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RBPORT ON THE’ WAIRARAPA AyD

I~aSq~ UOAgT/
, .~=..m=.

++~V.ellington, February 1 I~ 1063.
To, Hi~- 1~I01~

’+8~tp~i~mdtmt of.tMt.Provinee of
+:~ +[ Wiallington.

Sir,__+ .~.,.-+t+

++ :- -Allot return|rig fro+m+ the ex- I
ploration 0lAthe +Vmitleys of th’6 Akatare-

’. Wa.emd,.tha~.W, ai!~a;~ao~ rivers++ I stwted
’. from~W~tlington o.n, th~)3th of J’anhary, 
: ~4th the +view of +g~ini~ig. an insigl~t into i
the’ geology of the N.#. ~art Of the. Pie-
vance, more+ parti~ttlarl¥, m. the.direetlon ,
,of ~ho+j eu!~+otoe+ raI~ge,a,n+~1 th+o ’o~fi’try i

’ +eo~r~Uyi, i~ )ylng I~~t~ee~t ~e+~ Tararua +



Some oi its fossils a~e turritelia, venus,
dentalium, pecten, struthiolaria, I have
no doubt that it is of the same age and
character as the upper sandstone of the
Wbanganui river.

This formation, where found undis..
turbed, seems to lie very horizontal; but
numerous hill sides have slipped into the
valleys, there giving the strata the ap-
pearance, to the casual observer, of dip-
ping in various directions and at:~.high

anj~les.
10rein 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-
ferent beds, and the same dlfllculty, you
may have perceived in the cliffs of the
Whanganui and other Western rivers.

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

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

Here I visited a very beautiful water-
fall, formed by the waters of the ~langa-
rei, a tributary of the Tauoru. The stream
falls over a ledge of the upper sandstone
to a depth of about fifty feet, into a large
circular .pool. Hard fossiliforous beds of
the-upper sandstone form the rocks at
the fall, the softer overlying beds, which
are found in an adjacent cliff, having
been denuded.

I may here state that there is’ a re-
markable parallelism between the effects
produced ~n (his district and itt that of
the cou~ry inland on the Whanganui
and Rangitikei’rivers, incluaive. In both
districts are the upper sandstones largely
developed, and in both have these nearly
horizontal ~ strata been broken up by de-

¯ .nud~tion, into vary rugged surfaces.
Many of the beds of the upper sand-

stone are extremely soft, and therefore
liable to be rapidly worn away ; some of
them, indedd, on bsing struck by a ham-
mer, instead Of breaking into fragments,

¯ crumble and run down into pure sand ;
~t~d water poured upon them passes
through as in a sieve.

At the Taueru pieces of marine fossils
were shewn to me as quartz ; and I found
that getmrally thl.~)ughout the district calc
spar; white limestone, or, as I have said,

- even fragments of fossil shells, were sup-
posed to be.c~uartz.

Some~veryperfect "pecton," from the
top of the Maunga Pakeha range, wore
presented to me by Mr. Varuham, tot the
museum in Wellington.

On the 19lh January, I left.the Taucru
station and proceeded up the valley of
that river, the Forty ~lilo Bush lyin
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about three or/our miles on my left and
here covering a very broken country.

The ,road leads past Mr. Nicholrs,
¯ crosses the Taueru, and ascends the ridge
on the Eastern side of that river. My
6stimate of the height of the Taueru
station above thesea is 4"27 feet. The
ridge just mentioned rises to 1100 feet,
and the Manewa hill next to it, above a
ran which rejoices in the euphonious
name Of Doggley Wallah, to 1179 feet.
Herb one looks down upon Messrs. Jeffs
and Riach’s head station, and on the
valley of the Whareams, with its level fiats
and swamps, while to the Northward
may be seen the country drained by the
Metal kuua, the 0"ahanga, perhaps also
the Akiteo and here I could see plainly
enough that all within view Was of to,-
tiary age, except the blue ridges of Tara..
roe in the far distance.

At the Manawa hill, I was lucky in
meeting Messrs. Spinks and Langdon,
pracoeding in the direction in which I
wanted to go, viz, to Mr. Spinks’ out sta-
tion, Mount Pleasant, or Waitawiti. Our
load passed over the highest ridge.which
I traversed in the district, viz Ngataki-
tara, wMob, by a moan of tx¢o observations,
I make 1210 feet above the sea. From this
ridge we descended to Mount Pleasant
which is probably the highest inhabited
European house in this i~land, being also
I)y a mean of two observations, 985 foot
above the sea level. Nolwithstanding the
height, it is a very cheerful 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 cro~sod the sources of the
Tauoru, passing therxefore again to the
Westward of that river, crossed a ridge
and came upon the fiats of the Waitawiti
a tributary of the Tiraumea. As the lat.
ter riveris a largebranch of the Mana~
watu, wo wore rmw therefore, on Western
waters.

Wo crossed another ridge and des-
cended to~be Tiraumea, at Knight’s sta-
tion, whore the Waitawiti iv, ins that
stream. Our descenthad been consider-
able, and Knight’s house, by a moan 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 Eastward 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 te the forest of
the forty mile bush,
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When the forty mile bush road is made
I Should suppose it would be easy to open
a branch line, by or near the ’Iiraumea
to Knight’s station, which would then
form the dasiest line to the Wairarapa
for a good deal of the open country~

An open track of a few thousand acres,
called Morea, lies surrounded by forest,
betweenthe Tiraumea and the Taueru,
about six miles below this.

The Tiraumea has at present very little
water in it, but I am informed that in a
fresh, canoes can ascend about three
miles beyond Knight’s.

In its bed [fouud a boulder with plant
impressions.

I 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 havearrived, tbr Knight’sstation
is on ils 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 di[ficult of approach.
My first vie~s of its outline settled its
character 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 great6r
elevation. The additional height end 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 ofthe Puke:ca from Knight’s
would.be troublesome, although the dis-
tatteeis short. A succession of sharp
wooded ridges in tervene. It looks, to be
easier of access from the North East.

I do not ~uppose the height of this
range to reach 2000 feet. Supposing it
to be 500 feet higher than Ngatakitura,
this would give au elevation of 1770 feet
above the sea. There may be some open
land on the top of the range, but the
greater part is coveted with bush,

At Knight’s [ found the blue clay, and
on ’the ridges above, upper sandstone
beds, with turritella, venus, struthiolaria
&e., From Knight’s it is impossible, at
presenti to get a horse through the bush
te the gorge of the Manawatu, which, as
thedistauee is short, might be easily
rectified. The view this day extended
over the sources of anumber 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
dFeal 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 tl~e
Hutt, but I think I have now solved that
problem. The Taueru from its source
to its exit in the Ruamahunga, passes
entirely through soft tertiary rocks, and
I believe it to be from their degradation,
that the peculiar character of the alhtvium
of the lower Rumahunga is derived.

On January 21st I left Mr. Spinks’ hos-
pitable mansion, and proceeded to the
Eastward, again crossing Ngatakitura and
Mahawa ranges. From the latter the road
drops down to the valley of the Wbareama,
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 hangdon’s head station, which
I make only 143 feet above the sea level.
I now began to perceive signs of a
geological ehar~ge. Still proceeding down-
wards[ crossed the Whareame, passed
over a hill and descended upon the
Tinui station, situated upon the fiats of
that t~tream, a tributary of the Wbareama.

Immediately above the station is one
cf those remarkable hills called Taipos,
which I aceordiuglyproeeeded to examine.
These hills have au extremely fantastic,
picturesque and rugged outline, and at
first give the impr6~io~ of volcanic
peaks, but on examination prove to be
our old friend the upper tertiary sand-
stone, tilted at au angle of about 70 o,
and dipping to the Westward ; theharder
parts of the strata sticking out i~ peaks,
while the softer parts ’have been worn
away.

On the top of the Tinui taipo I obtain.
ed turritella, venus, dentalium &c., Its
height is975 feet: Here also I found
the Metal kuna taipo bore N 50Q E, .Bux-
tons taiposS. 20 o to 30 ~ W, and what
I supposedto be Moore’s taipos S. 15° W.
W. It will thus be seen that the several
peaks are nearly, but not quite, in a
straight line.

Proceeding on the 22ad towards the
coast, the road passes for a short dis-
tahoe up the valley of the Tinui, where
I think [ found the blue clay. Crossing
that stream I ascended a ridge 8"28 feet
high, where a fresh geological series is
found, consisting of whi[t~ limestone arid
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 ealcarecms rocks,
dislocating and tilting the upper sand-
stone at the same time.
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¯ If yo~iref6r to my report Of October
~m~ r~t,. you ,~,~ per~iv;~ t~t

~, White’ Ro6ktt~ff Te~/(vgite. I h~d
~ 0~emq~ fbh~,d ’th~’c6htin///LtiO~a.of th~~

f’J~fid ~;" ~ ~tu’," t~b d|blb~a’ffn~g and ’~p~
I~b~v~iig’r0~. The HbrhMtffidie l~el~bles
found Cfi’t~he b~d of ~thb Up’ok0 Ngttr0rh
must ~|so hav0~ebn derivedfrom another
9~l~iety~ofthe ’intrufive rock.of the Sime
k~Tlttad.:from my..~previons traverse .lh
ibat dirtmtion; to: MosUl’s. B eetham s stl,
¢lOtaFI:h~ qe|te stiflteieht evidei~ee...t0
6~bl|~::’~t 4iiie of~ dislocation sod up-
i~eavtd, extending about N.N.~. (¢mn’the
-V/~le Rol~k ~a13~d Teaq~aite stations, the
"ae~i~a ..ai0a~ Vfnieh ~ line has- exposed a
~ri~ ~f ca.lcwreons ,~ocks, thrown up~thb
i~ttfa.Of 1,t~ "upper semd~to~e ktwa ~a~le
6f’70~, ’a~ad p~robably,bb~tt mid.fot~d a
’/~erit~s ~f :tert~ry’,roeks. ,wbieh,t wts,no~t
a~p~6~ehh~g*o~ 1lib least Octet.
" D~candh~g fl~o~ the ealoateo~-~igse

to:thv vt.tley of the ,Wl~akatal~e! the road
loll0v~ t~t stream to’theatres, <and theu~b
~/~th~-Ib~Ct~{lb.~Point. Wo~ow India
~4~er~es el thin and.soft beds of stnd~
~andh,tCu~ls~o!les, pro~pi~g 0tit. oiii~ithle
.beach~nd in ~he valiies;sometimes:nearl~
,~lfizv~!tal,:,, a,9~l, eguielimes ’iadlinedl ’.a.i
~higklnglos..,,,Whit relation these rocks
~.h~lfe;~;til, the’limest0nes and daleareoub
<grits, I: a~ at a: lpss to determine, for’!
-¢~ukl n~t!h~re find a seetio~ which wouid
thfj~’w light, upon the subject. My im-
pr.e,~sio~js~th&t.tb~yover~ie the calc~’e0us
~r0e~ks and~ ,~t .the:.,period of dibloestion
iwe~,e r~ked u~ #n ~ho. bark of ’~e ]~tter
by the force of’ the upheaving power.

. : Iu these sandstones’and qmdstones "I
¯ found mail s.emlls of.:ooal a*fi& ~umerous
~intpt’e~io~s of~ vvget~L ion, ~ut-none clear
enOUgh’ to, be- enabled te jU..dge of.;t’heir
age, but a~ the ¯ e~abselms, appea~ to be

¯ lignite, or brawn’coaL ! have ~little doubt
that we may~ut them.down as of~tertit~y
age, In fact.I-believe.them te beof’tl)e
same age and character, as theeoa~*she~es
of the Whanganui River, mentiotted’in

’¢.y re((e÷ of feii~uCry l’~;*!iSO~.
The ’~’~stSry’7’aud l~l’bt thl i~afcare~tis

roc~s will/~beii~e’ bd b~st ~15tliih~d bn
~he Te~wa[~d’s~ait*on, ~h~re they :a~pi~ch
t~e sea, T~ev must not be o~ni~o~i~d~d

wltii t~e upper tertiary ~6ssillf~rous’l~me.
stone, of-~l~epurapura~ and eYsewhere,

"wl~h’~se~/i~S~ tb~ ~6;To~hd"i in’ p~tet/es

"]~th iC’~ff th~ r~k"ekll~lh~ Ctibll~*’~’e

eomlmsed of calcaeeot~ ,.saudstenei: rest-
itig anobnfo~maSly’ott the pudgoiee and
mudstonesj~t mentione& Ialt.I foua~
~enns, peete~a, t~rebratulia, ostrea~, tu~b-
toils, ~,ufbioi~ttia,~ The reef, which
is a ~*te~ge pechaps fifty feet hlgb, i~ petm-
t~ by ’fence,. tlhll)ligll~ which the tide
l~ff~ a~d in whteht&e rear of the wind
~d ,Save~ is very ~ri~i~g/ Betweenthe
roof and the Ca/tl~ Ro~k, the sea has
~nothel’ passage through the rocks .into

basin. The C~tsfl6.Roek is of similar
foftnation to the reef.

In the mudstones and.sandstones on
lh0 shore I found plant impressions, and
iu consequence proceeded in the aRer-
ttoOn~p lh~ bed~uf the at~ea~a,bahind
Uastl.o Point in the hopes .o[ ,falling ie
with some.seams of coal I wen*t o~a as
f ar~m.t ~aid pe~trate, perhaps three
tfii~,~, fimfl~g ,plenty ,of plant ,impres,
siva,, but ~UO ~UdJ:~m~l seams..

~M’r. Gutlrrie informs me that some
y~ts ~ago, one ,6f his shepherds, who &as
~sihe~ ~eturned to Australia, .b~ou~ht in a
handkerchief full of coal., (stating that
there was plenty more .where he found it)
~ich~burxIt W~|I ,and ~teemed of .good
q,u~iitv,,:~mU ~¢hieb.mu,~ ha~e been.~found

~ln~ituifittbly *he;hind me, tOoted ,to ~tdk
~bim~le’ke’g6t~ it.

q[~he cmtl ~tlUtttttimliin ,the .East Coast
Disttiet may-4~e p~t,as~fo~lows:

My impression is that the mudstouos
~t~l:~add~tones of~the, coast, are of~ ter-
tt~ry~’age ’~2 ’~here(ore .if ~ny workable
~t~l~sOams are ~(o~md’*in them, that the
minetAl,~#till be ~ of:inferior ~uality, but
there ~’are t the-qttt~ ~kuown, eiMarerus
~Cks~o~ #~e~ considered.

’N~d~’/~t~,the ~o~l/ti:eeal’:fields.~n Can-
tet~u~y,, th’Ore*are calcareous roche in: the
>*i~iaiiy :similar:to’ lhe white~]/me~tone.~f
~ottr,gUt Coast,~ andalthough~Mr~ Haast,
gut: the"time,of’my visit to:that eoaLn~ine,
h~,d bee~o ~’unttble to~’determineany eon-

~n~ttion’~betweer/.thes~ rdcks/rod, the coal,
,ybt~ he’had.a~s~vong ~suspiei-n "that they
,~qned:part oPathe~ serill:. COnsequently,
~tlthOtlgh"’I’~ ha.te: s~bu~:uo~ iadieatiqa-,o f

~tl smng:"~he MeWrmus~’soeks, o~ <the
- East O~ast;. ~xeept~*perhaps<at: T~ea~ait e,
]Itbhik."tehlt. at’all.events some.reason
~to,~xpect~,Oae<pOssibiiity*,!bf iis :’:beillg
¯ found’ ;~ .’and as’fr~ the brokew uaVare~,f
~the ~e0ett~ry’~,it’might~leke: years.for,:eiie
~i~ki~lal’ t~’: e~e~ ~it , thovot~gbly, ] I

,q~d4ti~gg~t:tb~: a’~reward, .for, the :dis-
¯ chiVyof, the ~o~’fe’r~p. of ~¢oikable~eee~s
of coal, ’.;migh ~"stimulate the ~ I~a~eptiie

’ f~lties~of.; shepherds:and :ethers; ~kose
daily avocations lead thomzIl~euNli: the
:d~el~|es,of tbe~. regibng. " -



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 softsandstones
containing plant impressions and some
coal seams about two inches thick. They
were not continuous, but thinned 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;I again came upon the calcareous
grits and the intrusive greenstone, both
of which prevail in crossing the Trooper,
the ridge separating the Whareama from
the sea. 896 feet I make the height of this
ridge.

From this range the Pukotoe is visible,
its tertiary character evident from this
distance.

Descending from the Trooper, I crossed
the alluvium of the Wharehama Valley,
and ascended the hill next to Buxton’s
Taipo, composed of calcareous grit. The
Taipo has a sipgular family resemblance
to that at Tinui and also dips to the West-
ward. I th6nce descended to Telford’s
station, Awa toe toe, 136 feet above the
sea.

Leavi,g MeyTetf~rd’s on January 2#th~ ¯
I continued on the calcareous grits for
about a mile, when the upper tertiary
sandstone rocks again appeared, apd I
found turritelta, venus, &c. The upper
sandstone now eontidues all the way to
CollinS’ bush, resting on the blue clay, or
possibly in places on gravel.

The road crosses a ridge and descends
upon Biscuit Creek, crosses another ridge
and descends upon the Kaumengi, crosses
a third ridge and descends upon the
Taueru, crosses a fourth ridge and de-
scends upon Te Ore Ore :the average
height of the river fiats being ab’mt 400
feet and of the ridges, where the road
crosses, about 900 feet above the sea.

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

Stopping at Masterton for the night,
J was informed that the’plant beds of
the East coast extends for a considerable
distance up the Oahanga river.

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
East coast. It will of course be desirable
to complete a traverSe which I propose
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to make with you, from the gorge of the
Manawatu 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 Ku~ Tauiwha
plains and at Porongahau, [ may very
safely venture to predict that in the above
named traverse, we shall find nothing
but the above Aeseribcd 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), horde [ 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 have been
unable to detect fossils among them and
therefore cannot as yet assign to .them
their geological ago ; if not older tertia.
ries, from their lithological character they
can hardly be older than of Mezozoic
age, and therefore, supposing them to be
of. that age, although coal may be looked
for, one cannot expect te find any of the
metallic ores among them, sace 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
motaliooras (there heingmo ~ appear-
auoe of any previous disruption of these
rocks which might have charged them
with minerals). The intrusive platonic
rock must have penetrated them after the
deposition of the upper sandstone, there-
fore probably in the Pliooene, or Post
Pliocene era.

You will Perceive that we have now es-
tablished three nearly parallel lines of
plutonio or volcanic action in this Pro-
vince.

In the centre, the ancient rocks of the
Rimutaka, Tai’arua, and Ruahine, wi:th
their spurs, folded and pressed together,
and having a general direction of about
N.N.E. true.

In the East, the calcareous and tertiary
rocks, tilted on a line of about N.N.E.
(magnetic) from the ancient’r0cks 
Cape Palliser towards the Province of
I-Iawko’s Bay. Intho West we have part
of the volcanic chain of Ruapehu and
Tongariro, ending abruptly, however, at
the southern slope of Ruapehu, and per-
haps I might include a fourth line in that
neighbourhood,in :he 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 whcih



metallic ores may be sought to the main
ce~tralrangcabove described, the Kai-
manawa range in the Taupe 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-
i,ng a report from Melbourne, upon speci-
mens 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 arrival of another mail, and found
that some curiosity existed as to the re-
sults of a recent journey to the top of
Tararua, by the valley of Wai Ngawa, I
proceeded to Greytown on February 3rd,
with the inteution of making the ascent
of that mountain.

However. after several days attempt to
get hands te 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
andintelligont account bt his late journey.
He appears to have travelled up the bed
of the Wai Ngawa for three days, before
emerging ti’om the bush, and at a great
inolitle, he thinks often three feet rise for
four in advance. 11o then came out upon
a grass country, extending to the top of
the mountain, the vegetation consisting
of a now sort of tussao, 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. Te any one who
knows the Middle lsland the vegetation
speaks for itself, He had reached the
zone of gxass, above the usual forest
zone.

Arrived at the top he saw range alter
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
which he stood which shut out the vtew
ot the West Coast.

It is evident enough that the grass
, country must be covered with snow all

winter. If it can be made of use, Mr.
Kempton recommends a fine to be cut
into it by a leading spur opposite Ray’s.
On the descent he found out a better
line e! road which would shorten the as-
oev)t by a day, He describes the rocks
as similar to those of the Rimutaka hill.

As all the rivers on that side of the
Rimutaka and Tararua bring down similar
gravel, this was to be expected, 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 Hurt, about 7. 15, a. m. the
other on the 7th at Greytown, about 2 50.
pm. 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 I will reserve for a separate
communication.

I have honor to bo
SIR,

Your most obedient servant,
JAMES C. CRA’WFORD

Government Geologist.
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REPORT ON MR. 1~. BROUgH S~IYTtt’s
et ~’qOTES ON THE SPECIMENS OF ROCKS

(]OLLECTED IN THE PROVINCE OF WEL-
LINGTON.~

Te His Honor
I. E. Featherston,

Superintendent of the Province
of Wellington.

Wellington, February 14th, 1863.
SZR,~Iu forwarding to you a copy of

a report which I have received from Mr.
Brough Smyth, of Melbourne, on speci-
mens of rocks setJt 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,
and also show wherein I agree with Mr.
B. Smyth’s very able and valuable
suggestions, and where, from causes of
which he would neees.~arily be unac-
quainted, his views cannot perhaps be
carried out.

In proceeding with the Geological Sur-
vey of the Province [ 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 upon the Survey,
I might be able to go on With continuous
work; otherwise they might have been
frequently unemployed, waiti~Jg for me
to know m what dlreotton te turn.

The kind offer of the Honorable G. S.
Evans, Postmaster General in Victoria,
to submit specimens of our rocks to the
" Sarans" in Melbourne for examination,
came in aid of my views, and 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-agents and laboratory
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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 Preclude, but more particu-
larly from these ranges, and awaiting the
report, I made such excursions, especially
those described in my last letter to you
of the llth instant, as, combined with
my explorations last year, enable na~ to
grasp all, or nearly all, the leading Geo-
logical features of the Province. By
this means I 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-
blue, with their spurs ; the Aorangi range
at Cape Palliser, and the Kai Manawa
range in the Taupe country. I except
coal, of which more hereafter.

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

The theoretical proof ~hich I gave in
my letter of December 18lh. 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 Hun.
which bounds on :hat side the Mungaroa
swamp ; "and I have also found it on the
Mungaroa Hill. It is very fine grained,
and may easily be mistaken for a sand-
stone. I¢ will doubtless be found nearer
Wellington, and may come into use as a
building stone. Near it is sandstone
with quartz 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 mqca schists within these ranges, it
will be advisable to abandon the term as
applied to the rocks generally. Thefaet is,
that the more the country is examined,
the less metamorphic do the rocks ap-
pear.

Thin quartz veins appear to penetrate
many of the rocks of these ranges,
riddling them in all directions ; but tho
larger quartz lodes are by no means so
prominent as in the gold regions of Aus-
tralia, That powerful lodes at quartz
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and other vein stones however traverse
the rocks, every~exploration tends te
show ; and I can mention one quartzlode
filteen feet wide andmany others besides
of considerable thiek~ess. ~, I b’elieve,the
geological hammer~now requires the aid
of the pickaxe and erowba¢~ to ,extmse
the mineral veins.

Quartz lodes and other mineral veins
seem principally’exposed in thefraotures
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 tothe lueality
of alluvial gold diggings.

If gold lies deep in the rocks while "in
situ" the wearing.away of these-reeks
(particularly as here in deep and steep
rallies) will deposit-it in the lower~val-
lies only, and it may be- plentiful-there,
while entirely absent from the higher
ground.

It is suggestive that the rock taken
from Mr. Barraud’s well should resemble
rocks t~om a district where sull)hlda of
antimony and chrome iron, are tonnd,
these being two of the minerals r~ported
in the pyritous quartz lodes of the Potoni
road. The sandstone with plant impres-
sions, (No. 37,) from Poriraa, being
decided, on the high authority of Profes-
sor McCoy, as of mezozoiv age, which
with regard to coal, means oolitic, (the
age of at all events _th~ u~per beds of
the Australian Newcastle coal seams);
and the mudstones being declared Palmo-
zoi¢ and prohairly silurian, it’foliows that
we have sedimentary rocks,of two ~as in
these ranges, folded howe.vet together in
such a way that ! ’foresee great difficulty
in drawing the line of demarcation.

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

A referenet, to my, letter to you of
October 21st 1862, will show that 1 have
most faith in gold being found., in the
North Island, in the continuation of a
line from the Middle Island Gold Fields
to Coromandet, and thai the present evi-
dence-is in favor of mioaceous and talcose
schists as the best gold bearing roe, ks of
New Zealand ; but I have also strong
reasons to show, why the search for dritt
gold in this Province should’, not be
hastily abandoned. I will first of all
dispose of Barraud’s well. This well is
sunk for a few feet only through :a sand-
stone and a felspatho siliceous rock.
These rocks w~e said to be intersected
by a vein stone, which was covered with
rubbish when I visited the well, and un-
fortunately en the following day it was
bricked up. There is neither drift nor
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alluvium above the rock and only an inch
or two of soil,

That gold dust might have boon thrown
into the weltis possible; but the speci-
mens sent to Melbourne wore collected
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
t0und in the neighbourhood and as I

see some appearance of mineral veins
close at hand.

I must’now make some small correc-
tions as to~Vlr. Brough Smyth’s idea of our
mountain chains. His view is, naturally
enough, that our main ranges throw off
spurs East and West, soreading across
the country, ~vhoreas the remarkable
feature is this, that the mountain ranges
of the Rimutaka, Tararua, and Ruahine,
including all the mountainaus country in
this noighbourhood, pass like a wall to
tho 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
rigi d line, nor do all the spurs and ridges
adhere tea strictly N.N.E. course, but
such is the main direction. The main
strike of the rocks, being I should say
about North (magnotic), with however
many exceittions.
’ Most of the maps, give an erroneous
impression, by marking a range, curving
from the Ruahino N.N.W. towards Taupe,
which range dues nat exist, although the
broken tertiary plateau may there reach
an elevation of 2,000 feet. *

In its broadest part, from the coast
opp.osite Mann to the Wairarapa, the
mum range does not appear to exceed
twenty throe miles wide. At the gorge
of the Manawatu, the breadth following
the curves of the river, is only about
seven luilesc

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 sue-
cession of sharp and nearly parallel
ridges, culminating in height towards
one or more central axes, but high
and abrupt also at both sides, where the
sea, or the tertiary rocks, moot them in
a 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 rallies.

If we take the valley of the Hutt as an

¯ For s description of the volcanic chain or
block of mountains of Ruapehu and Tongariro,
~ae my 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
rooks of the Canterbury Province have
not yet been found "in situ," and are not
likely to appear in a prominent way ; and
the only rock which I can venture to call
lava, in this main range, is the red rock
of the gimutaka, (on the authority of the
Roy. W. B. Clarke,) but where it is
found, and elsewhere in these ranges,
there are no signs of volcanic vents.

The stratified rooks, sand stones, mud-
stones, slates &o., seem to, and I think
wilt be found to continue to, occupy the
main part of the ranges.

The accumulations of drift on the East-
ern side of the ranges are fully equal to
those on the West, and the tertiary rooks
may be said, with some exceptions, to be
of the same character and thickness on
both sides of the 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-
nut. I would omit the word immediate in
reference to the three last named of these
rivers and substitute for their names
those of the Ruamahunga, and its tribu-
laries on the right bank, the Waipoa, the
Wai Ngawa, the Waiohino and the Tan-
hero Nikau, (perhaps this last cannot be
called a tributary.) 

Although [ 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 two yagds of the
ancient rooks during a journey of some
hundreds of miles in that direction, and
then in the bed of the Waipare, a tribu-
tary of the Whangauui, with the hills, for-
med I believe of tertiary rocks, rising at
an anglo of 45° or thereabouts, on both
sides, to a height of say 700 feet above
the bed of the stream. I consider that the
Upper Whangauui, must wait the pro-
gress of development of the gold fields
from Coromandel through the Waikato
country, which may throw sutfieient light
upon the subjdet:

The same remarks will apply to the
Rangitikei River, and those risers lying
botweenit and thoWhanganni. 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 prapaxed : for cozy deep sinking,
and as yet there is no road.

With regard to the Manawatu, although
old drifts may lie ~eneath the tertiar~es
on its banks, and may eventually be worth
sinking for, if we find an-)’ reasons to
warrant the outlay, the river itself is most
unlikely for gold. It presents the:curious
feature of rising in the tertiarios of the
East Coast, bursting through the main
range and thence again passing through
tertiariss te 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 Hut¢,
the Waikanae, and the Otaki, with the
Eastern Rivers previously named, I par-
ticularly concur in, for reasons which I
shall presently show.

This brings me to the main point of
my argument, which is, if gold exists-
where is it to be found, as drift and
alluvial gold ~

I have endeavoured to show thecharac-
ter of the mountain range and/rein this
it will be seen that in general the rive~s
while confined to the range, run in very
narrow and perpcndicularehannels. After
entering the mountains and ascending
for a few miles the beds of the streams,
the ascent is rapid in the extreme, the
drift disappears andthe waters rush over
a rocky bottom, or over large boulders of
~he surrounding rocks, and therefore drift
gold, if present, cuuld only be worked for
a comparatively short distance up the
mountain beds of those rivers.

Old drift gravels and c!ays may cer-
tainly be found in various places on the
hills, as on the Mungaroa hill to a height
of b’otweea 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
those rallies, say in the glacial epoch, we
may ask ,where has the material gone top
The answer is obvious. It does not lie,
or only to a small extent, within the hills,
but has boon swept into the Wairarapa
country on the East, into the basin be-
tween Kapiti and the main range, on the
West ; and into the Hutt Valley on the
S.S.W.

If these rocks dontained 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 direeted to a careful examination of

the Valley of the ~utt ; a-aft ~so, whatI
have already hinted at,:that the question
of grappling with deep sinking in tt~s
Wairarapa and perhaps also ’on the West
Coast should be conoidered, oombined with
an investigation of the river beds pre-
viously mentioned, as far a~ p~aetivable.

As Mr. Brough Smyth also, suggests
that gold may be looked for in unexpected
formations, I would not omit the blue
clay. Although it is a fossiliferous rook
it has a groat appearanee of being a drift
formation, and I submit the following
theory of its deposit, sayto the Eastward
of the Rimutaka and Tararua.

Suppose great degradation going on in
the glacial epoch, along the F, astera rallies
of these ranges and the materials eerried
to the Wairarapa,~what would be-the:
natural order of deposition? "Why, ti~at
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 places near the line:of
demarcation, mixed together ; and~asJthe
lighter materials would be, soonest :ot~-
hausted, a deposit of gravel would latterly
form over the clay. All this,is carried~:
out as far as I oanyetspeak. Yh~ve~not
as yet been able to ¯find the blue clay to
the Westward of the Ruamahunga, and
the other conditions are found towards,
and to the Eastward-i0f,~thatrivor. The
elevated beds of grawel and blue clay,
lying still farther te .the .Eastward, might
not at~that time have been upheavedby
the force along tim .axis of elevation of
the East Coast. Now, .if ’the denuded
rocks were gold bearing, most of tl~e ~old
would be deposited, witb~.the 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 bed,set at
rest until the Wairers~pa ~nd the West-
coast plains ere bottomed at several
points.

Now that I have acquired a general
knowledge of the racks .of’ the Province,
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 Geologieafl Survey and
apart from a search for gold, would be to
make a detailed survey of the rocks ot this
range from East te West, mapping them
and collecting specimens of every stratum,



taking for the purpose the only lines on
which anything like a complete detailed
survey can be made, viz, the scarped ends
of the ranges from l’erawiti to the Wai-
rarapa and the next section furthe,
North, from the sea beyond Porirua, up
the line of road te this harbour and
thence over the Rimutaka to Feather-
etch.

These traverses are absolutely neees.
sary to show the sequence of the rocks
and form a basis for/hrther explorations,
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 duty
of the Government geologist 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 eu-
terprize to complete the research ; or
would the Government wish me to
examina for the above purposes the lo-
calities indicated, viz the rallies ~)f the
Hutt &e.

In the latter case I should require a
properly appointed party of three or four
men, with tents, tools, a Californian pump,
and a pack horse, with a good foreman,
while if the search for. gold should be
left to private enterprize, a smaller party
would suttee for the detailed survey.

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

In my letter of December 13th, 1862, I
mentionedthe discovery of the plan~ bed
series of the P0rirua harbor. Since that
time I have discovered similar organisms
in different directions--at Ohariu, on 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 earbonilerous,
of the oolitic ago, I would fain hope that
workable seams of coal will be found, and
althou.gh appearances are not very en-
couraging, yet, after having seen the
manner ia 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
~hioh I propose to make from the West
oaastIo the Wairarapa by the line of
road, would be a necessary preiimiuary
to the search for coal.

I have discovered a black mineral at
*arious 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 attempfing 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 driIt having
been thrown out of the mountains upou
the adjacent plans or basins, rather than
deposited within their own area, in a
position which often renders it difficult
to tell its thickness, or what tacks may
lie between it and the undulation* of the
ancient rocks, I required some support to
back my opinion in favour at deep sinking
in the plains or basins. You wilt 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 most patient and searching investiga-
tion.

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

I have the honour to be
Sir.

Your most obedient Servant,

JAMES CRAWFORD,

Government GeoiogisL

[~NCLOSURE.]

Mr. R. Brough Smyth’s 2cotes on th~ speci-
mens of reeks collected in the Province
of Wellington by the Honorable J.
Coutts Crawford.

Melbourne, January 13th, 1863.
l have carefully examined the speci-

mens of rocks brought from Welliilgton
by the Honorable G. S. Evans. I have
also read the printed reports of excur°
sious made by l~dr. Crswford iu that Pro-
vince, and the MSS. accompanying the
specimens.

J~ have had some difficulty in fixing the
several localities (not being provided
with a good map) and I have not be~n



able to gather any information relative to
the extent of the ~aroas occupied by the
several rock formations. Under the~e
circumstances it is necessary to speak
cautiously and to draw conclusions only
when the evidence is clear.

Amongst the more important speei-
mous of rock submitted, I recognise
mudstones, similar in lithologioal charac-
ter to the rooks occurring in the basin of
the river Yarra, greyish blue mudstones
with iron.pyrites and thin veins of alumito
containing more or less silica, and
quartz.

I also observe a very fine grained
granite rock, and a reek, evidently derived
wholly from the degrad,tion 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 plutanio
rocks, but how tar these extend, or
whether the quartz veins intersecting the
primary r,ocks also run into the granite,
it is impossible at present to say.

In Mr. Crawfi)rd’s report, dated the
24th October, 1861, it is stated that the
metamorphic rocks fill a large area and
compose the Rimutaka and Tararua
ranges, but [ do not reeoguise amongst
the specimens ally gno!s, clay slates, or
mica schists. ’

I’regrot that Dr. Evans’ hurried visit
did not admit of Mr. Crawford’s givii,~g
more information respectiug the quartz
veins of the Province. 1 observe spool-
morns of forruginous quartz, milky quartz,
and much ohalcsdonic 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 ; for hand speci-
mens may be obtained abundantly where
the veins are thin, and, comparatively,
low and unimportant.

Cue very interesting specimen st basalt,
with glassy crystals of felspar, a fragment
o[ a boul,.ler from the bed of the Hutt,
would indicate that igneous as well as
plutonie rocks may be looked for in that
part of the basin.

A fragment of a purple slate rock,
marked " Hawtroy,Johnson~illo" appears
to me to be important in connexion with
the specimen of quartz No. 11, from the
same locality.

All the rocks, including the quartz and
excepting the granites and conglomerates
contain more or less iron p)rites, and the
specimens taken from Barraud’s well,
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Which c,ntain alumite, resemble very
much the mudstones of the Heathcoto
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 McCoy. tie
at once pronounced it as of mezozoio
ago, and similar to the coal formation of -
Merino in Victoria.

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

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

1. Recent accumulations.
2, Tertiaries, age unknown.
3. Carbotfiferous rocks of the oolitic

ago.
4. Mudstones, probably Silurian.
5. Granites and other plutonio rocks.

As the discovery of gold in remunerative
quantities would no doubt have a most
beneficial influelmo on the ftlturo pros.
poets 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 those; but- it must not be forgotten
t~at elsewhere gold occurs in drifts and
in Post plioe~no accumulations in quite
sufficient quantities to pay for workit,g,
in the midst of primary rocks in which
there are but very thin and apparently

¯ unimportant veins of quartz, the explo-
, ration of ~hich would never reward the

enterprizo of the quartz miner.
If the suite of specimens forwarded by

Mr, Crawford fairly ropr’esent the" rock
formations of the Province it may safely
be asserted that the search for gold may
be prosecuted with every pr0s.peet of
success. I have not yet had t~me 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 r0ck
and clay takon 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 quartz.
penetrating the mud stones, or whether
there is a thin surface stratum overlying
the older rocks whic’h is auriferous~ is
well worth investigating, and I would
recommend that the locality should be:
carefully examined. What is the pro-
vailing rook in this neighbourhood ? and
has it boon ascertained whether or not



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

Wherever we meet with silurian (or
older) rocks intersected by veins of
quartz, we may 10ok with confidence for
~he discovery of metaliferous and mineral
veins o! more or less importance. It
appears that we have all the conditions
in the Province of Wellington. If I were
to submit many of the rocks collected by
Mr. Crawford to any gold miner in Vic-
toria, he would recognise them at once as
precisely similar to those occurring on
some of the Victorian gold fields: and
while a few specimens of the milky and
ferruginious quartz are quite like our
own, the chalcedonic quartz exactlyresem-
hies Ihat found in the Northern gold
fields of New South Wales. 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-
ploration of the country.

Looking to the physical geography of
the North Island of Now Zealafid, one
observes a main chain of mountains,
running generally ill a Northerly direc-
tion with Easterly and WeSterly spurs
of considerable extent. The position of
this main chain (broken as the other
lauds may be) has determined the course
of the principal river basins, the ,more
important ofwhich lie on the West side
of the main range, If a geological map
were constructed’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 nrimary age, with
masses of intrusive granite, aiad many of
the spurs of basalts and lavas of different
ages. We should also find areas occupi-
edby carboniferous rocks, and large tracts
covered by tertiaries of greater or lesser
thickness;

Though the information [ have receiv-
ed is not very complete, it would appear
that on the Eastern sea board r~~her
thick tertiaries prevail (probably of the
same age as the Murray tertlaries) and
I" would therefore recommend that the
ri:versfiowing to the Westward should
be first-~xplored. There, I am led to
bOtiovo; tt~b quite-recent aecumula’ti0ns of
drLft,:similai: to these occurring on our
Victorian g01d fields, are prevalent, and
no vary costly examinations would be
required-te 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 quantitiesl There i~ no reason
to believe that gold is ni0re 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 easily
on the Western side. The rivers in
Victor;a on the Eastern side are ail auri-
ferous.

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

Unless careful attenti,,n be directed to
the conditions under which gold occurs,
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 conditionsthere are not the
same as here. In V:,ctoria we find the
silorian 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 pin-
tonic rocks which every where have broken
through the s~dimentary 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
ages of the granites and the sedimentary
rocks. The force which rent asunder
and l,ft wide fissures in the clay slate and
schist formation was perhaps 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 harder plutonic
rocks. It is a local peculiarity, not a con-
dition universally occurring. Elsewhere
gold is found in granite, in gneiss, in
mica schist, in syenitio 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 d~rived 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 granite country therefore(
(more especially if in the neigbbourhood
of schists) should not be neglected, but



explored esrefully and anxiously. The
gold said to have been found in Greaves’
Galley, may have been derived from
auriferous veins penetrati.g sedimentary
rocks, or it mq have beeu derived di-
rectly from veins intersecting the granite.

IfI might venture to ,Jffer a suggestion,
I would say that instead of a hurried
examination of a great extent of country,
it would be more satisfactory to make a
careful examination of a eotnparatively
small area,--say the basin of the flats,
the Otaki, or the Manawatu. I would re-
eommbud that the upper Bud lateral
branches of these rivers (at some dis-
tance from the coast) should be carelully
explored, and rough sketch maps made
showing the various rook fi,rmations,~
rough maps which might hereafter be
amended, revised, and in some parts
wholly altered as disooveries wuuld from
time to time, be made. The recent drifts
filling the valleys of the small tributaries,
should be carefully examined down te the
bed rock, and the whoie depth of each
section washed very earefuly. Ooe or
two careful examinations o~ this khd
would in fact be the very best kind of
" Prospecting." I would suggest 3ass
such examinations as Mr. Stutehbury
made in Ne~v South Wales, and exactly
such maps as~he eottstrueted. ...........

I do not think explo;ations very near
the coast will be productive of useful re-
sults. If we look to the rivers iu Vie.
torts we gather some useful hints for the
gold prospector. Near the e~ast the
sands’ el these rivers are almost iz~-
variably eo poor in gold that they may be
said practically to be non-auriferous.
For many miles the Yam, wee is non-
auriferous, and quite at its sources we
have the Ballaarat Gold Fie~d. The
Co!iban and Campaspo flow into the
Murray through a pastoral country, but
their tributaries, miles away from their
embouchures, are now supporting large
numbers of gold miners. The Loddon
is only auriferous near its sources, and
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the same may be said of the H ,I,ki~ls,
the Wilqmera, the Waribee, a,+,l e~ery
river in the country. A very slight con-
sideration of the facts connected with
the occurrence of gold in drifts and
recent accumulations will show that the
sources of streams, rather thati thestreams
themselves, are most likely to yield the
metal in remunerative quantities.

It is probably true that gold is wi,’ely
disseminated in rocks of the o, ditio age,
but, ace~)rding to our present kuowle~lge"
in such a state of minute subdivision as
to be wholly unavailable to the miver.
The sludge from a puddling machine
contains gold, but the greatest quat~tity is
caught and retained in. the box, And so
we may cousider this operati,,n of nature
by which great masses of rock have been
~orn down and washed as but another
ki,d of puddlin~g, and we must reach the
source of that grand agency before we
fiitd the gold.

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

_.such rocks may quite.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, yet when the gold in
imbedded in large fragments of quartz
it may be found at all depths from the
surface downwards, aud in conducting
explorations iu drifts of this kind all the
debris should be carefully examined.

As there are undoubtedly coal hearing
rocks iu the Province of Wellington no
oppovunity should be lost of shewing
the extent, thickness, dip and general
character of these.

R. BROUGH SMYZ’R.
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