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L Leavmg the dnft gravel of the Waira-

REPOI}T ON THE' WAIRABAPA AND rapa behind«nse at:Masterton; I found, on
EAS'J.' Coadey -viving tho: hills towards the ,’I‘auers sta-
. : tign; that- Lihad'entersd . apon i{t empper/

tertiary sandstone.. This.rock .I . found
’Wellmgton, February 11 1863. -iowtending over-the whole of the IMQI‘AD!‘

To, His Honer - 'al’ it NorthsEastern dxsmct, Feshing

4~ 1By Reatherston, apen the blue .elay except where some

'Siipﬂ'lu'endent of tha, vamce of thilt gravel mterqeuied mquqn ﬂmehmo,
3Wbllm,gton : , .| but the gravel is hy.na,mesn

Slr, e f‘ syoloped:in:: this- dammq.” ds.. t )

¢ Rum! Coast T- found,whm ,qgck,}gm
6‘ this atore! mea e ey s
i his-upper -sapdstone conslsts of &
- from. Wellington on, the 15th of Jahary, ; | - series of soft finggeeingd sandstones, fos-
* with the .view of gaining sn insight into siliferous and alternated . with fossil beds
. the ' geology of the N.E, )par!z of the Pro- | | ¢ -blufost approaching - hmestonea and ‘is
vince, more paruqnlurly in_the_ direotion + sometimes of great thickmess in this dis-
_«of the, Puketoe, range, and the ‘ebuntry . | *triot, seldom less:than 500: feat, aml in
enprally,. lving between the Tararua some places I thinldt must meaguts, PO -

“gg@*and,chegEnst Comst. (7R u*fut.} B R A FRe &

Aﬂer retuming from. the ex- | |
plorauon of-the . Valleys of the Akatare-
! wa.and.the, Waikapae, rivers, I started

[ )




~ to a depth of about fifty feet, into a large’ EE
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Some of its fossils are_turritella, venus,
dentalium, pecten, struthiolaria, I have
no doubt that it is of the same age and
character as the upper sandstone of the
Whanganui river. ’

'This formation, where fonad undis-
tarbed, seems to lie very horizontal ; but -
numerous hill sides have slipped ingo the
valleys, there. giving the strata the ap-
pearance, to the casual observer, of dip-

ping in various directions and .at' high |

an}gles.

rom the vertical nature of the sec-

tions in which this series is found exposed,

it has been impossible for me to make

any but a partial investigation of its dif--.
forent beds, and the same difficulty, you

may have perceived in the ocliffs of the

~ Whanganui and other Western rivers.

The blue clay throughout this district
does not show much of its thickness above
the river levels. S

Crossing the Manuka range, 906 foet
‘above the ses level, the road drops down
to the Valley of the Taueru, and thence
on to the Taueru station.

Here I visited & very beautiful water-
fall, formed by the waters of the Manga-_

. rei, a tributary of the Tauern. The stream

falls over a ledge of the upper sandstone

circular pool. Hargd fossiliferous beds of
the upper sandstone form the rocks at
the fall, the softer overlying beds, which
are found in an adjacent cliff, baving
been denuded.

I may here state that there is a re-
markable parallelism between the effects
produced ‘in this district and in’that of
the cougtry -inland on the Whanganui
and Rangitikei rivers, inclusive. " In both
districts are the upper sandstones largely
developed, and in both have these nearly

“horizontal strata been broken up by de-
--pudation, into very rugged surfaces.

Many of the beds of the upper sand-

" gtone are extremely soft, and therefore

liable to be rapidly worn away; some of

" them, indeed, on being struck by a ham-
"mer, instead of breaking into fragments,

B

oiamble dnd run down into pure sand;

“gtsd" water peured upon them passes

through as in a sieve.

At the Taueru pieces of matine fossils

- were shewn to me as quartz ; and I found

that generally throughout the distriot cale

- gpar, white limestone, or, as I have said,
~“gven fragments of fossil shells, were sup-

0

~ poséd to be:quartz. o .
" 'Some very-perfect “ pecten,’ from the
top -of -the Maunga Pakeba range, were

presented to me by Mr. Varnham, for the
musenm in Wellington.

On the 19th January, I left .the Taueru
station and proceeded up the valley of
that river, the Forty Mile Bush lying

about three or four miles on my left and
here covering a very broken country.
The .road leads past Mr. Nicholls,

.crosses the Taueru, and ascends the ridge-

on the Eastern side of that river. My
éstimate -of ‘the height of the Tauera
station above the sea is 427 feet. 'The
ridge just mentioned rises to 1100 feet,
and the Manawa hiil next to it, above a
fun which rejoices in the euphonious
name of Boggley Wallah, to 1179 feet.
Here oné looks down upon Messrs. Jeffs
and Riach’s head station, and on  the
valley of the Whareama, with its level flats
and swamps, while to the Northward
may be seen the country drained by the
Matai kuna, the Oahanga, perhaps also
the Akiteo and here I could see plainly
enough that all within view was' of ter-
tiary age, except the blue ridges of Tara-
rua in the far distance.

At the Manawa hill, I was lucky in
meeting Messrs. Spinks and Langdon,
praceeding in the direction in which I
wanted to go, viz, to Mr. Spinks’ out sta-
tion, Mount Pleasant, or Waitawiti. Our
1oad passed over the highest ridge .which

- Itraversed in the district, viz Ngataki-
tura, which, hy a meau of two observations,
.1 make 1210 feet above the sea. From this
“ridge we descended to Mount Pleasant

which is probably the highest inhabited
European house in this island, being also
by a mean of two observalions, 985 feet
above the sea level. Notwithstanding the
height, it is a very cheerfal looking place

_and it commands an extensive view.

Leaving Mount Pleasant on the 20th
January in the direction of Knight's sta-
tion, we soon ¢rossed the sources of the
Tauseru, passing therefore again to the
Westward of that river, crossed a ridge
and came upon the flats of the Waitawiti
a tributary of the Tiraumea. As the lat-
ter river is a large branch of the Mana-
watu, we were now therefore, on Western
waters.

We crossed another ridge and des-

cended tothe Tiraumea, at Knight's sta-
tion, where the Waitawili joins that
stream. Our descent had been consider-
able, and Knight's house, by a mean of
two observations, is only 414 feet above
the level of the sea. Thus it appears
that the gorge of the Manawatu must be

considerably lower than that height.

The Tiraumea rises to the Hastward of

“'the Puketoe range, runs to the Southward

at first and turns to the Westward and
Northward round the South end of that

‘range, to join the Manawatu.

The country here is better and less
abrupt than that lying further to the
Eastward, but it is close to the forest of
the forty mile bush,

¢
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- When the forty mile bush road is made /

T should suppose it would be easy to open
a branch line, by or near the Tiraumea
to Knight's station, which would then
form the easiest line to the Wairarapa
for a good deal of the open country,

An open track of a few thousand acres,
called Moroa, lies surrounded by forest,
between the Tiraumea and the Tauern,
abont six miles below this. ‘

The Tiraumea has at present very little
water in it, but I am informed that in &
fresh, canoes can ascend about three
miles beyond Koight's,

In its bed I found a boulder with plant
impressions.

1 would now call your attention to the -

Puketoe range, which hasbeen in sight for
the last two days, and where we may be
said to have.arrived, for Knight’s station
is on its lower spurs, I believe a great
deal has been expected from this range in
a mineral point of view, perhaps because
it is remote, and difficult of approach.
My first view of its outline settled its
charaoter in my mind and a close approach
confirms the first view. ‘ ,

It is clearly tertiary, of the same age
and character as the country [ had tra-
versed, but attaining a somewhat greatsr

elevation.. - The additional height and its.

scarped cliffs, lead me to suppose that it
marks a line of fault, er. slip. I need
hardly add that metals-cannot here be
expected. . ... :

The ascent of the Puke‘oe from Knight’s
would.be troublesome, although the dis-
tance is short. A succession of sharp
wooded ridges intervene. It looks to be
“easier of access from the Nerth East.

I do not suppose the height of this
range to reach 2000 feet. Supposing it
to be 500 feet higher than Ngatakitura,
this would give an elevation of 1770 feet
above the sea. There may be some open
lavd on the -top of the range, but the
greater part is covered with bush. ;

At Knight’s [ found the tlue clay, and

on. the ridges above, upper sandstone
" bheds, with turritella, venus, struthiolaria

&e., From Knight's it is impossible, at

" present, to get a horse through the bush

to the gorge of the Manawatu, which, as
the distance. is short, might be easily

. -rectified. The view this day extended
- over the soutces of a number of rivers, the
Tiraumea, the Taueru, the Whareama, the .

Mataikuna, the Oahanga, and perhaps the
Akitio: open country to the Northward and
Eastward, bush to the \Vest, beyond which
the Tararua is seen in the distance. On
the Tiraumea there appears to be a good
deal of totara.

From Knight's I returned to Mount
Pleasant. .

It had often puzzled, me why the
alluvium of the Wairarapa .should be ‘of
such a different character to that "of the
Hatt, but T think T have now solved that
problem. The Taueru from its source
to its exit in the Ruamahunga, passes
entirely through soft tertiary rocks, and
T believe it to be from their dégradation,
that the peculiar character of the alldvinm
of the lower Rumahunga is derived,

On January 21st T left Mr. Spinks’ hos-
pitable mansion, and proceeded to the

- Eastward, again orossiug Ngatakitura and
‘Manawa ranges. From the latter the road

drops down to the valley of the Whareama,
near the junction of the Makirikiri with
that stream. :

Here I again found the usual upper
sandstone fossils, -About two miles further
down I reached Ngapapatu, -~ Messrs.
Spinks and Langdon’s head station, which
I make only 143 feet above the sea level.
I now began to perceive signs of a
geological change. Still proceeding down-
wards I crossed the Whareama, passed
over a hill and descended upon ' the
Tinui station, situated upon the. flats of

- that stream, a tributary of the Whareama.

Imwediately above the station is one
of those remarkable hills called Taipos,
which I accordingly proceeded to examine.
These hills have an- exiremely fantastic,
picturesque and rugged outline, and at
first give the impression of voleanic
peaks, but on examination prove to be
our old friend the upper tertiary saud-
stone, tilted at an angle of about 70°,
and dipping to the Westward ; the harder
parts of the strata sticking out-in peaks,
while the softer parts have been worn
uway. ) h

On the top of the Tinui taipo I obtain-
ed turritella, venus, dentalium &e., Its
height is 975 feet: Here also 1 found
the Matai kuna taipo bore N 509 E, -Bux-
tons taipossS. 20 © to 30° W, and what
I supposed to be Moore’s taipos S. 15° W.
W. It will thus be seen that the several
peaks are nearly, but not quite, in
straight line. T

Proceeding on the 22nd towards the
coast, the road ‘passes for a short dis-
tance up the valley of the Tinui, where
I think I found the blue clay. Crossing
that stream I ascended 4 ridge 828 feet
high, where a fresh geological series is
found, consisting of whits limestone and
calcareous grits, and in their midst, a
fine grained greenstone, looking like ‘a
Syenite, which is doubtless the intrusive
rock that has tilted the strata. It appears
to have brought up the calcareous rocks,
dislocating and tilting the upper sand-
stone at the same time. ’
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If yoh refér to my report of October
1, you ‘witt pereéw:a ‘thae I

d’ésg:h&e é’alcareous foeks, highty inelined
%ﬁ ’Messrs Baiton's 4r/d R diford’s sta-
oM, White Rotk at/d” Toawdite. 1 had

how é‘fen‘ﬁy fohn\ﬂ th¥ contination of the
gdme Séries, ‘Abd mofe- that that I fad
fohiid “ Inf ditu,” thé dislogating and dps
Heavikg rotk. The Hornbletidic pebbles
found in the b&d of ‘the Upoko Ngiirura
must #iso have bebn derived from another
vfietyjof the intrusive rock of the sime
age, und. from ‘my ‘previons traverse ik
thist dirbation; to : Messts. Beetham’s sth=
doh;:E-1ik¥6 - quite sifficishit evidenee :to
asthbli%h ‘& litfe ‘of : dislocation and -up-
heaval, extending about N.N.E. from the
Whive ‘Rovk and Teawaits stations, the
aptisn along which :line has expesed a
#8rivs of caloareous focks; thrown upthé
duriva of the upper sandstone aten Angle
of 702, "and probably béit and folded a
‘eris ‘of terttary  rocks ‘which -1 was no¥
a'ppmaahmg ‘i “thie East Coast. "
Pescending from the calcareous. ridge

toithe vitley of the Whakatake! the road .

follows that stream to'thekwes, and thenth
Sstith 1b7 Castle:Puint. -Wernow finda
saries of thin and soft beds of sandstones
aod:, tgludstenes. cropping out on;the
be&ch and in the valhes,someumgs nenr;y
honzmal, -apd, sonietimes  inclined at
;hlyumglas. .. What relation these rocks

hue (1o’ the limestones and dalcareonb ‘

-gritg; I.am at 8 :joss to_determine, for 1
-¢ould net:here find & section which wouId
.throw hghm upon ‘the subject, My im-
-pregsionis thay theyoverhe the oalcueous
.rocks and at-the:perjod, of dlslooauon
were rucked up on the bagk of the htter
by the force of the upheaving power. _
. T these sandstopes and wudstories I
fonnd small $aams’ of ooal and namerous
impredsions of; vegetation, but none clear
- enotiglt to*be- enabled to judge of -their

:age, but ay the coal-seqms- appear to be .-
. Hgnite, or brown’coal, I have little duubt

“that we may.put them down as of tertiary

age, In faot I believe-them to be of the

. same age and character, as the coa} shqles

of the Whanganui_ River, ‘mentiotied in
‘my Tetter of ‘ebtudry’ 17th; 1862.

The' }nstory and dg8 'bf"'the sulenresis

'rocks will I’beheve bé bést ‘obtaihéd' bn

\heTeawal‘;e station, where they ‘approach -

.the géa. They" mitst’ ot be confounded
thh t?xe upper ‘terfiary Tossiliferous lrme-
slone “of epurapura “apd” ersewbere,

¥y

whlch beems‘ to be’ found"’ in” ptelies

4 :faln'ﬁ’ar” §3rd’ r ekﬁmfn{éd’t‘he fdof
al Casde Point, This'regf i b fenitsdla

“formi g the sbeher o’ ‘the kinéhbrage.
"Both it and the rﬁck ca‘lledibe Ca§116 ‘ire

composed- of calcarsous - sandstons; rest-
ing aridonformably on the sandstones and
‘mudstones just mentioned. Iumit 1 found
‘venis, peeten, terebratuls, ostres, tusri-
tella, struthiolaiia, &e The reef, whiok
is a tidge perhaps fifty feot lug:h,is pene-
trated by % eave, through which the tide
pisués and in whisch the rodr of the wind
wad waves is very siriking. Betweenthe
reef and the Castle ‘Rock, the sea has
#ndther passage tlirough the rocks .into
& basin. The Castle Rook: is.of similar
fofmation to the reef.

In the mudstones. and. sandstones on

the shore T found plant impressions, and
in consequence proceeded in the .after-
fioon up the bed :of the stream behind
Castlo Point ‘in- the hopes .of falhng in
with some ‘sesms -of voal. I went on as
far as 1 could penetrats, perhaps three
thites, finding ‘plenty -of plant unpres,
sions, but‘nio wétualceal seams.
* Mr. ‘Guthrie infornis me that some
years sgo, one of his shepherds, who has
sibde returned to Australia, brought in a
handkerchief full of coal, (stating that
there was plenty more ‘where he found it)
swlrich barat ‘well -and weemed of :gdod
quality,-and whith-mast buve beun foand
“withit: thirée smiles uf ithe «Castle; hut
ainfuttulratsly 'he *hakd meglected -to msk
Bigdhore be'gotit.

The cosl ‘quastion’in :the East Coast
Distrivt may b8 pu‘t as’follows.

My impression is that the mudstones

. ‘anl:sardstones ofithie -eoast :are  of ter-

‘tiaryage and ‘therefore if any workable

‘véalsseams: are ‘fownd “in them, that the

mmeml 'mll be:of inferior guality,  but
there “are the 2littte "known calcareaus
‘rooks 10 be ‘considered.

Now,atthe Kiowhiaieeal fields inr Can-
terbury, thére'are caloareous rocksin the

*vidinity ‘sitnilar:to the whiteilimestonaof -

:pur Bast Coast; and-although-Mr. Haast,

tat the“time.of my visit to that coal.mhine, .

had beén'untble to:determine.any con-

.‘nevtibn betwesn these rdcks and-the coal,

‘yet be had ‘a‘strong suspicivn ‘that -they
formed:part ofuthe serivs.: Consequently,
ialthotgh T« have! sebui o’ indidation of
1gotl gmong the : calvareous reoks, of -the
- Bast Coast, exeept ‘parliapsat Teawaite,
¥'ihink-we have:at'all ‘events somereason
‘to* bxpecmme possibdzty ‘of its'being
found ;- and vs‘from thie brokem nature-of
the kséutmy it might'«ﬁske yoars:for-eide
virdividual - to: explore. it :thoroughly,1 I
swodld saggest vhat: areward. for: the ‘dis-
“dovery of ' the ‘euterop. of workable.seams
of coal;might stimulate the:perseptive
“faoultien‘of 'sheépherds-and .ethers; Whose
daily avocations lead them;*ibhcough :the
Sidefilos’of rese regibns.:' -



On the beach here is some iron sand,
whence derived it is difficult to say, un-
less it comes from the intrusive green-
stone, '

On the 24th January, Mr, Thomas
Guthrie kindly accompanied me to ‘point
out some coal seams on the shore. Near
the Nakaua river we found soft sandstones
containing plant impressions and some
coal seams about two inches thick.  They
were not continuous, but thinted out in
a yard or two. The rocks are the same
as those at Castle Point and dip slightly
to the Westward.

Ascending from the beach, in about a
mile, T again came upon the calcareous
grits and the intrusive greenstone, both
of which prevail in crossing the Trooper,
the ridge sepatating the Whareama from
the sea. 896 feet I make the height of this
ridge. - -

From this range the Puketoe is visible,
its tertiary character, evident from this
distance. ' :

Descending from the Trooper, I crossed
the alluvium ofthe Wharehama Valley,
and ascended the hill next to Buxton's
Taipo, composed of calcareous grit. The
Taipo has a singular family resemblance
to that at Tinui and also dips to the West-
ward. I thénce descended to Telford’s
station, Awa toe toe, 136 feet above the
sea. »

Leaving MrrTetford's on January 25th; -

I continued on: the’ caleareous grits for
about a mile, when the upper tertiary
sandstone rocks again appeared, apd I
found turritella, venus, &c. The upper
* sandstone now contidues all the way to
Collins’ bush, resting on the blue clay, or
possibly in places on gravel.

The road crosses aridge and descends
upon Biscuit Creek, crosses another ridge
and descendsupon the Kaumengi, crosses
a third ridge and descends upon the
Tauerq, orosses a fourth ridge and de-
stends upon Te Ore Ore: the aversge
height of the river flats being about 400
feet and of the ridges, where the road
crosses, about 900 feet above the sea.

Reaching the Ruamahunga the upper
sandstone has been left behind, and the
drift gravel appears. .

Stopping at Masterton for the night,
} was ‘informed that the ‘plant beds of
the East coast extends for a considerable
distance up the Oabanga rivor.

In this journey I have settled the cha-
racter of a large block of country, viz.,—
the whole of the island within this Pro-
vince' lying to the N. E. of the Wairara-
pa, and between the Tararua and the
Hast coast. ‘It will of course be desirable
to - complete & traverse which I propose

51

to make with you, from the gorge of the

Manawata to the Akitio river and the
East coast, but as I have been through
the gorge of the Manawatu, and as I
have also been on the Rua. Taniwha
plains and at Porongahau, I may very
safely venture to predict that in the abave
named traverse, we shall find nothing
but the above described tertiary and
other rocks. ~

In none of these tertiary rocks can
metallic ores be expected. (although the
intrusive igneous rock may contain a
little gold), nordo [ expect any in the
limestones and calcareous grits, for the
following reasons.

1st. Because I see no indications of
mineral lodes among them.

2nd. Because, although I bave been
unable to detect fossils ameng them and
therefore cannot as yel assign to them
their geological age ; if not older tertia-
ries, from their lithological character they
can hardly be older than of Mezozoio -
age; and therefore, supposing them to be
of that age, although coal may be looked
for, one cannot expect to.find any of the
metallic ores among them, save possibly
ores of iron, of which however there is no
appearance.

The date of dislocation and upheaval of
these rocks would also, I imagine,militate
against the argument of their containing

‘metalic.-ores (there .being-no :appear-.

ance of any previous disraption of these
rocks which might have. charged. them
with minerals). The intrusive plutonic
rock must have penetrated them after the
deposition of the upper sandstone; there-
fore probably in the Pliocene, or Post
Pliocene era.

You will perceive that we have now es-
tablished three nearly parallel liues of
plutonic or voleanic actior: in this Pro-
vince.

In the centre, the ancient rocks of the

- Rimutaka, Tararua, and Rushine, "with

their spurs, folded and pressed iogether,
and having a general direction of about
N.N.E. true. ‘ :
In the East, the calcareous and tertiary
rocks, tilted on & line of about N.N.E.
(maguetic) from the ancient rocks of
Cape Palliser towards -the Provinge of

- Hawke's Bay. In.the West we have part

of the volcanic chain of . Ruapehu and
Tongariro, ending abruptly, however, at
the scuthern slope of Ruapehu, and per-
haps 1 might include a fourth line in that
neighbeurhood,io the Kaimanawa range,
but it is hardly in the Province..

From the central chain on both sides
tertiary rocks extend East and West.. I
have therefore narrowed the area in wheih



meotallic ores may be sought to the main -

cefitral. range above described, the Kai-
manawa range in the Taupo country
and the Aorangi range at Cape Palliser,
save and except the chances of finding
gold below, or in, the drift of the Waira-

‘rapa and the West Coast.

On the 26th of January, I returned to
Wellington, with the expectation of find-
ing a report from Melbourne, upon speci-
ens of rocks which I had sent there for

examination ; in this I was disappointed,-

and as I had a little time to spare before
the arrivai of another mail, and found
that some curiosity existed as to the re-
sults of & recent journey to the top of
Tararua, by the valley of Wai Ngawa, I
proceeded to Greytown on February 3rd,
with the intention of making the ascent

- of that mountain.
However, afier several days attempt to.
‘get hands 10 accompany me, [ found that

owing to the harvest and the bush fires

I could neither get white men nor maories

to undertake the journey at this time.
Mr. Thos. Kempton, who offered to go

" as guide, gave me however a very clear

" ..andintelligent.aceount of his late journey.

He appears to have travelled up the bed
of the Wai Ngawa for three days, before
emerging from the bush, and at a great
ineline, he thiuks often three feet rise for
four in advance. He then came out upon
a grass country, extending to the top of
tbe niountain, the vegetation cousisting
of a new sort of tussac, the common
spear grass and the broad leaved spear
grass (no doubt the « Spaniard” of the
Middle Island) and wild parsley, which
I suppose to be anise. To any one who

- knows the Middle lsland the vegetation
" speaks for itself. He had reached the

~

zone of grass, above the usual forest
zone. :

Arrived at the top he saw range after
range to the Westward, of the same
character, with bald grassy tops above the
forest zone, and apparently nearly, if not
quite, of the same height as the range on

.whioh he stood which shut out the view

of .the  West Coast.
It is evident enongh that the grass
country must be covered with snow all

winter. Ifit can be made of use, Mr.

Kempton recommends a. Jine to be cut
into it by a leading spur opposite Ray’s.
On the descent he fousd out a better
line ef road which would shorien the as-
ceyt by a day, He describes the rocks
as similar to those of the Rimutaka hill,
As ail therivers on that side of the
Rimutaka and [ararua bring down similar
gravel, this was to be expecied, as the
parallelism of the formations is obvious.
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During this journey I felt two shocks
of earthquake. One on Febuary 4th
in the Upper Hutt, about 7. 15. a. m. the
other on the 7th at Greytown, about 250.
p m. Both were rather smart shocks.

On my return” to Wellington on the
9th I found the expected report from
Melbourne had arrived, a consideration

of which T will reserve for a separate

communication.
I have honor to be '
SIR, .
Your most obedient servant,
James C. CRAWFORD
Government Geologist.

II.

Reporr oN Mgr. R. BroveH SMYTH'S
« NOTES ON THE SPECIMENS OF RoCKS3

COLLECTED IN THE PROVINCE oF WEL-
LINGTON.”

‘To His Honor

I. E. Featherston,
Superintendent of the Province
of Wellington.

Wellington, February 14th, 1863,

S1Rr,—In forwarding to you a copy of
a report wbich I have received from Mr.
Brough Smyth, of Melbourne, on speci-
mens of rocks seut by me for examina-
tion, from various parts of this Province,
I shall take the opportunity to point out
what my plan of operations has been,
aund also show wherein I agree with Mr.
B. Smyth’s very able and_ valuable
suggestions, and where, from causes of
which he would negessarily be unac-
quainted, bis views cannot perhaps be
carried out. C

In proceeding with the Geological Sur-
vey of the Province T have thought it
advisable, first of all, to obtain a general
knowledge of the whole rock formations
within its limits ; so that when it became
necessary to employ men uponthe Survey,
1 might be able to go on with continuous
work ; otherwise they might have been
frequently unewployed, waitiug for me
to kuow in what direction to tarn.

The kind offer of the Honorable G. S.
Kvans, Postmaster General in Victoria,
to submit specimens of our rocks to the
« Savans” in Melbourne for examination,
came in aid of my views, aud is the
more useful, as we have no analytical
chemist in this Province, and that, should
I attempt to assay minerals myself, it
would take up much time, probably the
results could not be relied upon, and even
the necessary re-agenis and laboratory



plant cannot be procured without sending
to Australia for them. ‘

I therefore collected and sent to Mel-
bourne specimens of rocks from many
parts of the Prevince, but more particu-

" larly from these ranges, and awaiting the

report, I made such excursions, especially
these described in my last letter to yon
of the 11th instant, as, combined with
my explorations last year, enable ms to
grasp all, or nearly all, the leading Geo-
logical features of the Province. By
this means 1 have narrowed the area
within which the search for minerals may
be expected to be successful, to the main
ranges of Rimutaka, Tararua, and Rua-
hiue, with their spurs ; the Aorangi range
at Cape Palliser, and the Kai Manawa
range in the Taupo country. I except
cosal, of which more hereafter.

You will observe in Mr. Brough
Smyth’s report, that granite appears
among the specimens sent by me from
the Upper Hutt. This confirms the
opinion of that eminent geologist, the
Rev. W. B. Clarke. Doubts, however,
having been expressed, I have preferred
waiting for confirmatory evidence before
announcing the fact,

The theoretical proof which T gave in
my letter of December 18th. 1861, of the
existence of the * gold constants” in

these ranges, is now confirmed by the -

discovery of granite, combined with’ the
evidence of the ancient character of the
bulk of the stratified rocks.

The granite is found in the ridge be-
hind Mr. J. Brown’s, in the Upper Hutt,
which bounds on that side the Mungaroa
swamp ; and T have also found it on the

~Mungaroa Hill. It is very fine grained,
and may easily be mistaken for a sand-
stone. It will doubtless be found nearer
Wellington, and may come into use as a
building stone. Near it is sandstone
with quaftz veins, and mudstones of two
kinds, but I cannot yet say in what
sequence.

With regard to metamorphic rocks,

_although the semi-crystalline sandstones
and other rocks may be said to be of that
character, yet as there are neither gneiss
nor mica schists within these ranges, it
will be advisable to abandon the term as
applied to the rocks generally. Thefact is,
that the more the country is examined,
the less metamorphic do the rocks ap-
pear.

many of the rocks of these ranges,
rlddlmg them in all directions; but the
larger quartz lodes are by no means so
prominent as in the gold regions of Aus-
traliz. That powerful lodes of quartz

Thin quartz veins appear to penetrate
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" hastily abandoned,

and other vein stones however traverse
the rocks, every-exploration tends to
show; and I can mention one quartz lode
fifteon feet wide and.- -mdny others besides
of considerable thickpess. - I-balieve ahe
geological hammer how requires the aid
of the pickaxe and erowbar, to -expose
the mineral veins,

Quartz lodes and ether mineral veins
seem principally exposed in the fractures
of the anticlinal axes, which bears out
my original impression that minerals will

" be found to lie deep; and this view will

also affect the argument as to the looahty
of alluvial gold diggings.

If gold lies deep in the rocks while ‘in
situ” the wearing away of these rocks
(particularly as here in deep and steep
vallies) will deposit -it in the lower val-

_ lies only, and it may be plentiful Abere,

while entirely absent from the higher
ground.

It is suggestive that lhe rock taken
from Mr, Barraud’s well should resemble

- rocks from a distriet where sulphide of

antimony and chrome irofr are found,
these being two of the minerals reported
iu the pyritous quartg lodes of the Petoni
road. The sandstone with plant impres-
sions, (No. 37,) from Poriraa, being
decided, on the high authority of Profes-
sor McCoy, as of mezozoic age, which
with regard to coal, means oolitie, (the
age of at all events the ubper beds of
the Australian Newcastle- coal seams);
and the mudstones being declared Pal®o-

' zoic and probably silurian, it follows: that

we have sedimentary rocks-of two eras in
these ranges, folded howaver together in
such a way that | foresee great difficulty
in drawing the line of demarcation.

Mr. Brough Smyth's remarks with re-
gard to gold seeking show a masterly
grasp of the subject.

A reference to my letter to you of
October 21st 1862, wil show that { have
most faith in gold being found, in the
North Island, in the continuation. of a
line from the Middle Island Gold Fields
to Coromandel, and that the present evi-
dence-is in favor of micaceous and talcose
schists as the best gold bearing rocks of
New Zealand ; but I have also strong
reasons to show, why the search for drift
gold in- this Province should. not be
I will first of all
dispose of Barraud’s well. This well is
suuk for a few feet only through o sand-
stone and ‘& felspatho siliceous rock,
These rocks were said to be intersected
by a vein stone, which was covered with
rabbish when I visited the well, and un-
fortuuately en the following day it was
bricked up. There is neither drift nor



alluvium above the rock and only an inch
or two of soil, ‘

That gold dust might have been thrown
into the well is possible; but the speci-
mens sent to Melbourne were collested
from the rubbish heap afterwards, and
therefore not likely to contain any foreign
mineral. I shall endeavour to make a
further examination, particularly as more
grains of gold are said to .have been
found in the neighbourhood and as I

'see some appearance of mineral veins

close at hand.

- I must' now make some small correc-
tions as todlr. Brough Smyth’s idea of our
mountain chains. His view is, naturally
enough, that our main ranges throw off
spurs East and West, spreading across
the country, whereas the remarkable
feature is this, that the mountain ranges
of the Rimutaka, Tararua, and Ruahine,
including all the mountaineus counatry in
this neighbourhood, pass like a wall to
the N.N.E. the spurs keeping on the
whole the same direction as the main
ranges. Of course one does not speak
of a wall as built by a stone mason, a
rigid line, nor do all the spurs and ridges

-adhere to a strictly N.N.E. course, but

such is the main direction. The main
strike of the rocks, being I should say

- about North (magnetic), with however

many excepftions,
 Most of the maps: give an erroneous
impression, by marking a rauge, curving

from the Ruahive N.N.W. towards Taupo,

which range does nat exist, although the
broken tertiary plateau may there reach
an elevation of 2,000 feet. *

In its broadest part, from the coast
opposite Mana to the Wairarapa, the

main range does not appear to exceed .
' tweunty three miles wide. At the gorge

of the-Manawatu, the breadth following
the carves of the river, is only about
seven miles.

These mountains have assumed their
form, less from upheaval than from
lateral pressure. The strata are accor-
dingly bent and folded upon each other,
and the ranges are separated into a suc-
cession of sharp and nearly parallel
ridges, oulminating in height towards
one or more central axes, but high
and abrupt also at both sides, where the
sea, or the tertiary rocks, meet them in

. & horizontal, or nearly horizontal line,

One consequence of this conformation
is that the rivers, while within the ranges,
run .in ravines, rarely as in the instance
of the Hutt, expanding into vallies.

If we take the valley of the Hutt as an

* Tor a description of the voleanic chain or
block of mountains of Ruapehu and Tongariro,
tee 1y report of February 17th, 1862.
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anticlinal axis near the centre of direc-
tion of the range, we there find, in the
central axis, the granite of the Upper Hutt
and Mungaroa; but I have strong doubts
whether we shall find it on the surface in
,the high parts of Tararua, although it may
be assumed to form the hidden nucleus of
that range. The basalts, like the diorite
rocks of the Canterbury Province have
not yet been found * in situ,” and are not
likely to appear in & prominent way ; and
the only rock which I can venture to call
lava, in this main range, is the red rock
of the Rimutaka, (on the authority of the
Rev. W. B, Clarke,) but where it is
found, and elsewhere in these ranges,
there are no signs of voleanic vents.

The stratified rocks, sand stones, mud-
stones, slates &c., seem to, and I think
will be fouund to continae to, occupy the
main part of the ranges.

The aceumulations of drift on the East-
ern side of the ranges are fully equal to
those on the West, and the tertiary rocks
may be said, with some exceptions, to be
of the same character and thickness on
both sides ofthe main range. Mr. Brough
Smyth, suggests as particularly worthy of
immediate attention, the basins of the
Hutt, the Waikanae, the Otaki, the Mana-
watu, the Rangitikei, and the Whanga-
nui. I would omit the word immediate in
reference tu the three last named of these
rivers and substitute for their names
those of the Ruamahuanga, end its tribu-
taries on the right bank, the Waipoa, the
Wai Ngawa, the Waiohine and the Tau-
here Nikau, (perhaps this las\ cannot be
called a tributary.) | o

Although T should like to see the head
waters of the Whanganui = prospected,
yet, even supposing the natives would
consent, the expense of a party would be
enormous in proportion to the work done.
I only found about fwe yagds of the
ancient rocks during & journey of some
hundreds of miles in that direction, and
then in the bed of the Waipare, a tribu-
tary of the Whanganui, with the hills, for-
med I believe of tertiary rocks, rising at
an augle of 45° or thereabouts, on both
sides, to a height of say 700 feet above
the bed of the stream. I consider thatthe
Upper W hanganni, must wait the pro-
gress of development of the gold fields
from Coromandel through the Waikato
country, which may throw sufficient light
upon the subject.

The same remarks will apply to the
Rangitikei River, and those rivers lying
betweenit and theWhanganui. The heads
of these rivers would answer Mr. Brough
Smyth’s idea of searching towards the
sources of the streams, but a prospecting
party to explore them must be fitted out



and kept supplied at great expense and
must be prepared  for very deep sinking,
and as yet there is no road.

With regard to the Manawatu, although
old drifts may lie beneath the tertiaries
on its banks; and may eventually be worth
sinking for, if we find any reasons to
warrant the outlay. the river itself is most
unlikely. for gold. It presents the.curious
feature of rising in the tertiaries of the
East Coast, bursting throngh the main
range and thence again passing through
tertiaries to the sea. The whole course
of the river through the ancient rocks
does not exceed seven miles and its
- stream there occupies the whole breadth
of the channel.

Immediate explorations of the Hutt,
the Waikanae, and the Otaki, with the
Eastern Rivers previously nemed, I par-
ticularly concur in, for reasons which I
shall presently show. _

This brings me to the main point of

wmy argument, which is, if gold exists-

where is 1t to be found, as drift and
alluvial gold ?

I have endeavoured toshowthecharac-
ter of the mountain range and from this
it will be seen that in genersl the rivers
while confined 10 the range, run in very
narrow and perpendicularchannels. After
entering the mountains and ascending
for a few wiles the beds of the streams,
the ascent is rapid in the extremse, the
drift disappears and-the waters.rush over
a rocky bottom, or over large boulders of
the surrounding rocks, and therefore drift
gold, if present, could only be worked for
a comparatively short distance up the
mountain beds of those rivers.

Old drift gravels aund clays may cer-
tainly be fouud in various places on the
hills, as.on the Mungaroa hill to a height
of between 700 and 800 feet, but in
general the rock is covered by a thin
stratum of soil only, and where that is
he case of course there are no diggings.

If we then consider the great denuda-
tion which has removed the rock from
these vallies, say in the glaeial epoch, we
may ask where has the material gone to?
The answer is obvious.
or only to a small extent, within the hills,
byt has been swept into the Wairarapa
country on the Kast, into the basin be-
tween Kapiti and the main range, on the
West; and into the Hatt Valley on the
S.S.W.

‘If these rocks éontained gold, most, if
not all it of would follow the same route."

I therefore would suggest that in a
search for drift gold attention should be
first directed to a careful examination of
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It does not lie,”
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the Valley of the Hutt; and slso, what I
bave already hinted at, that the question
of grappling with deep sinking in the
Wairarapa and perhaps aiso on the West
Coast should be considered, condbined with
an investigation of the .river beds pre-
viously mentioned as far as practicable.

As Mr. Brough Swyth also. suggests
that gold may be looked for in unexpected
formations, I would not omit the: blue
clay. Although it is a fossiliferous roek
it has a great appearance of being a drift
formation, and I submit the following
theory of its depesit, say.to the Eastward
of the Rimutaka and Tararua.

Sappose great degradation going on-in-
the glacial epoch, along the Eastern vallies
of these ranges and the materials carried
to the Wairarapa,—what would be.the:
natural order of deposition ? “Why, that
the heavier boulders would be:left in:the:
vicinity of the range, while the lighter
particles of earth, clay and sand would
be carried to a greater distance. As a
consequence one may expect both .de-
posits to be, in plages near the line:of
demarcation, mixed together ; andas:the.
lighter materials would be soonest :ex-
hansted, a deposit of gravel would latterly
form over the clay. All this.is carried:
out as far as I can yetspeak. I'have.not
as yet been able to find the blue clay to-
the Westward of the Ruamahunga, and
the other conditions are found towards,
und to the BEastwardef-that:river. The
elevated beds. of gravel and blue olay,
lying still farther to the Eastward, might
not at:that time have been upheaved by -
the force along the :axis of elévation of
the East Coast. Now, .if ‘the denuded
rocks were gold bearing, most of the gold
would be deposited, withithe heavy gravel,
near the mountains, but lighter particles -
might accompany the blue -clay to a -
greater distance.

On the other hand the gravel and the
blue clay may mark different, although
consecutive periods.

The gold question will not be:set at
rest until the Wairarapa and the West-
coast plains are bottomed at several
points. R . ) '

Now that I have acquired a genaral
knowledge of the recks of the Provinge, .
I quite agree with Mr. Brough: Smyth,
that my attention should be-directed to a
minute investigation of some limited
district. What I should now . propose,
with regard to the Geological Survey and .
apart from a search for gold, wouid be to
make a detailed survey of the rocks of this
range from East to West, mapping them
and collecting specimens of every stratum, -



teking for the purpose the only lines on
which anything like a complete detailed
survey can be made, viz, tne scarped ends
of the ranges from Ierawiti to the Wai-
rarapa and the next section further
North, from the sea beyond Porirua, up
the line of road to this harboar and
thence over the Rimutaka to Feather-
ston.

These traverses are absolutely neces-
sary to show the sequence of the rocks
and form a basis for further exploratious,
and as I find fresh mineral veins every
time I cross the Rimutaka, we might
expect to make some valuable discover-
ies. But I should like first to know the
views of the Government as to the daty
of the Government gevlogist in a search
for gold.

Ought I now merely, as above, to point
out the proper localities in which to look
for that metal, and leave it to private en-
terprize to complete the research ; or
would the Government wish me 1o
examine for the above purposes the lo-
calities indicated, viz the vallies of the
Hutt &e.

In the latter case I should require a
properly appoiated party of three or four

men, with tents, tovls, a Californian pump,

and & pack horse, with a good foreman,
while if the search for. gold should be
left to private enterprize, a smaller party
would suffice for the detailed survey.

Such an undertaking as the bottoming
of the Wairarapa valley would necessarily
require specisl eonsideration and authori.
zation, for although & small sum might
suffice for the work, yet unforeseen diffi-
calties in depth and in the influx of water
might arise.

In my letter of December 13th, 1862, 1
mentioned.the discovery of the plant bed
series of the Porirua harbor. Since that
time I have discovered similar organisms
in different directions—at OQhariu, ou the

" banks of the Aka-tarewa, and on the
Belmont line, and Mr, Mantell has even
found them at the top of the Kai-warra-
warra road. As Professor McCoy has
decided these rocks to be carboniferous,
of the oolitic age, I would fain bope that
workable seams of coal will be found, and
although appearances are not very en-
couraging, yet, after having seen the
manuer in which the Kowhai coal seams
at Canterbury were hidden by drift,
it will be a long time before I shall
despair of success.

The traverse and survey of the rocks
which I propose to make from the West
coast to the Wairarapa by the line of
road, would be a necessary preliminary
to the search for coal.

I have discovered a black mineral at
various points on the Rimutaka, hill, but
its character is not yet determined.
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For political reasons, it would probably
be best that deep sinking should be tried
in the Wairarapa, before attempting it
on the west coast.

Mr. Brough Smyth will perceive why
more attention has heen paid to the dis-
covery of quartz veins than of alluvial or
drift diggings. The mass of drift having .
been thrown out of the mountains upon
the adjacent plans or basins, rather than
deposited within their own area, in a
position which often renders it diffienlt
to tell its thickness, or what rocks may
lie between it and the undulation of the
anvcient rocks, I required some support to
back my opinion in favour of deep siuking
in the plains or basins. You will also
observe that the country covered by
horizontal tertiary formations can, for
all present purposes, be disposed of
geologically with great rapidity, while the
inclined rocks of the main range require

~ a wost patient aud searching investiga-

tion.

I have proved the “gold constants,”
and I have obtained strong evidence in
favour of the probability of finding gold.
But should the “gold constants ” prove
inconstant, and the precious metal elude.
our search, there is no reason to despair
of making discoveries of other valuable
metals. I have every reason to think
that these ranges are full of mineral veins,
and at the présent moment I await re-
ports on the character of those already
found ; but at the same time, I suspect
that our mineral wealth lies deep, and will
require an expenditure of skill, capital,
and patience for its developement.

I bave the honour to be
’ Sir.
Your most obedient Servant,
James CRAWFORD,

Government vGeologist.
' [EXCLOSURE. ]

Mr. R. Brough Smyth’s Notes on the speci-
mens of rocks collected in the Province
of Wellington by the Honorable J.
Coutts Crawford.

Melbourne, January 13th, 1863.
I have carefully examined the speci-
mens of rocks brought from Wellington
by the Honorable G. 8. Evans. I have
also read the printed reports of excur-
sious made by Mr, Crawford in that Pro-
vince, and the MSS. accompanying the
specimens.
I have had some difficulty in fixing the
several localities (not being provided
with a good map) and I have not been




able to gather any information relative to
the extent of the jareas occupied by the
several rock formations. Under there
circumstances it is mnecessary to speak
eautiously and to draw conclusions only
when the evidence is clear.

Amongst the more important speci-
mens of rock submitted, I recognise
mudstones, similar in lithological charac-
ter to the rocks occurring in the basin of
the river Yarra, greyish blue wudstones
with iron-pyrites and thin veins of alumite
containing more or less silica, and
quartz,

I also observe a very fine grained
granite rock, and a rock, evidently derived
wholly from the degradation of this, con-
sisting of quartz, felspar and mica, with
included pebbles of quartz.

Much of the granite rock contains
veins of quartz.

Judging from the specimens submitted,
it would appear that part of the valley of
the Upper Hutt is occupied by plutanic
rocks, but how far these extend, or
whether the quartz veins intersecting the
primary rocks also run into the granite,
it is impossible at present to say.

In Mr. Crawford’s report, dated the
24th October, 1861, it is stated that the
metamorphic rocks fill a large area and
compose the Rimutaka and Tararoa
ranges, but T do not recognise amongst
the specimens any gnels, ’clay slates, or
mica schists.

I'regret that Dr. Evans’ hurried visit ©
did not admit of Mr. Crawford’s giving
more information respecting the quartz
veinsg of the Province. 1 observe speci-
mens of ferruginous quartz, milky quariz,
and much chelcedonic quartz, but how
the veins occur, or whether they are thick
or thin is not stated, without this infor-
mation it is impossible to give any useful
opinion respecting them ; tor hand speci-

mens may be obtained abunduutly where

the veins are thin, and, comparatively,
few and unimportant.

Que veryinteresting specimen of basalt,
with glassy crystals of felspar, a fragment
of a boulder from the bed of the Hatt,
would indicate that igneous as well as
plutonic rocks may be looked for in that
part of the basin.

A fragment of a purple slate rock,
marked “ Hawtrey, Johnsonville” appears
to me to be important in connexion with
the specimen of quartz No. 11, from the
same locality.

All the rocks, mcludmg the quartz and
excepling the granites and conglomerates
contain more or less iron pyrites, and the
specimens taken from Barraud’s well,

87

‘success.

which contain alumite, resemble very
much the mudstones of the Heathcote
District, where we find gold, sulphide of
antimony, chrome iron, and a mineral
resembling bournonite:

I submitted the fragment of sandstone
marked No. 37, to Professor MeCoy, He
at once pronounced it as of mezozoic
age, and similar to the cval formation of
Meriuo in Vietoria.

The other specimens are devoid of fos-
sils, but the mudstones may, I think, be
safely set down as paleozoic,

With but imperfect means of coming
to a conclusion, it may be said that the
rock formations of the Province of Wel-
lington comprize

1. Recent accumulations.

2. [ertisries, age unkuown.

3. Carboniferous rocks of the oolitic

age.

4. Mudstones, probably Silurian,

5. Granites and other plutonic rocks.
As the discovery of gold in reuuerative
quantities would no doubt bhave a most
beneficial influence on the future pros-

- pects of the Province, 1 would recommend

that the recent drifts should be carefully
examined. Attention seems to have been
directed rather to the quartz reefs than
to these; but- it must not be forgotten
that elsewhere gold occurs in drifts and
in Post pliocene accumulations in quite
sufficient quantities to pay for working,
in the midst of primary rocks in whieh
there are but very thin and apparently

. unimportaut veins of quartz, the explo-
. ration of which would never reward the

enterprize of the quartz miner.

If the suite of specimens forwarded by
Mr, Crawford fairly represent the rock
formations of the Province it may safely
be asserted that the search for gold may
be prosecuted with every prospect of
I have not yet had time to
analyse any of the specimens, or indeed .
to apply any but the slightest chemical
tests to one or two, and therefore I cannot
say whether or not they contain gold,
except as regard the fragments of rock
and clay taken from Barraud’s well. In
these I detected a very small grain of
gold.

Whether the gold found in the well

-is derived from small veins of quariz_

penetraling the mud stones, or whether
there is a thin surface stratum -overlying
the older rocks which is auriferous, is

well worth investigating, and I would
recommend that the locality should be
carefully examined. What is the pre-
vailing rock in this neighbourhood ? and
has it been ascertained whether or not



the surface soil is auriferous ? Is there
any reason to believe that gold dust has
. aceidentally fallen into the well and
beeome mixed with the debris there?
These questions would be answered by a
not very laborious investigation.

Wherever we meet with silurian (or
older) rocks intersected by veins of
quartz, we may look with confidence for
the discovery of metaliferous and mineral
veins of mere or less importance. - It
appears that we have all the cunditions
in the Province of Wellington. If I were
to submit many of the rocks collected by
Mr. Crawford to any gold miner in  Vie-
toria, he would recognise them at once as
preclsely similar 1o those occurring on
some of the Victorian gold fields: and
whilo a few specimens of the milky and
ferraginious -quartz are quite like our
own; the chalcedonie quartz exactly resem-
bles that found in the Northern gold
‘fields of New South *Vales. Without
attaching too much importance to these
resemblances (for quartz veins are not
always auriferous) they yet serve to show
the necessity for earnest and careful ex-
plorauon of the country,

Looking to the physical geography of
the North Island of New Zealand, one
ebserves 8- main chain of mountains,
running generally in ‘a Northerly "direc-
tion with Easterly and Westerly spurs
of considerable extent. The position of
this main chain (broken as the other
lands may be) has determined the course
. of the principal river basins, the more

important of ‘which lie ou the West side -

of the main range, If a geological map
were consiructed of this country it would
not probably differ, in its main features,
from many parts of Eastern Australia. We
should find, I apprehend, the central axis
composed of rocks ofthe primary age, with
masses of intrusive granite, aiid mdny of
the spurs of basalts aud lavas of different
ages. We should also find areas occupi-
ed-by carboniferous rocks, and large tracts
covered by tertiaries of greater or lesser
thickness: )
Though the information I have receiv-

ed is not very complete, it would appear

that on the Eastern sea board rather
thick tertiaries prevail (probably of the
same age as the Murray tertiaries) and
I would therefore recommend that the
rivers flowing to the Westward should
be first- exphyred There, I am led to
believe; the quite: 'recent dccumulations of
drife, similar to these occurring on our
Viotorian gold fields, are prevalent, - and
no very -costly -examinations would be
required-to ascertain whether or not these
recent-accumulations contain gold, or tin
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ore, or the ores of other metals, in remu.
nerative quantities. There is no reason
to believe that gold is miore likely to occur
on the Western side of the main chain
than on the Eastern. But it is probable,
owing to the local distribution of the
rocks, that it will be found more ea.sﬂy
on the Western side. The rivers in
Victoria on the Eastern side are all auri-
ferous.

[ would suggest as particularly worthy
of immediate attention the basins of the
Hutt, the Waikanae, the Otaki, the Mana-
watu, the Rangitikei, and the Whanganui.

Unless eareful attention be directed to
the conditions under which gold occars,
a long period may elapse before any im-
portant discoveries are made in this part
of New Zealand. Looking alone to the
modes of occurrence of gold in Victoria,
people in other countries may utterly
neglect the most important localities,
because the conditions there are not the
same as here. In Victoria we find the
silarian and metamorphic rocks every
where intersected by veins of quartz,
varying in thickness from a line to fifty
feet. These quartz veins, nowhere, it is
believed, penetrate the great masses of plu-
tonic rocks which every where have broken
through the sédimentary strata.  They
stop short at the granite boundaries, and
the gold miner, accordingly, as a general
rule, neglects the granite country. This
peculiarity is due probably to the relative

s ages of the granites and the sedimentary
rocks. The force which rent asunder
and lsft wide fissures in the clay slate and
schist formation was perbaps exerted be-
fore the granites came to occupy their
present place, or perhaps the force was
insufficient, or exerted so as not to affect
the denser, tougher and barder plutonic
rocks. Itis alocal pecuharlty, not a con-
dition universally occurring.  Elsewhere
gold is found in gramto, in gnelss, in
mice schist, in syenitie porphyry, in green
stone, as well as in quartz veins intersect-
ing rocks of the silurian age.

It may be looked for, and yet may be
profitably worked in conglomerates much
older than tertiaries.

Gold is found in quite .modern drifts
overlying granite rocks—not derived from
auriferous quartz veins penetrating the
granite but from veins in slate rocks which
have wholly disappeared. The slate rocks
have been denuded and their rich stores
of gold have been left in holes and’
“pockets ” of the granite, the bed on
which the slate rocks were originally
reposing, A gramte country therefore”
(more especially if in the neighbourhood

of schists) should not be neglected, but
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explored cerefully and anxiously. The
gold seid to have been found in Greaves’
Gulley, may have been derived from
auriferous veins penetrating sedimentury
rocks, or it may have been derived di-
rectly from veins intersecting the granite.

If I might venture to vffer a suggesiion,
1 would say that instead of a hurried
examination of a great extent of country,
it would be more satisfactory to make a
careful exawmination of a cumpuratively
small area,—say the basin of the Huut,
the Otaki,or the Manawatu. f would re-
commend that the upper and lateral
branches of these rivers (at some dis-
tance from the coast) should be carelully
explored, and rough sketch maps made
showing the various rock formations,—
rough maps which might hereafler be
amended, revised, and in some parts
wholly altered as discoveries wounld from
time to time, be made. The recent drifts

filling the valleys of the small tributaries,

should be carefully examined down to the
bed rock, apnd the whbole depth of each
section washed very carefuly. Oue or
two careful examinatious ot this kind
would in fact be the very best kind of
« Prospecting.” I would suggest just
such examivations as Mr. Statchbury

made in New South Wales, and exactly

- sach maps as he constracted:

I do not think explovations very near
the coast will be productive of uscful re-
sults. If we lock to the rivers in Vie.
“toria we gatlier some useful hints for the
gold prospector. Near the coast ihe
sands ot these rivers are almost in-
" variably so poor in gold that they may be
said. practically to be non-auriferous.
For many miles the Yarrowee is non.
auriferous, and quite at its sources we
have the Ballaarat Gold Field, The
Coliban and Campaspe flow into the
Maurray through a pastoial country, but
their tributaries, miles away from their
embouchures, are now supporting large
nambers of gold miners. The Loddon
is only aariferous near its sources, and
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the same may be said of the H.pking,
the Wiromera, the Werribee, auil every
river in the country. A very slight cou-
sideration of the faots conuecied with
the occurrence of gold in drifts and
recent accumulations will show that the
sources of streams, rather than thestreams
themselves, are most likely to yield the
metal in remunerative quantities.

Tt is probably true that gold is wic'ely
disseminated in rocks of the oulitic age,
but, according to our present knowledge’
in such a state of minate subdivision as
to be wholly unavailable to the miver.
The sludge frem a puddling machine
contains gold, but the greatest quantity is
caught and retained in the box, And so
we may consider this operation of nature
by which great masses of rock have been
worn down and washed as but another
kind of puddlirg, and we must reach the
source of that grand agenocy before we
find the gold.

I have not alluded to the modifications
likely to be produced in the strata of the
drifts and recent tertiaries by glacial
action. These should not be overlooked
by the gold prospector. Where this force
has been exerted gold may be distributed
very unequally through the strats, and

—such rocks may . gnite puzzle even the

experienced gold miner. 'Though it is
true that the specific gravity of gold is
sufficient under ordinary circumstances
to determine its position on the surface
of the bed rock, ye. when the gold is
imbedded in large fragments of quartz
it may be found at all depths from the
surface downwards, and in conducting
explorations in drifts of this kind all the
debris should be carefully examined.

As there aro undoubtedly coal bearing
rocks in the Province of Wellington no
opporiunity should be Jost of shewing
the extent, thickness, dip and general
character of these.

R. BroueH SMyTH,
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