h.'.ﬂ|:||||-. Ihe
carvent slate of omilzmstanding o
the #teactore of datom walls and
Lhe phosiolosieal poocases avolved
i eilicifieation, o additien o dis
tabs, othes wemfeas o the Cheps.
|'-'|IIL"I:3. are ki o ]ll.'l.'-c]Lll.'-.' il Jueees
dapesits e osell o walls. Tapically,
vesting spnves of olden aleae (ilass

i
ey el

Clhiryaophvesaey, which ame sons
times  referred fo a-  srataspores,
buve a kighl silieified wall. The

literature cantains reparts of the
awcrrenes of gilien in the ecll walls
al vemelal o ve pErks al =omre el
e algeae Deliss Santhoploceemne) g
Iirwevar, thess plants aave ool heen

stilieql v rhis pespect i reoent

Teanmnedinaa TG deadviny of

e rAl ]

4 . o
I hveslosrists
plaseed grreen

years (Hanikh,
szl ax =mith
signilicanes upomn e silis-melaba-
ligioyr wliley of che Torvms in e
division Chrvsoplivia, and this Pea-

T,

hiasge

tere seeins too hooan imprtant oo
which uwnitcas the mwombors of  the
ihree classes ineluded o che divi-

[Iil.l."—.‘ilu i

1o anetal:lize -::.'.‘iq.':l. i

v, thi= Baris of their
'.|'||i|il.l'\-
Teange gipmomaslan] el Ul seemifegse of
this dlivision be grauped swith {hes
{120, Povileea, aml Sare-
eatilina et oa o dbstinet iegeiloen, e
ek

I vaseuhar planis,
pepnrs meowralely dived PEELE Zrin
il Bapeasctafes, which s the sole
prlivnt arder af  the sulpioalom
Aphenapsala, gl the elass Avziae
spermae ol e subpliclom P

]:i'l'i

stlie it win

TiEr-
il T LRErILE
Famactane, sl s |I|~[|||:=|I,-!'|I i the
cpulermed eells gl Foros a0 fhock
luyer on the onter cell wall, Aoapomns
the angiosperms, silica is depasited
both in eell walls of the epiderinia
:-||'|1 within special cell= of the epi-
! l:JIIII"1 -II L LLEILRE IS Jn.L‘I"III.I.Il s I.la II'.'
s ineue Tax 1he
Tadter mustance, Lighly cpalioe =lics
filla the el Tonwen (Esan, 10351
Mooy the Hawesing |'||,g'n1,.-e, &1lieg

1he -'-||_|ih-'ru'||'i|||

T RLEETEETET

= alan Fonmd im winimaraiis -c_r1g|_-i;h.:
af  varias IR
marily in cells of the  seeandary
vviem, Uwver tour hoaodreed cimbers
pre Hstisd by oames (1982) as having
silienns el nslasior s, privwne iy
withion eells ol tlie sasenlar TR
This appea= o be almost puse 200,
angd tosms o viteesns Laver in viessels
angl some sther @lements of waol 20
adelition to the vasenlar rava, e
4 al=o reported as occarring in the
lwer-tormed  walls of  endoderinal

TEREN S




Prodvelive Stepefiuve i |:i|.|'_l|'ll'.|| il 1Hh

celle ol dsdespoges  (Borizean,
el e Flrew Weseling, 1H530% ol
i lharrs of membiers of thee Bamilies
Campeannl; Momaeeie TTTma-
cpae, [Drlheacear, Primelassae, Taog-
saeear, Drasnlacsse, Compesilpe

Leginmivnsae,  Haloragridaeens,  anl
Virhesseeas, Although silicsGenlion
siegrns (e b chiameterste of many

mennbers ol some gngvsperm furn-
N mmish s d e Sorsecwe aml U rbici-
geig, s ogreperally seatfered ocenr-
venes spmirests that it does net Lave
amny speeinl sinifleanee in determin.
ing phrlegenctic relationships
atone the angiespecams. Both XN
toditeley (1A sl Frees SWessling
TTHREY have sucreesad (Dot =il
cubion of plant pavis s eorrelated
with g warm climate boowiie silies
ol be expected 1o be mare readily
pviilahle e nprake be e plancs
It 19 oot Briwn whether e il prsi-
ten of gilivates oo the aland sorfues
af .-:IIE'!-r'l'.-H'p;l'-E Foarms or that of e
and manganese o che cnses pired
hase s simply aeerction of the min-
aval o o o 2o an petive uptake of
the waterils wnd subseqoieat deposd
Pion Dy e plunt eolls,

Fonoa Jew cuses planms are know
b alepasic iron aod  manzaoese o
auanergatnie fori, Eq.l,;__']l.'lzll]ﬂh il
ilosmils aes the weal outstamling
caimles of this oeeirremne of Crom
and manearese, which anpenrs o
b TiTeEeTT an F‘I-'I:'.'lII:II anel X
(T, respacti vely  (Raelofaen
195%, In some mreen almae sueh
wn Cleclogoniaie and Cadsplines, the
deprsit el irop-centsining inorranis
mtter forms o ervszalline inerosia.
tion abont the plan: bady.  Liitaen
furg eited By Free-Wyssline  ang.
weds that the  deposition o7 hath
coin gl mmnEanese helmxides s

Laeullctzve aod when J;.ll'::l"'
wattenpte ol Cheee Dy olomuengi= e

Pt i the plint's onvionend .

LI EL B

EMARES
Iois aposent that the lower
plant=  aoed  awiwals {the Deoad

LI fE algmae 10 1he |'|1:|:||I-: awil fhe
et Lhe airsals?
Che mere hieteromeneons as Goeops

it TELATIER HERS
g sheletisl matecials woe von-
corned, The only exeeption te this
= the pestreietion of caleinm ples-
phate fo0 =ome enmetasoans. This
st snppert the opinion chat
he lewer pnipals andd planee may
have hadd o polyphivietic ovisi.
The theee voin types of noszaic

nord sarts fonnd in eanimelsa — cal-
cinm  carhonate, the caleinm plos
phates, sndd opal — all are Pl

i the sBeleans of Barly Caniliran
marine inveriehates, This bas elso
Fraen aointmd ool Bnoa recent peaser
by Lawenstam (1963, po 178 Tt
sheuled b addd {hat oven the arewn -
e snbatanee ol ibin alss peenreed m
same Farly Combrian anvertcheate
shalptions Ths tnis pdivate 19-tle
ehigmge i e elivroeal eoenpesition
ol sea water = nee Horly Cambrian
rima ! Hare again is anecher  ex-
HJI:I]IJI:' ol v 1w '|1|'i|r||||':.' r'!i'.'n-:-':-;'i'rr.' i
ilifferantmrinmn in the varians 18 joar
asmnnl groups, COnly miner e cela-
|i.\'l'|.'|' |I 1 I|i‘|'l_'|'1'\-!""|!'"i1'|['-|llll I|||:-\. e
pezprml 1n ml:;i-:-l' arimal GRG0

parerns Lhe tnoreanie haed s
sintee Farly Cambrian tine. Hawe
aver, this pattern of diferentiation
o= ot oevie in the plant king
dem, Calvivm vachonale 4 epasition
apparmmily grose early in the eveln-
i & the plunt Gingdom, amd plegl
lisstones are leneen whickh exiend



1 Tevwsetivns I
well basl incs the Precambrian, pos-
sibly a5 lonz o oas 225 billin yews
age, Omeotie e il §he aliilily
ul r|.|4||_1'- to ||i."'|'l'::lri:l1‘ I'|'|'|.I|
appears te Fawe
anired quite Jate o mwenloge tima
There = a5 ver ng known Foss
r|1-|| vl mrliesons |'I|HI‘1T‘| hefare the
Fral Few disioms of rhe domssae,
which wias vevtainly Tess than 175

IR
m Lhear

| EESTLH | R 1

Lim=ties=

rie.

ciillion veines g,

Tl we sms lar the momher of
e canipeiinds dnd micerels
ntilized] by Both animals anid plants
are eazingly few. The minevels
|'|.-||'.||||'II|'|.'. imvolved are caleite, ava-
o b, Ll sitatle L, anil |.IF:~B'|.
P sl aregaeisms, vl i aarFhanars
P eerlainly e mosl e skel
aterl sonmapienned, i of e pelan =,
I ||.;||i|'||_' wilica minst be ransed seconc
hx tar
variowe  ealeinm 'I'II'Il'_II-'l.-.II'I.IfI':-\. H'ili-:n:
irane Dydveside, and manesees by
drozicle amorg the plants and steom
fiome sndplate sonl hasinme snlshate
rnonnr L anmials, e all ponerally
rare amd exeeplional. Thies this in
divate o elose ||||_'."||'||.=;'--||-:"i-' relation
5-'||i|; for all "'"L"“".-"'”"":' Ferame of
the varaty of the elermens el ved.
varring dewrors of solubility in wa-
ter, temperibnre of formation of 1he
mneriel Toscie ey s foee Thal of ar
{l_'-I]'_-ul;'l'-' temaperaf ures fomned o il

mivsl  widlsapreal,  Follawed

sep o on land b, oo semes olleer al
varsit Telors, e mooevals presed
mr arimmial ar plant proteciive or sug-
perting sloel aes are pecluapes aboot
the coly enae whicl she animalz o
plapts conld |'||'|-='-ci|'||:|.' Hurl availubkic
I atier wonels, the minsrals fomel
i plant sl wrimel skeletons prob-
abhly repreesend the least soluble eom-
pronnmls wliel e animal o plao

Asaisdeaiy aof Seiciee

vine sy plbesizge from the  elencenca
wliel are available in soffieient con
venlratione, Fowewer, if we think of
all ol the mnerals v sadivienlaes
rusles, Ul Porvead a0 arehimery fiern-
preentoess el pressares, same being
ppite eornmen. we wonder why ani-
migls sl plants have not ased many
il hwens s skeletal ar suppartive mi-
el

ACE SO LD A 15

Thix project begun gz a survew of
the fnoeganie haed perts Toond o
irverrphrate nnimls b the seniar
anthor and oo grwdnate sladenls n
thie Geatneyr Deprecment ab Saathern
Hlineiz niversity, Mr. George Ao
Desborengh and Mreo Beymoond - L
Feerva, Jel doring the Eull of T4
e anthoes are indebtes] fo e
students - for the information
eaich compaled o this scbjees, We
alsa reesicel]l helplul  sagrestioes
Froon [hee Dewes T Ames and Tie
I Dannld Bleess of the Ganlegs Tha
prarvtment ot Soutloern [liooeis T
versity ared T, Raehand B Black-
swelilier of e Fologsy Dieparctmenl
g Mowilern Tlineks Todcersity,

they
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