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ANCIENT TIDES AND GEOLOGICAL PERIODS.*

1 supj ose the înost-read lwok iliat lins ever been written on
geolouy is Sir C harles Lyell's l~ic 1 e.'The tèsture which
chaiacierisus Lyelia %,ork is expressed in the titie of the
book,- Mod( iii chianges of the E îrth and its Inhabitants
coîîaidered as lllustiativu of Geology-." Lyell shows how the
changes now going ou iii the e.trth have in course of time pro.
duced grtat tflects. 1fle points ont triumplhantly that there
ts 11o need of supposing mighty deluges and frightful earth-
quakes to accotîît f'or the main facts of geology. There fis,
however, one great îîatural agent ot which Lyell does flot take
adequate accouit. lie does not attach enougli importance to
the tidea. No doubt lie admits that the tides do some geolo-
gical work. 11e even thinks they can do a great deal of' work.
The st-a liatters the clifs o11 the coasta, iud wears them into
sand sud pelibles. Th'le glaciers grind down the Mountains,
thue rabns and trosts wear the land into mud, sud rivers carry
that mud into the sea. Iii tlie calot depths of ocean this mud
subbides to the bottomn it becomes consolidated into rocks
ln the course of timie tht-se rocks agaixu become raised, to form
the dry land with wluicli we are acquaîuted. The tides, says
Lyell, lielp bu this work. Tidal currenis aid in carrying the
mud out to sea ;they aid to couaideralile extent in the actual
work ot degradation, and thus coutribute their quota to the
manufacture of stratihied rocks. Sucli is the modest rôle which
Lyell bas assigiaed to the tides, and no0 doulit the majority of
geologists liave acqniesced in this doctrine. Nor can there lie
any doubt that this is a juat vbew of tidal action at present.
That it is a just view of tidal action in past tinses is what 1
now deny. Lyell dîd not know-Lyell could not; have kuown-
that our tides aie but the- feeble surviving ripples of mighty
tides with which our oceaus once pulsated. Introduce thesel
mighly tides amoug our geological agents, aud se how waves
sud storms, rivera and glaciers, will bide their diminished
heads. 1 umust attenîpt to illustrate this view of tidal impor.
tance in aucient geological times. Let me tiy liy the aid of
the tides to explain the great dithiculty whichi every one must
have feit in regard to Lyell's theory. 1 allude to the stupen.
dous thickness of the- 1aleozoic rocks. Look back throughi the
corridors of time in the mauner iii whicli they are presented to
us in the successive epocLis of geology. We pasa rapidly over
tlie liriet caret-r of pre.historic man ;then through the long
ages of Tertiary rocks, wheu the great marumals were deive-
loped ;back again to tlie suds earlier period when colossal
reptiles sud birds were the dut-f inhabitauts of the eartli;
hsck again to those atill earlier ages when the luxuriant forests
flourislied that have given hirth to the coal.fields; back once
more to the age of fishes ;back finally to those earliest perioda
wheu the lowest forma of life began to dawn in the Paloeozoic
era. As we date remote agea aatronomically liy the distance of
the soon, s0 we date reinote ages geologically by the pre-
vailiug organic life. It is a great desideratus. to harmonise
these two chroiiologîcal systerna, sud to find ont, if possible,
wliat lunar distance correspi)nda to each geological epoch. lu
the whole fit-ld of natural ,cience tht-r is no more noble pro-
blem. Take, for exanuple, that earliest and moat interestingC
epoch wheu life perliapa commenced ou the- earth, sud wheu
stratified rocks were deposited five or ten miles thick, which.
seemt to have coutaiued no living forms higher tissu the- hum-
ble Eozoou, if even that were au orgauised being. Let us aak
what tht- distance of the moon waa at the tise wheu those stu-
pendons beda of sedisent were deîuoaited in the primevsl.
ocesu. We have in this cosparison every t-ltment of uncer-
tainty except one. The exception is, however, ahi important.
We know that tht- soon must have been nearer to tht- earth
than it la at present. There are sauy very weighty ressous
for supposilig that the moon mst have been very much ut-art-r
than it is 150w. It is not at all unlikely that tht- moon msy
tht-n have heen situated at only a amaîl fraction of its present
distance. My argument is oilly modifled, but not destroyed,
whatever fraction we may take. We must take somne estimate
for tht- purpoae of illustration. 1 have had consideralile doulits
what estimate to adopt. 1 am desiroua of makîng mny argu-
mant atrong enougli, but 1 do not want to make it seem. exag.
gt rated. At preseut the moon is 240,000 miles away ; but
there was9 a tise when thc usoon was ouly one-sixth part of
this, or aay, 40,000 miles aavay. Thtat tinte must have corre-
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spoîîdcd to aonîe geological epocli. It nîay have heen (,ailier
than çhe tisie when the E )zoon lived. lt la more hikelv to
have been later. 1 want to point ont that wht-n the. moon .was
ouly 40,000 miles away we had in it s geological. engilue of'I
transcendent power. On tht- primitive oct-ans the inoon raised
tides as it does at present ;but the 40,000-mile moon wvas a
far more efficient tide-produter than our 240,000-milp, ioon.
Tht- nearer the soon the greater the tide. To expri ss the' rela-
tioîî accurately we say that tht- efficiency of tht, moon lu pro-
duciîîg tides varies iuveraely as the cube of ita distance. Here,
then, we have tht- st-ans of calculatiug the tidal etticieîîcy f'or
any moon distance. The 40,000-mile moon heiug at a dis-
tance of only oue-sixth of our preseut moou'à distance, its tidal
efficiency would be increased 6 x 6 x 6 fold. Iu other words,
wheu our moon was only 40,000 miles awav it was 216 tises
as good a tide.producer as it is at presrt-n. The heiglit to
which the tide rises and falla s8o profouudly modified by the
coastsand by tht- depth of' the sp-a, that at preseut we find at
différent localities tides of onlv s few inches sud tides of 60 or
70 feet. In aucieut times ht-rt- were no douht also great
varieties in the tidal heights, owing to local circumatancea. To
continue our calculation ave must take some preseut tid1P. Lt
us discard tht- extremes juat îndicsted sud take a inoderate
tide of 3-feet rise sud 3 feet faîl as a type of our preseîut tides.
On this supposition, wliat la to lie s typical example of a tid-
raised by tht- 40,000-mile moon 1 If tbe prescrit tides he 3 feet,
aud if the early tides be 216 tises their present auîouut, theit
it is plain that the- aucient tides must have lieen 648 feet.
There can lie no doulit that ln ancient tises tides of this
aniout and even tides vpry such larger must have occnrred.
1 ssk the geologiats to take acccunt of tht-se facta, sud to con -
aider the effect-a tidal rise sud faîl of 648 feet twice every
day. Dwell for one moment on the sublime spectacle of s tide
648 feet high, sud see what an agent it would lie for the per-
fornmance of geological work ! We are now standing, 1 suppose,
some 500 feet aliove the level of the ses. The ses is a good
sany miles frons Birmingham, yet if the rise sud fall at the
coasta were 648 feet, Birmingham miglit lie as great s seaport
as Liverpool. Three.qnarters tide would liring the ses into the
atreets of Birmingham. A high. tide there would lie about 150
feet of bine watt-r over our ht-ada. Every bouse would lie
covered, sud tht- topa of a few chisueys would alone indicate
the site of tht- town. Iu a few Isoura more the whole of this
flood would have retreated. Not only would it lt-ave Eugland
higli sud dry, but probably the Straits of Dover would lie
drsiued, sud perhas even Irelaud would in a literaI sense lie-
corne s member of the United Kingdos. A few hours pasa,
sud the wbole of England is again inundsted, but ouly again.
to lie abaudoned. Tht-se sighty tides are the gift which
astronomers have now made to the working machinery of the
geologiat. They constitute au englue of terrific power to aid
lu tht- great work of geology. What would the puuy efforts of
water bu. other waya accosphlli when compared with these
majestic tides sud tht- great currents they produce ? lu the
great primreval tidea will probably lie fouud the- explanstion
of what has long been s reproacli to geology. The early
pslreozoic rocks fors a stupendons mass of ocean-made lieds
which, according to Profeasor Williamsou, are twenty miles
thick up to tht- top of the silurisu lieds. It has long bteun a
difliculty to conceive how sncb a gigsntic quautity of material
could have bt-et> ground up sud depoaited at tht- bottons of the
at-a. Tht- geologista said, "lTh- riversand other agents of the
preseut day will do it if you give tkt-m time enugh." But
uufortunately the- mathemnaticians sud tht- natural philo-

sophera would not give tht-s tise euougb, sud tht-y ordered
tht- geologista to "«hurry up their phenomena." Tht- mathe-
maticians hsd other reasous for believiug that tht- earth could
flot have liten so old as tht- geologbsts demanded. Now, how-
t-ver, tht- mathematicisus haýve discovered the ut-w sud stupen-
dons tidal griudiug-engine. With this powerfnl aid tht- geolo-
giats can get through their work in a ressonahle period of tise,
sud tht- geologiats sud tht- mathematiciaus msay lie rt-con-
cilt-d.-Nature.

To CLEAN BRASS.-Ruli tht- surface of tht- t-taI with rotton-
atone sud swet-t-oil, theu mli off with a pitet- of cottoît flan nel,
and polish with soft leather. A solution of oxalic acid rublied
over tarnished irsas soon removes tht- tarniali, rt-udt-ring tht-
st-tai liright. Tht- scîd must lie washt-d off with wvatt-r, aud tht-
brasa rulibed with whiting sud soit leather. A mixture of
muristic acid sud sîns. dissolved bu watt-r ispartsas golden
colour to brasa articles that are steeped iu it for a few seconds.
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