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GEOLOGY.

rizsox embarked on o naval expodition, who wishes to
puten o Geology, i placedin a postion i somo

highly advantageous, and in others as much o the con-
m can_ hardly expect, during his comparatively
kv o place, to map out the area and sequence
of wﬂnly exw.a«n formations ; and the most important

& been
mmfully exceuted; ho must genrally confine himself o
isolated soctions and small areas, in which, however, with-
out doubt, many interesting facts may be colleoted.
the other hand, ho is admirably situated for studying the.
stil active causes of thoso changes, which,

excollently placed for studying the naure of the bottom,

o distribution of tho living organisms and dead re-

nain sromd over . Agay s s et Sk
const-cliffs,

vestigating volcanio
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i GEOLOGY.

aspect and simplicity, are well adapted to encourage him
in his studis.
In the present stafe of the science it may be doubted

a const co
clay-slate, can hardly be considered of any service to
geology ; and the labour thus thrown away might have been
moro. profitably spont, and thus saved. the collector much
altimato dissppointment. It is now generally

that both the sedimentary rocks, and those which have

ovor the wholo world. A mero fragment, with 1o other
inormaion than the name of the place where found, alls
Tittlo more than this fact. These remarks do not at all
apply to the collection of fousil remains, on which sub-
joct some romarks will presently bo made; nor do they
apply to an observer collecting suites of rock-specimens,

with the intention of himself subsequently drawing up an
account of the structure and succession of the strata in the
countries visited. ~For this end, ho can bandly collect too

copiously ; for errors in the naming of the rocks may thus
o corrected, and the careful comparison of such specimens
‘will oftex reveal to him curious relations which at the time
o did not sus

Tn order to make observations of value, some reading and

North Amerien, or whether some of them may not cor-

O Rerockiad i s caa At S S
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respond to blank epochs of the north, when Lol E

bods cither were mot thero accumulated, or have been subs

sequently destroyed ; and aguin, whother tho lowost forma-

tion everywhero is the sumo with that in whioh living -

beings aro first present in the countries best known to

goologists. These and many other such wide views in the

history of the world. are open. to any ano who, applying
I

T n
dozen named erystalline rocks, or even by patiently fami-
Liarizing his eyo (aided by a lens) to the aspect of the feld-

and quartz in granite, ho will know the two most

ure; ond this i o yery IS Lt 10 g

planes of deposition)

may be soon learnt in the field;

© Reproducad with the SefmisslenF Coriakia il s



6 GEOLOGY.

{hongh 1 disl: th Toglaner euld e eided by RS
ms given in many elomentary wo

o e, b VoSSR ks Vbl 1 guitig 8
carry with him are without doubt the * Principles”
and the * Manual of Geology, by Sir Charles Lyell. Ho
should procure a treatise on_mineralogy—for instance,
*Phillips’s Minoralogy,’ by Allan. If ho has the oppor-
tunity to procuro others, Sir H. Delabeche’s *Researches

bt litlo apparatus: o bmy b e

Fpecimena; poums sk wn » plakaee e ol aTccker
lens with threo glasses (to bo incossantly used); a compass
and o clinomeer, composo his sssenia focl.  Ono of he
simplost clinometers is that constructed by the Rev. Prof.
Henslow : it consists of a compass and upmbl:veL ﬁmﬂ in
o box; in the lid
duatd in' » qudrant of 90 dogroos, with o Htle plumb
Tine o bo suspended from a milled head at the apex of the
quadrant. Tho line of intersection of the edge of the cli-
nometer, when held humanh“y i e ine ot &
stratum, gives its strike, or direction ; and its dip
or inclinaion, tken 8t Fight anglen f the sirke, =
onaniot by o' plents e, i pseen Al
ot cuy without the linomelor o judgo which i the ine
of greatest inclination of a stratum ; and it is always more
safsfuctory to bo certain of the angle than 4o estimato it.

o Ritroek e vt o P S e Tl



collector will never foel an absolute
tickets and references are correot.
separato fosil from tho samo stratum i
yetit is particularly dosirable that this sho
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8 GEOLOGY.

when the species are ...h”qmny compared by naturalists,
stk m occur; and it should

o than none at all. Pill-boxes are very usefal
Tacking fosil.  Masses of clay or say sot rock m
bronght home i mall Gl belle aro sbundant i o,
Rock-specimens should be_about two or three inches

; the

square, and half an inch thic should bo flded up
per. To sve subsequent trouble, it will be foun
convenient to pack up and mark of specimens

from difforent localitios. Theso details may appear triflng ;.
‘but fow are awaro of the labour of opening and arranging
a Jargo collection, and such have seldom been brought

home without some errors and confusion baving erept in.
Methads for Observing—To a person not familiar with geo-
lngial iy, o st ending oo o com, probably
the simplest way of setting to work is for him to imagine a
gt trnch out sorem (Lo couniey in & stright line, and
that ho has to describe the position (that is, the angle of
e ip mnd diretion) g3 eninre of o ifkrent i oc
rock on either side. As, however, he has not this

el seciom; o mast chocrre Tha &1 4 natere

the rocks on the surface, and take advantage of every river-
bank o liff where the land is broken, and of every quarry
or well, always carrying the beds and masses in his mind’s

eye to his imaginary scction. In every case this section
ought to be laid down on paper, on as nearly as possible the
real proportional scale, copious notes should be made, and a.
large suite of specimens collected or the serrer’s aen future

too late (a gric
p.mm.ny i lble. wher s Kmor

© Ribvodund with e sei s s



GEOLOGY.

Partly for the same reuson, and partly from never
when, first examining o district, What points will tum
tho most important, ho ought to acquire the habitof writing
‘ery copious notes, not all for publication, but s a guide
for himself.  Ho ought to remember Bacon's aphorism,
that * Reading makoth a full man, conference a ready man,
and weriing an ezact man ;" and 10 follower of soience has

ealing with masses
of vast dimensions, od with tme wlmost Tl LR
the observer has mad i ke S

ast oliffs often o o am

been broken up and re-cemented almost like the fragments
of ioe on a great river, all the parts ful into intelligible
Y

or in o fixed order, and he
illhem pereeive tia¢ ll i ity SNREANRNN
& fow nearly straight cracks, on. the edgos of which the'

beon upturned, and between which he will
sometimes find great wedges of once heatsoftened, but now-

crystallino rocks. Ho will find that strata
have been removed and denuded, that is grownd down fnto.
pebbles and mud, o g0 drifted away to form in

can bo acquired with muoh greater faclity than he will at
st reaily sntiipate
In examining a district o make a ecton, oy

points of detail will ocour for chservation, which can
Rardly bo mpooifed ; saeh as the et
transrions 4nd lerstionsof th diffrontsata the scure
of the sediment and. pebbles, the alterations in chemical
nature, cither of the wholo mass, or of parts, as in conore-
tions  the presence, and grouping and stato of the fossil
semains; the depth and. apaditon of 4ho old. s batom
when {he beds wer doposited, and an infinity of similar

& Raoroduned with The er e A




10 GEOLOGY.

points. Probably tho best method of obtaining this power

will daily find his powers of observation, his very vision,
‘become doeper and clearer. No one, however, must expect

10 solve the many diffculties which will be encountered, and
i o o oo e ill i o pepl grolegoel
but a ray of light will occasionally bo his reward, and the
reward is ample.

Orvanu: oI tho wﬁm\ diagram which wo have

yposed to bo m uperposition of the beds

e i de -nuqmty et i b o,
asea-voyager can hope to make will seldom include more
than a small portion of tho long sequenco of known
logical formaticns.  And as tho voyager seldom passes over
Targo distriots, ho will rarely succeed in placing in proper
order, by the ai of superposition alone, the formations
which he successively moots with even in the same country.
Hence ho must, more than any other geologist, rely on the
characters of the embedded organic remains, and must sedu-
lously collect every specimen and fragment of a specimen.
By the means of fossil remains, not only will b be enabled
& st (vl fombelp ol il b il
ho

B ing o

their age, but their contemporaneity with fhe d:pn-m e
tho most distant parts of the world can thus, and by no
othor method, be ascertained ; for it is now known that at
each goological epoch tho marine animals partook in the
most, distant quarters of a_general similarity, even when
ome of the speien wer identcelly thy sums: thus boda
o recognised in North and South America, and in
]ndm, hich st havy o dspaild when fe Sk

‘was acoumulating beveath the sea.

ki highly necessary most carefully to keep separate the

g pao e o R EE



GEOLOGY.

fossils found in different strata; it will
‘pussing upwards from one bed fo another, and: ocﬂnannlly
even without any great chango in tho oharacter of the ock,
datthe fosls il bo wholly iffents and 3f such dise
tinct sots of fossils are mingled togother, as if found fo-
gother, undoubtedly it would have been bttar for the
rogress of scienco that they had nevor been collected. A8
thero is some inconveionce i kesping separai ho osla
collected on the o day, thi cution s tho more requisie
ho colctor, Fho bo an experienced naturalist, should
bo vary eatlons o i R specimens, from thinking

actually

racterized by the same fossils, most curions and important
rosults may be sometimes deduced, if the positions or rela-
e budgitd  which the gronpeaf s

noted; and this is a point usually negleoted. o, thanks
0 the researches o Professor E, Forbes, the depth of water

accumulating, can be inferred. For instance, if a the
bottom of a clif, say 800 feet in height, & set of shells aro
buried, which must have lived under water only 50 or 100
foot in depth, it s clear that the bottom of the sea must
e sk to v ottt TR
iperincumbent, submarine strate; subsequently the
hel SO0 otk B wpraised. For this same
purpose, and for other ends, it is desirablo that it should
e noted which species are the most numerous, and whether
layers are composed exclusively of single L

© Raproduced will tha ot
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12 GEOLOGY.

bo also remarked, whother the more delicate bivalve shells

mons. Even a singlo species without any information of
any kind, if it prove a quite new form, will be valuable to
the zoologist ; if it provo identical with, or olosoly alliod
s, it may interest the geologist. A set of
fonils, Bowover, 4ad sl more several e, widh theie
superposition known, cannot fail to be of tho highest valuo;
they will tell the age of tho deposit, and perhaps givo the
key to the whalo geology of tho country: somo of the
most interesting problems in this science will bo solved
only when largo collections havo boen carefully mado in
istant rogions of tho world.
A collection of recent shells (both those living on the
‘coust and:thoso to bo._procured by tho drodgo off it) from

fossl ahells is made, is generally of very great servico to

tho palwontologist who undertakes tho description of the

. Tho collecting of recent sholls will, moreover, writh

tho id of a litlo study, each the geulngm ‘some concho-

logy, and this is an_ acquirement yearly becoming more

nocessary : the gmlugm Showd axer beet £ lewt s
general zool

proporti pomso
201 soqusntad it the scioncs wil bxdly bo aple 1o
imagino tho deap interest which the discovery of a skeleton,

& Raoro ke Wit e R
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formation would have to bo judged of by the
shells, and therefore, it posil,patof e nhb Nﬂhlnln‘
tho bohes should includo ono o

handsof & Cuicr oF Owon, will unfold 4 wholo hwhryv
tho heads, jaws, and articular surfaces are the the gostmin,

ablo; but every fragment should bo brought home,  Where

bones are found close together, and_cspocially if some of
tho parts lio in-the should be
Jaoked togoiier Tvery bine, 3 it e inches
bencath tho black vegetablo mould, should be collected ;

thero can be no doub that many most valuablo relics have
been neglected, from the supposition that they belonged to
stil living animals. Low olfl of mud, gravel, and clay
on tho banks of strcams and on soashores (as wel an in
bared recfs extending from them),

atbeds, and the lay o marl undmlymg peat,
aro il ovourale placcs P! e s o
sionally i all sodimentary sirta, aad are highly. ine
o
Comis—Thtso st foquactly coniiE S
rooks, and they have yielded a truly wonderful harvest of
Austral

@ Racrod.oad with e carissn te e
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14 GEOLOGY.

ofth dissovery of the semaine of and qusdrupeds in an
i s been

thus enlarging wonderfully our ideas of the ancient goo-
oshy o the Ao s el he remaionof 8 masiolon
‘aid to have been brought from Timor, thus perhaps
nieting the roud by whih this et uadeerd ety
. Australi
Fossl Footsteps.—As allied to organio remains, fossl foot-
steps may be here referred to. They have been observed
in Burope and North America, but hitherto in no oher
iges not only pro-

ment,of bone, but they genorally provo that tho lovel of tho
Tand subsided after tho animal had left its impross on tho
ancient sea-beach, thus allowing thousands of foet of strata
10 bo thrown down over them. The best place for search-
ing for footsteps is in quarries of sandstone, in which the
by scams of shalo. Tho best indication
of their probable occurrence is the rock being “ rippled,”
that o marked with rarrow litle wevy rilge, such
shores when tho tide is down, and
i nliae tht e rocky surface was onco cither
] boch 4 o mufce, avec i e apeient
animals walked. Tn the case of fossil footsteps bei
tho argostalab wkich oould pomsibly e remanedteght 5
o brought away, and acourate drawings, or, still beter,
‘made of soveral of the footsteps. A plan from accurate
easurement ought fo bo taken of any row of steps. The
e of s ol fotaopa mycd b . maniold dogree

inercased, if the age of the dsposit copld bo determined by
shells found in the same stratum, o above it.
Conl Deposis.—The origin. of coal presents a most ouri-

ous and diffult problem in geology; and though a vast
amonnt of information has been accumulated on the subject,

© Ramrod i fiinr o o s R



GEOLOGY.

froquency with which, both in
and North America, upright vegetables have been found in

Tho regularity and wido extent of the beds of coal, and:
especially of certain subordinate scams n them, the strati-
fication and finenoss of the doposits alternating with the
coal, and tho rarity of hannels (such a8 would have been

Tho character of tho upright fossl plants, nccording to our.
present knowledge, absolutely contradicts the idea of their

, suffcient to bury even a lofty i
‘was dorived the sediment which formed the great pile of

IR e ﬁ

& R




16 GEOLOGY.

strata alternating with the coal? Must not an adjoining

a havo gono on rising whilst, tho coal-bearing strafa con-
tinued to sink ? From theso fow romarks it will be seen how
many points deserve careful examination in any new coal
district; the chief points being, the presence of upright vege-
taes and. trunks of tres (of the position of which caroful

positions ; and many other similar points. Tt is superfluons to
obscrve that all fossil plants should bo colleoted ; thoso
ound upright should b carfuly distinguihol from thoso

cimuialy, e ontetactany upigh sama
nd ofthe e shrld o samcglast sn S e they
have generally first et U decay, and then
boen filled up with mud, which in some instances is charged.
with seeds and leaves.

suites of speci-
s Nairiag tha o the rocks beneath and above

G
regular, or are they crossed by abliquo layers, showing the
probablo action of currents? Aro thero ripple-marks, or
beds of coarso pebbles, or other indications of
having been

L s SRR e




GEOLOGY.

tensivo low sandy tracts, liko parts of the Run of Cutchs
others suspact that ita deposition is in some unknown.

the remains of animals or plants? Spectmons of tho st
ought to bo brought home in bottles, should be
olorvad whothor thor i benath it any hin aye f other
salino substa
uw,,( Jm, ety structure of rooks will at first per-
geologist; for in proportion as it becomes
L dr\'r\hlwd ¥ihe platen of st WA original
Sopoition becomo chscur, ad re often auite oblitemted
A thoss-voyugor, nd expecially tho suveyor ofen vist
points on the sume lino of coust, ho possesses
somo gront advantages for studying this subject, and nu-
merous observations mado with caro wouldprobably give
striking results. The range or strike of the cleavage ia
pmiform, ovor suprisngly Targo arws; wheroas both the
anglo and
Telie ths oy planes of inclination, cxamined across a
wido tract transversely to the ange, will full into order

and show that they are the truncated | sigs Lk e

curves or domos.  The relatim of the e
of the stratication, or azes of elvation, showld B mjully m.i.
and likzvise to the general outlive of the icle country. Long
setions at_right angles to th.strike of the cleavage, wih.the
& mujﬂl!_/ vt onpper, would b gl eetings

n two chains of hills, each having ita independent
dmvagn‘ oross cach ofher, carcful observations should be
mads. In all cases, any mineralogical difforence, however
dlight i tho puralal g Jayer, prassis ) b

this head would

unless the planes of erbbadealf
there could be no possibility of confounding (as has often

PO ———




18 GEOLOGY.

appened)cearge undsrtiiaton.  Whero s siatum of
dstono, or of any other rock without cleavago, is inter-
stratifed with a slaty rock, the surfuce of junction ought to

to judgo of the amount and dircation of the mechanical dis-
the surrounding slate-rocks have under-

£t et e ot bl Tt A
have all undergone metamorphio action, that is, they have
been mineralogically altored and rendered erystalline by
i .umunn. aided by heat ; but this lattor is a most
ono on which it would appoar that much

o hm will ot bo thrown without tho aid of a pro-
found knowledgo of mineralogy or chemistry. It is now
known that granitio rook, which have becn, Auidified (us
mly be told by their sending great voins into, ahd includ-
ing fragments of, the overlying rocks), aro folisted in o
1oro or les perfoot dogroo: in those cases the rolation of
he plane of foliation with those of the adjoining rocks,

e T et to f s o i ot
by 00 o i ok
g (G Tt il
ik i ko apcaly 1 o s b which i ol
ot cerags pann b tho o e sl o sy 45
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GEOLOGY.

which have been motamorphosed but not finidified, would E
be eminently curious. E:
Nature of the Sea-bottom.—As

wder diffrent I
are found. his

for further invetigaton, which can
science of geology : scaroely

tho maturo of th
Iabour too much in this line, and especially if he
subsequently himself undertake fo tabulate and work out

ro is another point of view under which the bed of

tho wa. woul smply repey Mg-comtined (TS

It is well known that the naturo of the bottom often

changen very regularly in approaching a coast; the pebbles,

for insta in sizo i s

with the dooresing dopth. But the moans by which the
i the

pobbls are thus sorted

“and
would by itaelf throw some light on this question. The
naturo of tho pobbles being uh-nvuL  Perhag o point
‘would be found whence they radiat
tions havo been made by m u-umn...d
shinglo-beaches, but mmly anything is

© Tho best kind of dred

‘undor tho Zoological Secton.

[
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20 GEOLOGY.

—aro_they enorusted (as often happens) with delicate
corallines?—after a heavy galo aro tho spines of such coral-
lines found broken? Tn marrow channels where there are
rapid currents, and in tho open sea in front of straits,
whero the water often doepens suddenly, what is the natur
of the bottom? To what depth does the sea in a storm
ronder the water muddy? How far from the beach, and to
what depth, does the rocoil of the waves, or the *under-
tow,” act, for instance, on light anchors? At what depth
can the sea wear solid rock? This may sometimos be
judged of by the nature of the bottom
mud overlies at all times, even after gules of wind, a sub-
marine rocky surface, which from the nature of the adjoin-

waer, or between them, that the breakers most vigorously

oliffs? Gigantio fragments of rock, much too
Targo to bo themselves rolled about, may b scen at tho foot
of almost every line of high cliffs; by what means in the

oollect that in the tropics the. powerful action of frost in

splitting stones s entirely eliminated. Our observations,

‘moreover, on the alluvial and sub-littoral deposits of theso

Iatitados aro not perploxed by the ancient offeots of floating

ice. The spray of salt water, above the lino_of reakers,
it a

offciently whon cddying ‘Tound any slight pro-
jootion?

Rocks ising steeply out of tho open ocean, and exposed.
to the incessant wash of the heaviest surf, aro often

© Raorodibed Wittt eraiiss— Lo



GEOLOGY.
thickly coated over with various marine

eldios at the foot of cascades? This, perhaps, might

ascertained by a long polo at tho turn of the: tide: deap.
round holes havo been obsorved on rocks formerly covered
by the sea, and their origin has perplexed geologists, Any

gives a surprisingly good pictare of the

ean be 10 doub, that whoever will for a long period collect

‘and compare observations, mado over wide areas and under

difforent circumstances, will arrivo it many ourious, novel,

and important results, .
An obsorver occasionally may arrive at a district where &

Iately somo great aquoous catastrophe has ocourred, such

carthg
In such cases all tho effots produced, such as the thickuss
and nature of any deposit left—uhether stratifed irvegularly or
continuouly—aheller any rocky surface,ove elih tho deale has
passed,beseored or smath ; all such points should be minutely

© Renroduced withihe sertisaicrBEc



2 GEOLOGY.

desoribed, and measurements taken of any great blocks

ik may e boen transported ; the great desideratum
o mimenses

™ o Actinr—Tho voyager in the Polar Seas would render

an oxonlant servioo to gealogy I’ obercing al the efcts which

osbergs producs in rounding, poliching, coring, and hatterig solid

ocks, and lkewis i transporting gravet and bolders. - Floating.

from the surrounding precipices. It is obvious that in the
Intter case the fragments would generally be quito angular,
ox oy conld it e anded n. watar oo K
thickness of the submerged ice, to float tho berg.
0 i i 1 i s s G b

force of the pack high and dry, and perhaps left piled in
strango positions. AU facts lstrating the difference i the
rends produced by coastice and.trus cobergs old bs very valu-
able. Do the boulders fixed on coust-ico, when driven over

rocent jco-action, @ minute doscription and dravwings ought
to bo mado of the depth, length, width, and dircotion of
the grooves; and even largo slabs brought homo. On truo

‘moraines of or marine animals exist

PO TR e
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in a shallow sca, often ploughed up and rendored furbid
by the stranding of fosbergs? The dredge alons oould
answor this. The means of distinguishing the effects of

are, 8t presont, a great desideratum in geology. M, Agaseia’
work on Glaciers, with its admirable plates, onght o be
procured by any ono going to the colder regions of the
north or south.

LErratiz boulders oocur in Burope, North Amerios, and in
the southorn parts of South America, which, it is believed
by most geologists, wero transported by ioe; those mear
‘mountains, by ancient glaciors; and those on the lowlands,
by floating ico. Erratio boulders, when not of gigantio
size, may bo confounded with Tounded stones, transported
by occasional great fo0ds or by the coust-action of the surf
during slow changesof lovel of the land. Massos of granite,
from often disintegrating into large, apparently water-worn
boulders, and then rolling downwards, have several fimes

rounding country js not at all known, the composition of @
single jsolated hill or small island may casily be asoer-
tained, and if largo fragments of foreign Tock lie strowed
on its surface, theso may be assumed almost certainly to be.
ermatio boulders. Hore, however, o caution has been.
found neoessary ; for in the caso of frmgments of sdi

composition, form—especially oheerving whether they are
angular, water-vorn, or scored,—and their size, from actual,

Both in the north and south a poculiar formation called
“till” has been found connected with erratic boulders; it
consists genorally of maud, containing angular and rounded
stones of all sizes up to the largest boulders, mingled in

© Recroducad i tha sormEScricr e N




2 GEOLOGY.

utter confusion, and_generally without ny sttifcaton

Such doosite should bo exumined. - Somotimos the uppar

bods, whon thoy aro stratied, havo beon found violenly
the lower ones aro undisturbed, sh

As far as our present knowledge gocs, the above cnu.
—a phenoinena—such as scored, mamillated, and
polished rocks, moraines, erratic boulders, and beds of

cither hemisphere highor than about latitudo 40° Hence,
on whatever coast ancient ico-sction may be o dicovered,
e linit of latitade tovards the tropics at which i

i caglly inetgated, Olbservations aro much wanted. on
the wost coast of North America and the east coust of Asia ;

and again in New Zealand and other islands of the Southern
Ocean. The period of the ice-action is protty well ascer-
tained in Europd and North America, and @ very great
servico would bo rendered to goology if the samo point
could be clearly made out in tho southern hemisphers; for
it might greatly influence our ideas on the climato of the

world during tho lato tortiary periods. Any shells em-

ocourrence)

‘would decido this point, and it might probably bo closely

judged of, if 1" o boulders wer ound syiing om, or
coverd by, ahell doposi

o Ogente Eemg:.—As Elogy inludes tho

humryofths organic inhabitants, as woll as of tho in-

e precautions, wiether any seods stll alive are included in i,
Again, the roots of any treo cast up on an island in the

© Fosrodbead Wi e sarmiciarees - S
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oben ocean should bo split open, to ses if any earth
stoncs aro included (us often happens), and fhis earth
ought to bo treated liko that from fooborgas it is
surprising how many seeds aro often mnhin.dinuh::g
smallsportions of earth. Any graminivorous bird canght
far out_at sca, ought to havo the content of its intestines
dried for the smo object. The zoologist who, with &
towingnet, fihes for flonting minuta animals, ought o
observe whether sceds aro thus faken,

reptles, el earth, seds, conforva, §c, have falle, foom the
skyy very fact showld b recorded, and specimens odllected,
Voleaniz Phenomena.—Tho ‘voyager will probably have.

amplo opportunities of cxamining voloanio islands, aud -

porhaps volcanoes in eruption. With respect to the atter,
ho onght to record all that ho seos: should tho exack posi:

9f tho often fat-topped column of ashes. Having surveying
i to map, a8 carcfully as time will
pormit, any crater_remarkablo for its size, depth, or
peculiar form. M, Flie de Beaumont has found that, owing
{otho uidity of lav, streams never consolidate fafo a

ick, moderatoly-compact mass, except on a surprisingly
gentlo inclination. Ona slope of above 2°or 89 o iram
consists of extromely imegular mases, often forming &
hollow vault within. Fresh obsorvations on this point

and artificial horizon.*
* M. Filo do Bewumont ive th following dirctons (Hémoiee
pout srvie, o, o, i, . 17) - :
“The metiod T s in tho habit of cploingfor (heo Yinds of

tion. 'Tho measuroments can asily be mado by a soxtant
Tn making such observations

© Reproduced with the perisiorErECEE L




2 . GEOLOGY.

comparatively recent streams must be chosen, 50 that there.
can bo no doubt that the whole consists of a single stream

t to be described as seen on the sidesof fissures,

T2 wharbve i inermal strastur can bo mads out
Round many active and extinct volcanoes, both on con-

tinents and on islands, there s a circle of mountains, steep

be.
‘masimum of eror shall nok-exceed & minate. Beng ones certain of
mmuumwmm—pumwxhx

of the black I

the objec in question, which may be any distant point on the surface
P e
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GEOLOGY. 2

class at the Manritius and at St. Jago in the arodsY v..a..,
puris only of which have been described.

T end 1o e, he. ot ot i e SN by -uu.l 5

measurement, their thicknoss, compactness, and composi-
tion tho firm and height of tha mouatais, andl whothes they
have suféred much wear and four from: tho ancient

oo feasible, drawing
from actual mmmmm o sootions et vight sl
each other, across the.
‘Somo sreams of lave cepetiUNS ‘belonging to the
rachytic sorica (harsh, generally rather pale-coloured lavas,
b

minutely studied, both on the surface, at the mm.nm_
and on the flanks of the stream ; and, if by a

han thers should ave b formed phie. s
throughout its entire thickn would be a very
interesting subject for lnvuﬂhptmn " crion ot gl

ought to bo brought away to illustrate the nature of the

lumination.

Aérial Dust.—Fine brown-coloured dust has often fillen

en vessolsfur out at sea, moro csposially in tho middle of
; tho diret

shown by the movement of tho Sloui) o e N
and for some provious days, ought o bo

aa the date, and the positon of ho ship.  Such dust =
bmahmbymmnhs,gmmmmm almost
entirely of tho siliceous envelopes of infusoria. The dis-
tance {0 which real voloanio dust is blown is, likewise, in.
somo respects well worth determining.

& Recrodued with the semikelon it S



23 GEOLOGY.
vatin of the Land—Tho changes of level, often accom-
pmnying earthquakes, will be treated of by M. Mallet, but
fow remarks on the naturo of the evidence o bo sought
hanges o lovel not actually witnessed by man, may bo
Man, inland

can bo
ascrtained (for the appearances above enumerated, though
wall preserved, may sometimes be of consideruble an-
Squi)) il prvosion i rocent marine emang.
On land which has been elevated

& ool i i e o A T
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Tyer of i, though it may appear exactly like vogotablo
mould, specimens of it should bo pmmc{ for the micro-
scapo will somotimes reveal minute fragments of marine
animals. In all these cases, specimens of the shells, though
broken and weathored, and having o wretched appearunice,
st o coreully preserveds o o e sament et
such upraised shells resembled those still living on the
beach s absolutely of no value. T¢ should b moticed:
whether the proportional mumbers betwoen the! aitesit
kinds appear to bo nearly the samo in tho uprai
and in, thoso now cast on the beach. Tho height at e
he marine remains oceur abovo the lovel of the sea!
Do measured. In confined situations, where the change of
Jevel appeas o buve s snall, miuch canion mast bo
ercised in receiving any evidonco; 4 & chango in tho
Giestion of 16 oanents, esuling ek i
neighbouring submarine banks) may cause the tide o fow
10 0 somewhat less height, and thus give the appearance of
e i

ing the lat
e o ke B A such coasts,
torraces rising like steps, ono above another, often ocour.
"Thoir outline and composition should be studied, diagrams

ado of them, und their height measured at many and

opposite ides of a valley a spirit letel is almost indispens-

able, in order to recognise the corresponding stages. Where

g ofcliff i e ks f the o o i By

sometimes be expected 10 oocur; and u theso generally.

present a defined line, it is particularly desirablo that their

Jorizotalityahoud b sceclned by gro evl g B

ments, and. if they be not horizontal, that their inclination

should bo measured.  Where more than ono zone of erosion

can be detected all should bo levelled, for it does not
cessarily follow that the several lines are Along

- Recroct el itk HA IR T




30 GEOLOGY.

extensive consts, and round islands which havo boen uplifted
10 a considerablo hoight, and where we now walk over what
was, within a late geological period, tho bed of tho sea, it
would bo well {0 observe whether extensive sedimentary
deposits have beon upraised ; for it has often beon tacitly
assumed that sedimentary depostts are in process of forma-
tion on all consts.

Zand.—This movement is moro diffcult
1o dotot thun elovation, for 3t tonds o e wnder vater
thosrtuon thos et Eridenco, thoreore o sulmd
s very val nd this movement, moreover, has
bably plnylsdl more important part in the history of Mo
world than elevation, for thero is reason to believe that

inforred from the form of the coust-land s for instance, where
v af il oo frogrlar o bavo been formd by elva-
tion alone, plinges sly into a sea s profoundly
e a1 B it the now decply sub-
‘merged por tho cliff havo

the Caroline archi
covered by the sea. Agnm, & Tora
Lhem is an old church or mmmry{iﬁ" o he .mmrly
mstanced.

et g t important point with respect
o cural roes, whih osm be invoutiguad e tho depth ot
which the bottom of tha sea, outside the reef, ceases fo bo
covered with o contfinions bed of living corals. This
be ascrtained by repeted soundings with a heavy and
very broad bell-shaped lead, armed with tallow, which will

1 Sl wok pcilyritnan s et Tho ttar
‘and Distebution of Cond Reefs, by 3.

& renmd R R e



break off minuto portions of
mpretain of G e i
n the bottom becomes

be lowered for this purpose. There

that different speciea of

depth; so that in collecting specimens, the.
each kind s found, and at which it is
should bo carefully noted. It u.,md-.,.h
whother the specimen came from the
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. Whonovor i i practcable, soundings cught o bo
sl sishaeTRE S S from clow to

edkess fn  ssight Hnasint fo iy o0 08+ o
cuing it e pesaeist gu g © LR

covered with sand or by dead or living
coral; and whether tho corals differ on the difforent lodgos.
The samo points should be attended to within the lagoon,

and Pacific Oceans thero aro entire reefs, having the outline
of atalls or lagoon-islands, lying several fathoms submerged ;
foare ue koo dfined porions o in atolls
¢ reofs similarly submerged. Tt would be

Partoulacly dastublo fo ascerian what i tho nafire of

of living or dead corals.  Tn some cases two or more atolls
aro united by 4 linear reof; tho form of the bottom on
cach sido of this connecting lino ought o be examined.
Where two atolls or recf-encircled islands stand very near
cach other, the depth between them might be attempted
by deep soundings : the bottom has been struck between
o of s Mol gt Geoemlly U nnd maturo -
uf el ncinling epds aught b be sompred-in
tho ana

s i ferey kind o vl eapailly of atolls
and of land encircled by barrier reefs, evidence of the slao
Sy o sk e L b pela s ot ok
instance, by ltnmp.l of trees, the foundation-posts of sheds,

i
boneath tho lovel of igh-water mark, and hich thers was

#0 wuch above tho lovel of the sca that they could not have

ey a it e R e
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been thrown up by the breakos duing e of =

rediee o e Seight meared. Thers
is reason to believe that somo coral-roefs have been

coals,
being any longor consiantly washed by the sur, ccasp
Bivo a o Jovel at which thoy once fonrihed. I indin

e sl generally associated with them, e e
Tected ; for there can be no doubt. that ancient strata con:
i tances been confounded with
rocent goral-rock. The Impamnee of seetaning whother
coral-reefs have undergone, or aro rging oy chaogo
oFlovel dopru o tho blit b RIS
differences between Atolls and Encircling phee
hand, sl Fringing el 'lm other, dopend on the effect
produced on_the upwardly-growing corals by the slow
siking o sising of thie s
thick aud Widely-extended mass of u

recent

o Iayers; does ¥ contat o et fine detritus
o of coare gmente, upright corals em-
bedded as they grew? Aro many shells or tho bones of
fish and turtlo included in the mass, and aro the

0 Racrod B vith tha parmi i T S
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34 GEOLOGY.

I conluio, i may bo o-nged. that the young g
Logist must bear in mind that (o collt specimans is tho least.
port of his labour. 1f ho collect ussils ho cannot go wrong ;

17 denecbing: tho. smmcn of 1o b IGE m

dintorred. Bt ok bia aim b hight: by poimid

tloal dingmma s souialy an pomle ot vy ek

‘which. he it (nar loh hin suBpose

aulity o ba sigcied b iy eollecing, B his own,
carefully cxamining, mumerous rock-s

“nd by aoquising tha hablt of pelently seeking te st

if without any provious knowledge, in a short time in-
fallibly become a good geologist, and as certainly will he
enjoy the high satisfaction of contributing to the perfection
of the history of this wonderful world.

oS PISTED BT, e A e, AN SRR,
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