
Tim e and tides 
Keen /·_('t" r~.illcr' may 

rcmcmbcnancs.lssuc No.48 
dc,cnhcd thc'c 111 an article 
about roe~ "'mplc;, from Pichi 
Richi P'"' in Suuth Au\tralia ·, 
Flonder' Range'. Stud} of the 
650 milltun \C.tr·old rcddi;,h 

brown sih'>tone (the Elatina 
formatmn} 'howed that it was 
made up of thin layers. or 
lammac. in u •cgul:u pattern. 

Gcologt't Dr Gcorgc 
Williams of the Uni1·crsity of 
Adclatdc . who found the rock 
outcrnp,, oh,cncd that the 

layer.. had been fvrmed from 
finc·!!raoncd "h lie 
p<htul.ucd th;ltthis had Oowcd 
11110 the hullunt uf an ancient 
lake when the surmundtng ice 
and pcrn1.1fru't melted during 
the >pnng. 1-ach lamina 
therefore rcprc":ntcd an 
annual deposit. to which 
gcnlngi't' ~~~c the delightful 

name ·'''I J'\ c ·. 
S<•uth Au,traha·, d111mtc 

then wa' rather h~e northern 
C';tnad.t', tod.l} .• llthough. 

paradoxically. l'ichi Richi was 
only 5' from the 1-qu;l!or 111 
those d.t)'' We kncl\\ th•s from 
collaboraii\C work earned uut 
h) Or Rrian Fmhlcton of the 
NtRO 011 i~ion of E\ploration 
Gcosetcncc. who analy.,cd the 
origona l m.lgncttSm of the 
ancient rock!.. enabling us to 
know where on the F:uth\ 
surface they formed . 

The thicknc>sufthe laminae 
or 've1rvc,· v:~ric' from about 

0·2to 1mm f tom H to lfl (on 
3\'Cragc 12) of them occur 
together. hounded b) a darker 
hand of cla\ nn cnher side. 
with the lamm;~e tluc~cr 
towardo; the mtddle of tht> 
'lamina-cycle'. 1 he'c ba,ic 
cycle' uf 12 lanunac 
thcm,clvc,var} ttlth ic~nc"·" 
peak occurring on average 
every 26·2 lamtna-eyclc,. 

Dr Williarn' thnught that 
the pm tern vf ·varves· could 
correo;pond w llh what 
a,tmnomcr' call the \Oinr 

cycle. l'h" varmtton m the 

Cl a} C) mutcriuluppc:u" darker than • ill) to sand) la) c rs in the 
E lati na fo rmution ut l'ichi Richi P:"s (left) und He) ncllu 
o;ilts tonc, llullcll Cove (right) . Tite illustrations >hon, 
rcspccth•cly. four htminu·c)'d cs each nf ahonl 11 tu 14 luminae 
hounded hy thin duycy bands and one th ick lamina-cycle 
cont:Jining 1.1 lurninuc: of line sand• tnnc with dnycy lol·"'· 

sun's level of ':tcttvity' 
manifco;tmg thcll m the 
appearance of dark \Uno;pots 
on the ~urface and the 
occurrence uf ,olar O.trc' 
occurs over a period that varies 
from 9 to 14 year- and a1eragcs 
about ll }e:tr,. So the peak 
thickncso; l)Ccurnng 111 the 
rncks about every 26 
lamin:l·cyclc> could 
correspond with \ll\pectcd 
long-term Vilnattnn 111 the 
"'n'o; c)·clc. (Unfortunately. 
rclmblc ul"cr~attclll' nf the 
sun'sqchctl) don't go hack'" 
far as we would ltkc.} 

Dr Willtam' h\ll<>lhc'"cd 
that a tluc~ ·, .tr\ .:' c.tme .1hout 

when a large quantity of stlt 
entered the lake 111 the run-on 
from" warm.,pt ing thaw. The 
·vurvc~·. by their regu lar 
vnriations in chicknc:-.:-.. were 
therefore ,flOwing a p;tttcrn or 
warm <tnd C(tld year\, whtch m 
turn rdlcctcd the level ul ,ul;tr 

acti' it). and perhap> told us 
thatthc,un fnllc1wcd much the 

><lmc C}dc then '" 11 dne' 
today. 

(Ciimatolng"t' debate 
whet her the \OI.If c~clc ha\ a 
nouccabk mflucnce cm our 
weather now, llutl)r W•l h<llll> 
speculated th:tt the different 

compo,ition and '" ucturc of 
the atmo,pherc then might 
have allowed solar variahthty 

Ill influence ground 
temperature' far mote th<~n it 
could do tod3)\} 

or cour-;c. nther facto" 
could ha\c been rc,pon<iblc 
fur the penncltcttv 111 the 
thtckncS> uf I he lamuhte 
Detailed analysi' of the 
pmtellh \hm, cd more than 
one Ol' twn ~implc cycle~. 

Since the at ticlc in Ful\ ·I!( 

Dr \Vilham' ha' fnuncl more 
rock formauon' 1111h "nnlar 
hut. on the whole . thtckcr 
laminae at ll allcu Cmc in 
South Au>trahil I hC\C WC~' 
(the Reynella "IL'tune) 
consiMcntly contain 14 or 15 
htmin;Jc per cycle rather ton 

many to cnrrc>pond with th..: 
solar cycle of abou t 11 ycurs. 

The broad "'ucturc of the 
Rcynclla cycle, te,cmhle> the 
tidal growth pa11ern~ that we 

can sec in the shell' of mndern 
hi1 alv.: mollu\C. mu"el., 
and the hkc w ht"c gm" th 
is strong!) affected h) the 
rising and fallin~t of the se;t. 

Tht:\C rind tng' ha\C led Dr 
William' to n:appr.11'e "lme nf 
his earlier conclu>ion ... Could 
we interpre t the Ollgtnal 
E latin;, form:1 tinn fmm Pichi 
Richi Pass m the same way'! 

He has 'U!!!\C'Icd th:tt the 
long·tl!rm p:lltl!m of 26·2 
lamma·cyclc' cuuld he 
regarded a' rcprc,cntlng '-• 
year- rather than. a\ before. 
each indi1 idual lanuna domg 

>O. In that c:t'c l!<tch l.unm.t i' 
no longer a 'varvc'. but 
represent~ only a tln}. ,tnd 26· 2 
lamina-cycle> ma~c up one 
year. One lumin:t·cycle wuu ld 
represent a furtntght, Ot' ha lf'' 
lunar month. 

One ttttoma ly rcm:un,· tf 

about 16 d;ul} ltdc' occurred 
in each late Prccambrian 
fonnight,thcn. unfortunate!\. 

most of the C\clc' cln nnt 
contain enough lammuc In 
'omc of them nhnut half the 
laminae arc mi;,,ing. Dr 

Wilhams propose;. that th" " 
hecau'c at weak chh llde' 
no thing but pcrh:tp;, a liulc 



clay was deposited. Thicker, 
silly laminae would result from 
strong ebb tides that carried 
silt tO deeper waters offshore. 

The information e ncoded in 
all the rocks . as viewed by the 
tidal interpretation, can tell us 
something about the calendar 
on the yo\mger Enrtll. Some 
650 million years ago it 
appears there were about 30·5 
days per lunar month, and 
about 13·1 lunar months in a 
year. There fore a year 
contained about 400 days. 

This broadly agrees with 
conclusions from other 
evidence. obtaim:d from the 
analysis of growth increments 
in fossilised marine creatures. 
Each 'day' in the late 
Precambrian would have been 
shorter than ours (about 21·9 
hours compared with the 
presen t 24), as the Ea rth was 
spinning more quickly then; 
the slight but constant 
influence of the moon's 
gravitational tug (causing 
'tidal friction') has slowed our 
planet down. 

That siiL,tone rocks contain 
complex signals from the past 
is fascinating enough ; what 
precisely they may mean is 
even more so. More digging 
and analysis should ensure that 
we can use the 'diary in the 

rocks' to maximum effect 
when it comes to learning not 
only about life on Earth, but 
also about change~ within our 
solar system. 
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