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OTAGO
PROVIN CIAL GOVERNMENT

GAZETTE

-eUBT’IBH|D BY A’ID"£1HO|ITY.

All Public Notifications which appear in this Gazette, with any Official Signature thereunto annsxe d
are to be considered as Official Communications made to those Persons to whom they may relate, and are
to be obeyed assordingly.

By His Honor’s Command,
TH0ZEAS DICK,

Provincial Secretary.

YOL. VI.] THURSDAY, NOVEMBER 5, 1863. [No.~274.

GEOLOGICAL EXPEDITION TO THE WEST COAST

OF OTAGO, NEW ZEALAND.

REPORT BY JAMES HECTOR, ESQUIRE, M.D., PROVINCIAL GEOLOGIST.

NOTB.--Dr. Hector desires it to be stated that although he considers this Report correct, yet, as it was hastily
written, and he had not an opportunity of revising it, some slight inaccuracies may have crept in.

Dunedin, 19th October, 1863.

To the Provincial Secretary of the Province
of Otago.

SI~--I beg to enclose, for the information
of his Honor the Superintendent, a short and
hastily prepared narrative of my explorations
on the West Coast of the Province during the
last four and a half months, from the time of
my leaving Dunedin, on the 20th of May,
until the 23rd September last. I also beg to
enclose a rough chart of the entrance to the
Kaduktt River, which is mentioned in that
narrative, and also a trae2ng of the first sketch

of a map of the North Westdistri~, which I
have in preparation, in order to assist the ex-
planation of the route by which I have
recently crossed from the West Coast to the
Wakatipu Lake. Likewise. copies of the

Meteorological Observations reeorded on the
West Coast up to the 31st August.

In the month of April last~ I made a rapid
excursion irom the west shore of that lake

THO1KAS DICK,

Pro~m~ial Secretary.

along with Mr. Yon Tunzelmann, nearly to
the head of the west branch of the Greenstone
River, following the track of Messrs. M’Kellar
.and Gun, two enterprising runho|ders, who
explored that country, and were undoubtedly
the first to obtain a view of the western slope
Of this Province, although it was quite im-
possible for them to have seen the eea from
the point to which they reached.

Want of time and the occurrence of bad
weather prevented my then going as far as I
wished, yet the examination of the structure

of the country left no doubt on my mind that
the Soutl~ern~Alps were traversed in this
longitude by a depressed valley, similar in

all probability to that recently described by
Dr. Haast as leading from the head of the

Wanaka Lake, and through which I might
certainly expect to find an easy route between
th~~ East and West slope~ of the Island.

This impression ~I c0tnmunieated verbally
at the time to his Honor the Superintendent
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and to several of my colleagues in- the Go-
vernment service, my only doubt being as to
the exact place, at which such a route
would terminate on the coast. A state-
ment, which I had heard, that Messrs,
M’Kellar and Gun had seeu the waters
of Milford Sound, inclined~Iae, though it

was rather against my own theoretical views,
to expect it to lead towards that point; but
my examination of the valley of the Cleddau
River, at the head of Milford Sound, had quite
precluded any hope of a 10w p~ss in that di.
rection. However, the view I had from Skip-
per’s Range, above the east shore Of Kakapo¢
Lake, enabled me at once to recoguise the
proper line of route as lying up the valley of
the Kakapo River ;~ and iurther, from the
l~Iaories we met on the Coast, I learnt that, by
travelling in that direction, several parties of
natives had in former days migrated to the
settlements on the southern part of the
island, i therefore at once made arrange-
ments for crossing the mountains and proceed-
ing to Dunedin for the purpose of communicat-
ing with Government, according to my pro-
mist/, before the expiry of five mouths from
the time the Expedition started. Accordingly,
ou t!ae 23rd September, I le’ft the yacht under
the care of the skipper, at its anchorage at
Wart Point, with instructions to return to
Gravel Cove, and from there tO make an ex-
amination of the Waiuna Valley during my
absence.

I took three men across the mountains with
me, one of whom was Mr tiutehinson, the
owner of the yacht, and whose great desire to
see the West Coast had induced him to ship
as one of the hands.

Mr Hutchinson is well-known as one of the
earliest and most experienced settlers in the
Province, and one who has worked hard to
develope its resources as lessee both of coal
mines and lime stone quarries, and it gives me
pleasure to acknowledge, that I have been
much indebted to his shrewd and practical
remarks respecting the capabilities of the
country.

Having learnt from the Maories that they
had been up the river in a canoe, and that
the cutter’s crew (mentioned iu the narrative),
had also taken a boat up for some distance,
I wished to ascertain how far it was navigable,
and with this view was accompanied for
the first day and a half by the Skipper
and another extra hand in the little dingy that
We built iu Milford Sound. By this arrange-
inent the walking party were relieved of their
swags for a good distance, but as the river is
:full of shallow rapids we did not save Very
’much by it.

The river has a width of from 80 to 100
yards, and winds through a valley which, for
the first six miles, averages one mile in width

* Lake M’Kerrow on the official maps.
Hollyford River.

and trends S.S.E. from the lake. At that dis-
rance from its mouth, it receives a branch 60
yardsin width that forms the outlet of the
Wawaihiwuk Lake* of the Mastics, a place that
they visit periodically to catch eels. Only the
position of this lake is shown in the accom-
panying map, for aS yet [ have not ascertained
its exact shape.

Up to this point, which is is about seven
miles by the windings of the river, there occur
nine rapids, at only one st which, however, it
was necessary to unload the boat, the others
being overcome by dragging it for a short
distance over the stones without removing its
load, The above distance was accomplished
in four hours. The banks oi the river are
elevated twenty to thirty feet, and consist of
stratified beds of clay, sand, and alluvial silt,
the latter having often a depth of twelve feet.
The fiats, which are well timbered, slope gently
back to the base of themountains, where they
are slightly swampy in some places ; but this
is owing, not to the want of sufficient fall for
natural drainage, but to the small streams
being occasionally blocked by the falling of
trees across their channels during floods.

The upper part of the Kakapo River, :and
its tributary the Wawaihiwuk meet from
almost opposite directions, the former drain-
ing the southern and the latter the northern
extremity, of a longitudlnal valley which ex-
tends for about forty miles with a general di-
recti0n from nortli to south, having the
Bryneira Mountains on the’ east and the Dar-
ran Mountains and Skipper’s Range on the
west ; the drainage being effected between the
two latter mountain groups through the
Kakapo Lake. The shallows become more
frequent and formidable above the junction of
the two streams, and the valley is for a short
distance narrowed by a range of low hills
which project from the mountains on the
south as if it were the remains of a barrier
that had at one time closed the present outlet
of the large valley.

These hills, however, cause no obstruction,
the river passing through them with an even
channel, unbroken by falls or rocky ledges,
and having flats or sloping banks on either

side.
At a distance, in a straight line, of ten miles

from the mouth of the river, where we arrived
early on the second day, the channel was
obstructed by the immense boulders of an
ancient moraine, causing a violent rapid about
half-a-mile in length, so that from this point
I sent back the dingy. At this place we

:found a boat’s painter left attached to a tree,
so that the party of the cutter seem also to
have brought their boat thus far.

They appear to have established several
large camps along the river, in each of which
they had remained for some time, but as I

* Lake Alabaster on the official maps.



observed few holes sunk anywhere, they pro-
bably limited their prospecting operations to
the beaches along the stream. The Darran
:Mountains, which encircle the head of Mil-
ford Sound and form the west side of Kakapo
Valley, have a striking appearance from this
point, although from the profundity of the
valley the higher peaks ~re ¢~mpletely shut
out from .view .........

There.is on*ly one place where thereis the
~lightest atxpearance of a gap iu this range,
but even there the saddle cannot be
lower than 3000 feet. The high slopes
above 5500 feet seem to be covered
with perpetual snoW~ with glaciers of small
size descending through steep ravines
low as three thousand feet above the sea level
hut from the extent of bare rock from their
~lower extremity and the position of their
terminal moraines, I am inclined to think
that in some seasons they must descend about
500 feet lower. Indeed, every circumstance
I have observed seems to indicate that there
has been an unusually small snow fall on the
mountains during the past winter.

Above the boulder rapid j u st mentioned, the
fall of the stream is again comparatively
slight for ten or twelve miles, at which place
the valley is crossed by a second moraine, but
in this part of its course, beside~ the frequent
occurrence of shallows, its channel is much ob-
structed by drift wood, which is frequently
.piled to a height of ten feet by floods.

¯ In some parts of the valley the flat land,
which is of good quality and above the highest
floods, is nearly two miles in width, and as the
soil_appears principally to be a deposit from a
Lake that once extended from side to side,
and probably occupied the whole of this valley
and its ramifications, it will have a more uni-
form character than is umal in valleys so
closely hemmed bymountains. The forest
which covers the flats is very open and free
’from underwood, and contains some fine tim-
ber trees, black birch, iron wood, remu
and white pine being the most prevalent.
Above the second boulder rapid, the rounded
shingle which lower down is confined to the
bed of the principal stream and its tributaries,
fills the valley from side to side, so that the
useful land may be considered to terminate at
’that point, or about 18 miles from the south
extremity of the Kakapo Lake.

It is extremely difficult to form any esti-
mate of the extent of available land in the
valley, but I do not think it can exceed
10,000 acres. Its quality is honorer excel-
lent, the s0il being generally a light friable
loam containing a proportion of vegetable
matter. In travelling up the valley we crossed
the stream repeatedly, taking advantage of
the shingle beaches, over which we eoutd
progress more rapidly than through the
woo(ts ; but if this were impracticable from the
flooded state of the river, the best road would .
be fotiad along its west or left bank.

After losing four days by continued rain,
which I was surprised to find ouly caused a
rise of a few feet in the river, we reached a
stream which descends from the saddle at
the ~ource of the Greenstone River on the
morning of the 1st October, being then a dis-
tance of 25 miles from the Kakapo Lake,
~lthough by the route we had come, following
all the bends of the river, we ’must have tra-
velled 40 miles, as it occupied us eighteen
hours exclusive of all delays.

I had furnished myself with an accurate
mercurial barometer, and also with a small
aneroid, and as I have assistants at present
taking regular observations on both the east
and west shores of the Province, I expected
that the accurate section of the Island which
I should thus be able to obtdm, would
prove one of the most interesting
results of my journey from sea to sea.
I was therefore much disappointed when
notwithstanding the greatest care, both in-
struments became useless early in the journey,
sO that I am unable for the present to give
more than an estimate of the elevations passed
over. Another, and I trust a more successful
attempt will be made, as I return with fresh
instruments. In the meantime, I may state
that the rise of the valley to this point I esti-
mate at 400 feet, and thus far there would be
no heavy gradients to be overcome in the con-
structiou of a road. After ibllowing up the
Pass Creek for a short distance, and with an
easy climb of two hours, we reached the top
of a bald hill on the west side of the Green-
stone Valley, being, I have no doubL the same
from which Messrs M’Kellar and Gun ob-

~ rained their prospect of the western slope,
when in search of new pastoral country.

Vtre encamped near the top of the hill,
which isover 3,000 feet above the sea level,
and at least 1,400 feet above the highest point
of the Greenstone Valley, or in other words,
just so much higher than it was necessary for
us to rise in or.tier to strike the waters that
flow to the East.

’rhe bed of the stream which descends to
the westward from the saddle is very preci-
pitous, but on both sides of it there are spurs
which lead easily down to the Kakapo
Valley.

Two Lakes occupy the bottom o~ the valley
Where the water turns, separated by a mossy
flat, the water from the northwest, which is
half a mile in extent, forming thePass Creek;
while thab of the South Lake~ which is two
miles long and half a-mile wide, forms the
Greenstoae River that flows to the Wakatipu
Lake.

From the top of the bill l: obtained aview of
a second and even deeper valley, which I
suspect leads through to the Mavora Lakest
and is theroute which has been frequently
traversed by the Maories, between the Waka-
tipu, Kudaku~ andRiverton.
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The ease of this route may be judged of
from the fact, that a woman, I was told, per-
tormed this journey alone. As far as I have
been able to learn, however, it was not by this
Pass, but by the one which leads from the
true Awarna to the head of the Wanaka Lake,
that the Maories of the North Island used in
former times tO make their incursions on the
natives that lived by the Clutha an~ Mata~ra
Rivers.

In that valley there are also two lakes, but
from my elevated point of view, I could not
discover whether the watershed is to the north
or the south of them. 6"

Both these valleys, with the lakes tha~ lie
in them, were described by Messrs. MeKellar
and Gun, and from their sketch, were ]aid down
in a map of the Province published by the
Chief Surveyor Mr. Thomson, morse than
two years since, and long prior to the discovery
of any gold fields but those of the Lindis and
Tuapeka.

The Kakapo River, a~ove the point where
we left, or rather from above’where it
is joined by the stream from the .west-
ward of the two low valleys, appea~s to
become a me~e mountain t~rrent taking

t
its rise from several heads that descend
from the Da~ran Mountains, and are sepa-
rated by lofty "cols" or snow passes from
the hea~ of the various tributaries~ of the
Cleddau River that flows into Milford Sound.
Some of the peaks along this range are very
prominent, the principal one being Moun~
Christina, of McKerrow’s map, a high conical

.mountain, very distinctly seen from theses,
"oi~ Milford Sound, To the so d~th-east, and
rising probably, from the hea~~ of the Te ~
Anau Lakei are three ¢tell marked peaks that ’~"
Ī believe can be also observed from one posi-
tion in Milford Sound when looking~ the
valley of the Arthur River.

After two hours’ walk along the ridge next.
~moruiug in a south-east direCtion, we de-
scended into the Greenstone ~Valley and.
reached my furthest camp of last April, and
by nightfall got several miles below the point
where we, on that occasion, left our horses.

The descent of the valley of the west, or
McKellar’s branch of the Greenstone River, is
very gentle and uniform, and the. total fall
from the MeKellar Lake at the su~nmit level
to the Wakatipu Lake, a distance of about 22
miles, cannot exceed 400 feet.

As the lower part of the’~reenstonc River,
for a fc~v miles above where it receives the
eastern or C~tplcs branch, is obstructed by
bush, I again followed McKellar and Gun’s
track by the Mariroa River, and next day

reacbed the out hut of Mr. Von Tnnzeln~n,
situated on the Riverton track,10 miles so~th-
west of the Wakatipu Lake. The total dis-
tance from the Kakapo Lake to the Wakatipu
Lake by the route . I followed is 90 miles.

But if we had followed straight up the Ka-
kapo Valley, and followed down the Green-
stone River to where it enters the Lake~ which
would be the proper line tocut a track, the
distance would be less than 50 miles.

The time actually employed in travelllng
was as follows :-

Hours.
With the dingy ........................ 8
Thence to the height of laud ......... 22
Thence to Wakatipn Lake~ to Mr.

Von Tunzelmann’s .............. 16

Total ........................... 46

Next day, being the 4th 0ctober, !I reached
Queenstown, and from there sent !back two
men to clear the track I had "blazed" to the
Kakapo Lake, and then return to the height
of land and there await my arrival from Dun-
edin. Accompanied by Mr HutchinsOn, whose
business engagements prevents his remaining
longer absent from town, I then proceeded by
the ordinary route to the Dunstan, aud thence
by coach to this place, and had the pleasure
of reporting my arrival to his Honor on the
7th instant.

In the fbrego{ng description of the route I
have followed in crossing the mountains, and
of the country at its western extremity, as
given in the enclosed narrative, I have limited

~myself to the statement of what ]~ observed
’and recorded on the spot, and h~ve inten-
tionally avoided expressing an opihion as to
whether the present requirements of the Pro-
vince are such as td make the remit of this
part of my explorations of immediat~ practical
value. However, I may state that when such
requirements do exist, there will be no diffi-
culty in constructing a road at ~ moderate
expense between the Wakatipu a~d Kakapo
Lakes that will pass over a summit l~vel of the
mountains that does not involve a ri~e of more
than 400 feet above the Wakat!pu Lake,
which, being elevated 1000 feet above the sea,
consequently makes the western descent equal
to 1400 feet, 400 of which may be aeeon~
plished with an imperceptible gradient.

Since my arrival, information has been given
me by the Chief Surveyor, Mr i Thomson,
respecting the Kakapo Lake, Which had
been furnished to him by a Captainl~lahaster,
and from which I immediately recognised that
his was the party that the Maori~ informed
us had visited the Lake with a cutter,
and which I believe" was the first vessel
of any kind that ever entered the Kaduku
river. The ’short verbal account he gave of

the country is in every resvect clear and
t~ustworthy. Above the point where we
left the dingy on the Kakapo River, we ob-
served no tracks of any One, Until within a
few miles of the Pass Creek, when we saw a
camping place about six months old beside a
prospect hole ; and a little further on we saw
the fresh tracks of two men and ~, ~mall dog,



who ~eem to have come down the river for a"
short distance and turned back again, about
three days previous to our pas~ing. We
stumbled on the same tracks repeatedly as far
as the height of land, but there lost them, as
the men appear to have kept up on the range
to the West, without descending to the Green-
stone Valley.

The Secretary of the Gold Fields has also
placed in my hands a sketch map of the
same country, which in all the main features
is very correct, by a miner named Caples, who
states that he reached the sea at Martin’s Bay
in March last. From the statement which
accompanies this sketch, Mr. Caples appears
to have kept on the mountain ridges, and to
have followed routes that were unnecessarily
difficult, and never to have entertained the
idea that an easily practicable one existed;
he however displayed extraordinary energy
and perseverance to accomplish what he did,
andltake the liberty of referring to these
circumstances, as I think that every credit is
due to him, for being the first to give any
account of this previously unknown district.
By comparing his sketch I recognise his
McKerrow Lake as being the Kakapo Lake,
and his Hollyford River and Pike’s Creek as
corresponding respectively to the Kakapo
River and the Wawaihiwuk Creek, mentioned
in the foregoing narrative.

Until I finally return with the schooner,
and have had leisure to examine the collec-
tions, I shall refrain from giving any parti-
cular account of the Geology of the Western
distriet~ hut I may mention that the indica-
tions are much more favorable for the occur-
rence of valua~!e mineral lodes, than in any of
the country more to the Eastward ; and it is
not improbable that a belt of mineral ground
similar to that which occurs in the Province
ef Nelson, may also be found at Various points
along the Coast. Although the gold-bearing
rocks are to be met with at various points, I
do not expect that any extensive auriierous
deposits will be worked in the district I have
examined, as the physical structure of the
country is widely different from that of
auy gold-produeing country I am acquainted
with. The district, however, which holds out
most promise, will be in the neighborhood of
the Waiuna Valley, and perhaps for some
distance north and south of it, among the
lower ranges which lie between the sea coastand the lofty mQu_nta~S.~

¯
During the whole time of the EXpedition,

meteorological observations have been regu-
larly made, and are still being continued at
six-hourly intervah by my assistant, Mr Wil-
liams, so that there will exist abundant mate-
rials for malting a comparison of the climate
of the ]~ast and West Coast for the period
during which we have been out.

So far as they have gone, the following
abstract of these observations tends to show.

that, withnearly the same atmospherid vre$-
sure as on the East Coast, the mean tempera-
ture on the West is considerably higher and
without such an excess of moisture in the air
as might reasonably have been expected :-
May to September. 1863. Duned~a.West C)ast.

Mean atmespheric pres-
sure ¯. ¯ . . ̄:Mean temperature .~f 29.889 29.879 inches

,

air .... .. 4"4.1 .. 493 Fah.
Mean amount of mois-

ture-i Sat. ~--- 100 ... 68 2 .. 73.7
~Ieaa elastic force of

vapour ...... 932 ,. .288 inches
A large collection has been formed of rock

and mineral specimens, birds and marine
animals, and of the various kinds and qualities
of the timber found on the coast.

The season was unfavorable for making ,
botanical collections; but I now take back
with me Mr Buchanan, the botanical collector
for the survey, and during the next few
spring months, I. have no doubt a most valuable
and exhaustive gathering will be made.

I have the honor to be,
Sir,

Your obedient servant,
JAM~s HEcTos,

Provincial Geologist.

NARRATIVE REFERRF-,D TO.

On the 20th March last, ]E represented to
his Honor the Superintendent, that I was
desirous of extendifig the Geological Survey

of this Province, which is in progress into the
West Coast district during the following
winter, and suggested that a small sailing ves-
sel should be placed at my disposal for that
purpose. My proposal was willingly acceded
to, and the necessary arrangements Were
placed under the care of the Harbor Master
Captain Thomson, and with his approval a
schooner-rigged yacht called the Matilda
Hayes of 20 tons register was selected for the
service. This ~mall craft was chosen iu pre-
ference to a vessel of larger size, as it would
be more manageable in the intricate Sounds on
the Wevt Coast, and in case of necessity
could be easily towed, or even pulled with
sweeps.

The date fixed for the starting of the expe-
dition was the 7th of May, by which time the
yacht was thoroughly refitted at Port Chal-
mere, and her limited accommodation turned to
such good account, that shewas able to carry
without crowding--nine persons with provi-
sions for five or six months.

A light whale boat was also built for the
service at Port Chalmers, twenty-ona
feet in length, so that it could be taken
on the deck Of the schooner. In order
to render this boat more secure, it was fitted
up with airtight metallic casings, and a cork
stuffed fender around the gunwale, in the
same manner as a life-heat.

Various causes delayed the completion of

the outfit until Saturday, the 16th day of ~ay



44O

when the skipper, Mr. John Falconer,
brought the yacht up to Dunedin with her
crew and stores aboard, and ou the Monday
following the various instruments were l-laced
in her, and in the afternoon of that day she
was visited by His Honor the Superintendent
and other gentlemen interested in the success
of the Expedition, and immediately afterwards
left her moorings, but could not drop down
the harbor until the morning tide.

May 19th.
Further delays prevented us from starting

until this day at noon, when unfortunately we
got the flood tide against us, .with only a light .
southerly breeze in our favor, so that it was
5 p.m. when we reached the Iteads, where we
anchored just within the bar. Captain
Thomson piloted us down thus far, in order
to assure himself that everything was in pro-
per working order, and we were also accom-
panied so far by Mr. Mansford, the Resident
Magistrate’of the Port. We bad a pleasant
though tedious sail, and when our visitors left
~s, we fired a parting gun, and exchanged
three hearty cheers for the success of the Ex-
pedition. The voyage round to the Bluff had
few incidents worthy of record. On the
evening of the 20th May, we sailed from
Otago Heads with a fair breeze from the N.E.,
but it died away ,luring the night, and till the
evening of the 24th we drifted slowly along
with only light but favorable puffs of wind~
The weather during this time was delightful, and
there was nothing in the clear warm air, richly
tinted sky, and delicate veil of haze that hung
over the laud, to remind one that it was only
amonth from the shortest day. The long
swell ,~hich at all times rolls up from the
south caused the only drawback to our enjoy-
meat, as it pitched the little vessel most
unmercifully. At night the sea was re.ndered
brightly phosphorescent, principally by swarms
of minute ciliagrade medusa.

A constant current sets up this part of the
coast to the northward, and is stated in the
!~. Z. Pilot at from 1 to 1~ miles per hour.
This may be the case close in shore, but as our
course lay 7 miles from laud, we did not find
it to exceed ~ mile per hour.

When anchored in the channel wifhin the
bar at the Heads, the current was found to run
at the rate oi 2¼ knots per hour alternately
with the ebb and flood tides, and the tempera-
ture of the ebbing waters to be 1 deg. Fah.
lower than that of the flood, this difference
being constant both with day and night tides,
the ebb being 50 deg. and the flood 51 des.
When 6 or 7 miles from land the temperature
~vM, however, constantly 51 deg.

On the evening of the 23rd we were off the
~olyneux Bay, and during the night we
showed lights jnst in time to escape being run
down by the s s. City of Hobart.
¯ During the 24th there were signs of stormy
weather brewing in the south, so that we

hugged close to the laud betweenthe Kugget~
and Tautawku Bay, ready to take shelter in any
of the snug little anchorages that occur along
this coast, in the event of the wind drawing
through Foveaux Straits from the westward.

The c~ast here is pieturesque~ being precipi-
tous with numerous indentations. The cliffs,
which rise to an average heizht o~ 270 feet,
are composed of stratified rock (greenstones,
porphyritic conglomerates, and felspathic
sandstones, most probably, judging from pre-
vious observations in the interior)dipping to
the N.E., with from I2 o to 20 v inclination
to the horizon. At Long Point, however,
these strata form a lofty scarp, which is con-
tinued westward into the interior and forms
the northern boundary of a valley, which is
apparmatly of some extent. And, south-west

of this, the coast has a less bold character and
presents a greater extent of available land
contiguous with the shore.

This district much resembles Moeraki, ex-
cepting that the woods,’ which from the sea
look extremely dense and scrubby, everywhere
come close down to the beach. Nevertheless,
this must ultimately become a valuable por-~
tion of the Province, as it is well suited for
small settlements situated by the little harbors,
which are numerous along the coast, and .
round which there are generally good sized
patcJ~es of flat alluvial land.

When off Long Point in the afternoon, and
just as we were lo,iug sight Of the Nuggets
those curious pinnacles of rock became thrown
up above the horizon to a considerable altitude
by refraction. There was a dull haze over the
sea at this time, and the amount of moisture
in the air was its ust~al fine weather average
of sixty per cent, so that the refracting medium
was probably a local belt of moister air caused
by the mixing of the air currents from either
side of Stewart’s Island. This remarkable
mirage, it i~ remarked in the N.Z. Pilot, usually
affects the outline of the islands at the eastern
extremity of Foveaux Straits before the
setting in of an easterly wind, and it proved
to be a sure precursor in this instance, for at
midnight a fresh breeze sprung up from that
quarter. This was so favorable an opportu-
nity for getting well through the Straits that
I abandoned the intention I had of examining
Waikawa Harbour and sailed on lot Riverton,
but when opposite the Bluff, the wind began
to change to the S.W, so that we had to run
into that harbour, where we anchored at 1 p.m.
on the 25th.

As the schooner might perhaps have been
delayed here for some days, I at once landed
in order to proceed to Rivertou without delay
by way of Invereargill, that I might lose no
time in engaging the services of a native crew
to accompany the Expedition in one of their
large sealing yawls of about five tons burthen.
Without entering the inner ba,ia of the

Bluff Harbour, rWe had dropt attchar just



44I

within the Pilot Station at Starling Point,
where there is the best shelter trom westerly
winds. From this point it is nearly a mile’s
pull to the site of the township where there
are a couple of Inns, a Court House, and a few
Stores.

Putting up for the night at the Eagle Hotel,
I met there with Mr Lyel, who had just re-
turned from a fortnight’s residence on Dog+
Island, a rocky islet lying about four miles
from the entrance to the harbor, upon which
the Government intend to place a lighthouse
to assist the navigation of Foveaux Straits.
He had been examining the rock of which it is
composed, with a view t’o using it in the con-
struction of the lower part of the tower.
From the specimens he showed me, it is a
compact greenstone, consisting of an intimate
and rarely granular mixture of felspar and
hornblende, occasionally with masses of
amorphous quartz dispersed thrt, ugh it. The
proneness to disintegrate under the action of
the weather, and its irregular cleavage, gene-
rally render this¯ rock an inferior building
material.

26th May.
After au early breakfast on mutton bird,

a disagreeable Maori delicacy which I tasted
for the first tioae, I ascended the Bluff Hill,
along with several other gentlemen. The
rise is over a succession of steps, each of
which marks a change in the mineral
constitution of the rock. The first step,
ou a level with ’ the Court House,
is composed of highly siliceous felstones of a
dark grey color, horny lustre, and splintery
fracture forming thick vertical laminm that
trend W. 36 o.N. The second step which is
covered with flax and low scrub consists of
dark greenish grey syenitic gneiss distinctly
tabular, the greater cleavage planes being
nearly vertical, and having also the above
strike or trend. This rock is traversed by
~eins of crystal’line hornblende rock, and also

by iniected veins of fine grained granite. The
third step consists of iblspathic gneiss, i.e., con-
taining an excess of felspar of a pale flesh color.
The fourth is hornblendie like the second. At
the summit the rock is more granitic than
elsewhere, and contains a little mica as well
as hornblende dispersed through it. It is,
however, obscurely laminated in the same
direction as the previously mentioned rocks,
and must, therefore, be considered as a true
gneiss. The height of the Bluff l-Ell, as given
in the Admiralty Chart, is 860 feet, and as it
commands a splendid view both of the Straits
and the in~erior, it is admirably adapted for
the signal station which has been placed there.
It would form a most desirable Meteorological
Station, as the register could be kept by the
signal man, and the results could not fail to be
of great interest and utility. The wood which
clothes the seaward face of the hill is princi-
p~ manuka when high up, bat there is
mixed bath..~wards the water’s edge. The

low scrub which clothes the open portions is
principally a small eurybia, a dwarf mamtka
or tea tree, that is in full flower, also a low
gaulthria, and shrub specimens of the same,
both covered with berries, aud Mow dracophyl-
lure or shrub heath. The general appearance
of the vegetation with the huge bunches of
Maori grass, reminded me of the faces pre-
sented at an altitude of 2,000 feet, in the
mountains to the north. ~otwithstaudi~
the season, the sau~l flies are very troublesome,
especially at the top of the hill.

At 11, I started with Cobb’s coach for In-
vercargill. The road follows the beach round
the head of the bay, sometimes passing
through the sea, and is therefore only pas-
sable when the tide is nearly half way out. +~_
new roa~l is in an advanced state, however,
but as it is cut through heavy bush, and not
yet metalled, it is too soft for present use: The
strata exposed along the shore are vertical
greeustone dates and felstones. At the head
of the bay, where the road crosses over a low
divide to reach the Mokomoko~ the rock is in-
durated clay stone. To this point, it
is proposed to make a railway as the first part
of a line to the Bluff, the immediate purpose
being to carry road metal up to Invereargill,
this being the nearest place to the town where
hard rock crops out.

From the Mokomoko, the road follows
along the estuary of the Oreti or New River,
which has only a narrow channel at low water
where extensive mud-fiats are exposed along
its banks. The beach is very hard and firm, ex-
cepting where streamlets cross it, and at these
the horses have always heavy work. This road
is very dangerous for a driver not well ac-
quainted with it, as after dark, or in foggy
weather, and especially if the tide is up, it
becomes very difilcult to keep ia the right
direction.

I was informed that, on the arrival of the
last English Mail, in April last, it was des-
patched immediately, though after dark, from
the Bluff to Invercargill, but the driver, miss-
ing his way when traversing these flats, mired
his horses and had to unload on a spot far
from the bank of the river. When the tide
rose, it scattered the boxes over the mud flats
and they were only picked up after great
searching, and some of course quite saturated.
The terraces along the New River estuary,
and I suppose all the low plains to the east-
ward, are composed of fine quartz gravel and
sand. This plain is marked by ridges, which
doubtless indicate the successive channels
which were formed by the Mataura and Oreti
rivers at the time they poured their waters
into an extension of the present bay prior to
the last elevation of the la~d.

The lowest land is everywhere very peaty
on the surface, as shewn by the deep porter
eolour of the water in the drains. The roads
are very bad at present, being only gravelled



over, a mudfoundation, and no~ mac~damised.
The drive frown the Bluffto [avercargill occu-
pied :4~7 hours, the distance being a little over
20 miles. Horses are changed at the Moko:
moko.

At this time the s’~reets of Southland capital
quite rival the state of those in Danedln in its
muddiest days of last winter. Previously they
were remarkable for their dryness and firm-
ness under tbot, but they were mere gravel
walks quite unable to carry the increase of
traffic which has been suddenly thrown upon
them since the discovery of the Wakatip Lake
diggings. Being built on a high terrace on a
clearing still surrounded by heavy bush, and
fromhaving wide rectangular streets, it re-
minded me greatly of some of the young
thriving towns of the Western States of
America.

While I remained at Invercargill for the two
following days, I had much interesting con-
versation with the Superintendent, Dr Men-
zies, and with Mr Heale the Chief SfJrveyor,
respecting the many important public works
in prospect, such as tramways to the North,
the railway to the Bluff, telegraphs, water
and harbor works. Opinion seems much di-
vided as to whether the Bluff or the New
River will be most easily converted into a
good seaport for large vessels.

It appears that the Bluff has many serious
defects which it will be difficult to remedy,
otherwise I could hardly conceive how a bar
river port could ever compete with it.

27th May.~Beingvery kindlysupplied with
one of the horses from the Survey Depart-
meat, I started at 1 p.m. for Riverton, hav-
ing completed my business in Invercargill.
After a few miles the road strikes through the
bush, and is only a narrow "corduroy:’ track
in bad repair, forming the very worst bit of
maderoad I ever took a horse along. There
is, however, 8gbod road to Riverton, but it
involves a circuitous rotite by Wallace Town
Aiter about four miles, the track emerges on
a swampy plain that extends to the Oreti
River--successive concentric reaches of very
dense thicket bounding it to the Eastward,
All this plain may one day be easily drained,
and will form Very valuable land, equalling
that of [nch Clutha.

The Oreti, which is crossed by an incredibly
slowly-moving punt, worked with a chain, is
a deep sluggish stream in this part of its
course, resembling a canal in appearance, and
might doubtless be used as .one. After pass-
ing for a couple of miles over broken sandy
hills, the track leads out on a splendid hard
beach that extends for ten miles, and ends
only at the mouth of Jacob’s River.

This beach, which is composed ofquartzose
and felspathic sand, has a very gentle slope,.
so that a heavy surf rolls in with the slightest
swell,
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The remains or three wrecks are on the
shore here ; but as one ofthem--a large brig,
which has been driven ashore in a very ex-
posed position--has.been able to withstand the
surf for two years, this would seem to indicate
that it has not much power to break her up.
On arriving at Riverton, I found the Yacht
just entering the harbor, having crossed the
bar in the forenoon.

She lay in the Bluff Harbor, where I left
her on the 25th, until the morning of the
27th, during which time there were fresh
"Westerly winds. On that morning she left at

7 a.m., with a light breeze from the N.E,, and
reached this place in ten hours.

The pilot came on board at once, and re-
mained in charge of her during the night.
When she crossed the bar this morning, in 8
feet water, it was quite quiet, the wind being
light from the northward.

I lost no time iu delivering my credentials
to Messrs Surman and Crerar, to whom
Captain Thomson had previously written re-
specting the engaging of a 1Vlaori crew. I
found that nothing ha~l been done, as all the
Natives were away mutton-birding on the
]Islands iu the Straits. The mutton-bird
(Tee-te) is a species of puffin that builds 
holes in sandbanks on sea-girt inlands. They
are very fat and rich, and greatly prized as
food by the Maoris, who preserve them in
great numbers by salting and smoking tbem,
,trading any surplus they obtain, beyond what
is necessary for their own consumption, to the
Natives further to the northwards, in which
case they are packed in bags made of kelp.
The mutton-bird harvest is therefore of great
importance to them, and the first party of
Natives here only just returned fromit, re.
porting that they had this year been very an,
successful, and that the remainder of those
belonging to this Kaiyk would arrive in a few
days. As this deficient harvest of mutton-
birds would render them anxious to proceed to
the West Coast for the sake of getting seals, I
anticipated no difficulty i~ ~etting a crew.

As nothing further could be done for some
days, I was able to avail myself of the offer
of Mr Francis, of the Te Anau Lake, to ac-
company me on a visit to the limestone caves
on the Waia,:l River, and having left direc-
tions with the skipper regarding the work to
he done during my absence, I started with
that gentleman in the afternoon of the 28th
May. We followed the north road, which is
in process of construction to the Wakatip
Lake, and which joins that from Iuvercargill
at the elbow of New River. As it rained
heavily, the road was soft, but there did not
appear to be much traffic upon it at present
After passing over twelve miles of fine rolling
~ountry, dotted with clumps of bush, and
having the extensive forests of the Longwood
Range at a short distance to the west, we
reached Dr. Hodgkinsou’s shortly alter dark,
and remained his guest for the night.
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The soil in this district is of a good quality,
being formed by the decomposition of basalt
and limestone, both of which rocks crop out
along the base of the Longwood Range.

The limestone is the same impure sandy de-
posit whichforms the upper memberofthe older
tertiary series in the Oamaru district, to
which this country bears a strong resem-
blance, except ingthat it is both better wounded
and enj6ys a moister climate.

The basalt which overlies the tertiary lime-
stone is of a light bluish grey color, and con-
tains zeolite crystals, and cavities filled with
earthy chlorite. ¯

On the 29th we continued to skirt the
Longwood Range for nine miles, crossing low
irregular spurs, that are terraced towards the
valley of the Aparima (Jacob’s RiVer), and
which appear to consist of dark sandy clays,
capped by a stratum of limestone. These
strata have often a considerable dip, which
varies irregularly in its direction, probably
redulting from disturbances during the protru-
sion of the basalts of the Longwood Range.

We crossed that range of hills by a low
~ddle, called Raymond’s Gap--the highest
point passed over being about 270 feet above
the level of the sea. The country continues
everywhere well adapted for settlement, as the
soil is rich, and the hills are clothed with
abundance of good timber. We had left the
North Road at the Orantau River, a few miles
after starting, and since then had followed
a very good bridle track, which, however,
it would be au expensive work to convert
into a dray road, as there are a great many
creeks to be bridged.

Soon after, striking a stream that flows to
the Waiau River, we reached Mr. Austin’s
station: After dinner, that gentleman kindly
volunteered to guide us to the Waian River,
as there were many bad creeks in the way,
the crossing places of which were difficult to
find. In the deeply cut channels which tra-
verse this district, the flats are seen to be com.
posed of brown ferrugenous clay shale, like
{hat at Moerak~, covered by a reddish friable
loam. After crossing a range of low, smoothly
rounded hills, we reached the valley of the
Orawea River, which is remarkable for its
fine pasturage. At a few miles distance from
the north the limestone strata were observed
to form 8 range of hills, scarped towards the
Takitimo M~untains, and the strata dipping
at a high angle towards the S.W. ]~etween
these hills and the higher mountains, I am
informed that brown coalhas been discovered,
so that it is very probable that we here have
the same succession of formations as occur
from the Kakanui ]VIountalns, N.W., towards
th~ coast of Moeraki. The Limestone Range
trends round to the west, so that after rising
from the river in that direction, we traversed
it in thedirection of the strike of the strata in

following down the limestone gorge to the
Waiau River, where we arrived at sunni.
The limestone here dips to N. 25o W.
at 20°.

The Waiau is a fine clear mountain stream,
bounded by extensive terraced plains of shin-
gle, the records of Lake action at successive
levels durin~ the slow erosion by the river
by the run of limestone, which at one time
crossed the valley, and which ncw forms a
picturesque cliff on each side, Turning to
the right for a couple of miles, across a level
grassy terrace, on which there remain several
clumps of bush, we reached Mr. Cuthbertson’s
station, where we were hospitably received.

The next day was stormy~ with rain, and
occasionally showers of snow, so that we
could not make our proposed examination of
the caves. In the afternoon, a short lull en-
abled me to examine the terraces that skirt
the river~ and by a rough measurement and
levelling I found, ~s I conjectured would
prove to be the case, that they were formed by
the river erosion of a pre-existing deposit, the
surface of which had a more regular an~
gentle slope.

Early on the morning of the 31st, we
crossed the Waian River to Mr. Atkins’ sta-
tion, which is,’ therefore, in the Province of
Otage, as this river forms the western limit of
Southland.

The swift current of this river, especially
when flooded, renders it necessary~ to use
great cautiou in crossing; and already,’i a~
told, there has been one fatal accident. There
is nothing, however, to prevent a proper
skow-punt, running on a strong wire ropo,
being placed st this place, if it were necessary.
Its width is about !.~.0 ~ards. In the lime-
stone cliffs I found" Subtly distinct frag-
ments of fossils to enable me to identify theie
strata as being of the same age and relative
position as the upper tertiary limestones of
Oamaru and Caversham, which is probably
deposit analagous to the white crag of the
English tertiaries.

It is an impure sandy deposit, ¢onsist~g
really of fragments and debris Of shells, ce-
mented along with a varying prdportion of
quartzose sand, and ~es containing a
large quantity of argill~eous matter.
rock, in some cases only, sets har(I like
mortar upon being exposed" to the air am a~
surface, or to the percolation of water in lined
of fissure.

This causes it to weather very tmequally;
so-as to form ruinous cliffs and broken preci-
pices, which, when grouped with dark green
foliage, as along the Waiau River, gives rise
to the strikingly picturesque scenery peculiar
to this formation,

In following up the valley of the river, the
limestone was found to be overlai~I by a eetteD
ofmarls, ferruganous sands, and clay, ~ontain-



lug fossils of a decidedly esturine character.
Re-crossing the river~ a party oi six of us,
provided with candles and a rope, explored
the caves opening from the limestone
gorge.

This gorge is about 180 feet deep, and the
eaves, of which there are five or six, open from
the base of the northern slope, and descend
with the dip of the strata.

They are mere fissures, but of very ancient
date, having been in many eases filled from
above by thesame shingle that forms the over-
lying terraces, From one of them we obtain-
ed some fine semi-transparent stalactites,
composed of crystallized carbonate of lime ;
but without a more searching examination I
saw that there was no chance of discovering
any remains of the Moa and its allies; but as
¢hese eaves resemble ih their structure many
of the bone-yielding caverns of Europe, and
in the fact of their having been filled by the
washing in of superficial deposits of late ter-
tiary age, there is every probability that a
proper search would be rewarded by interest-
ing discoveries.

Along the limestone ranges which bound
the shingle plains, immense rifts in the soil,
of unknown depth, are frequently seen by the
shepherds, and in which sheep are often lost.
These fissures are indeed so frequent as to
render it dangerous to ride over the country
after stock, though as yet no accidents have
occurred,

i Starting in the evening, we reached Mr.
Aylmer’s station, on the Wairaki River, by
moonlight. The air was very clear, and sharp
frost set in--this sudden change in the wea-

/ther indicating the upland character of the
climate in consequence of the vicinity of the
mountains, although its actual elevation can
hardly exceed 500 feet above the sea level.
Next morning we ,found it very cold work
riding, as the frost was severe. The track
crosses a succession of terraced hills, keeping
at some distance back from the Waiou River,
which here passes through a narrow ravine.
The structure of the country is everywhere
concealed by heavy deposits of well rounded
shingle, principally the debris ofsyenitic rocks.
The edges of the terraces are very steep, and
the intervening valleyq are occupied by
Swampy morasses that will give trouble in
constructing a road in this direction. This
broken country, which is valuable for pus.
turage, stretches right to,the base of the
Takitimo .M:otmtains, which lie about five
miles to the east of the track.

At noon we reached Mr. Ligar’s station,
which lies in a valley at the base of a high
precipitate searp of conglomerate, called Cab-
bage-tree Hill, which rises over 1000 feet
above the level of the creek. These conglo-
merate strata, which probably belong to the

lower carbonaceous group of rocks, appear to
be highly disturbed~ but ~ did not inspect them
closely.

In the stream I found beds of indurated clay
shale, ~ith iron-sCone; nodules also similarly
disturbed, and I was told that a short distance
below the station the stream flows over blue
slate, with quartz veins, containing iron py-
rites, and in the neighborhood of which gold
in small quantities has been obtained. From
Ligar’s the track rises 700 feet up what is
called the Big Hill, to the level of a high
terrace, indicating that the level oi the plains
surrounding the Takitimo Mountains has
been abodt 1700 feet lower than now, prior
to the denudation of the great valley of the
Waiau, during the gradual rise of the land at
later tertiary times. This terrace at once re-.
called the appearance of the high plains which
lies between the head of Shag Valley and the
Upper Taieri Plains~ and which is a similar
altitude. In this case, however, the shingle
of which the terrace is composed is princi-
pally syenitie gneiss, with fragments of horn-
blendie rock like that which occurs at the
Bluff, whereas in the latter case the superficial
deposits consist of felspatic clays and sub-
angular shingle, derived from the chloretie
and micaceous schists~ which there ~orm the
predominating formation, From this elevated
terrace a full view is Obtained of the Te Auau
basin, which is bounded by the: Greenstone
Mountains to the N., by the Eyre Mountains
and Takitimo on the E., and by the Okaka
Ranges to the W., which latter forms the por-
tion of the Southf,rn Alps which is so cut up
by the souvds of the West Coast.

The Te Anau and Manapora Lakes occupy
only a small portion of this large basin, which
is drained mainly by the Waiou River; but
the Oreti, which passes Invercargill, also
rises within its north-east corner, as it flows
at first in close proximity to the Mariroa
River, the principal tributary of the Waiau
being separated from it only by a few miles o~
level straith.

The whole area ef the basin is oecupied by
terraces, the steps of which descend sucCes-
sively towards the Lakes, but every torrent
and stream have cut deep ravines into the in-
coherent materials composing them. In many
sections, however, which are thus obtained,
the terracing is observed to be merely a super-
ficial form given to stratified deposits of more
ancient date, covered by a thin coating of
shingle. These deposits consist of blue and
chocolate colored clays, with ferrugenous bands
and modulated masses, which lie at Various
angles, and are probably of an early tertiary
age. The floor of the basin is ot a dark
syenitic gneiss, which occasionally appears as
the level of the lake as smooth rounded
bosses.



The re-descent from the high terrace to the
level of the Waiau is as abrupt as the ascent
from L]gar’s. After following that river for
a few miles we again ascended to the higher
plains and skirted the flank of Takitimo
Mountains, upon which there is good pasture,
although of a character that indicates that the
climate is dry and resembles that of the plains
in the interior and northern part of the l~ro-
vince. On the s]0pe of the mountains there
is a good:growth of birch forest, but no other
kind of bush appears to grow in this district-
At Mr. Gillow’s station, where we passed the
night, I was informed that the winter is often
very severe ou these plains, and that night
frosts in the summer months are so common
that the raising of garden crops is precarious.
On the 3rd of June we at first skirted the left
side of the Marlroa P iver, on the opposite side
of which there are high cliffs of stratified clay
capped by a stratum of coarse shingle and
large angular blocks of rock. We then
crossed over a northern spur of the Takitimo:
which i~ partly composed of a tuffaceous con-
glomerate enclosing fragments of basalt and
dark colored slate. These conglomerates are
associated with clay shales, which are finely
terminated, and contain regular layers of clay
iron-stone from two to six inches in thickness,
containing fragments of fossilized vegetable
matter and streaks of coal, but no distinct
fossils were observed. In some places these
strata are traversed by veins of white calcined
spar. At the highest part of the saddle, over
which the track passes, we left our horses and
~scended a spur of Mount Hamilton for 3000
feet, crossing strata of conglomerate and coarse
sandstone, which lie at a high angle, and
passing under the shales just described, but
resting against the blue slates of which the
Takitimo Mountains are principally com-
posed. We have, therefore,, the same suc-
cession of strata occurring as that displayed on
the northern flank of the Kakanui Ranges, so
that the better qualities of brown coal may be
expected to occur in this district towards the
base of the conglomerate formation.

From the peak which we reached we had a
splendid view of the Manlpora and Te Anau
Lakes, with their Io~g sinuous arms penetrating
far into the recesses of the gloomy looking
mountains to the westward. After returning
to our horses we followed down a branch of

the Oreti to the eastward. The change in the
vegetation on this slope is very marked, the
fine nutritious grasses that clothe the terraces
of Te Anau basin giving place to the coarse

-red snow grass, which grows in large bunches,
leaving the soil bare between them, or only
sparsely covered with tufts of the large leaved
celinesia, or cotton grass, being an indication
that the snow water lodges a long time on the
surface during the spring months.

i am familiar with the varied aspects of ~the
vegetation throughout the Province on different

~45"

exposures and different altitudes, but as I
have never seen the change so abruptly
marked as here, where there is only a slight
physical barrier, I am inclined to attribute it
mainly to a change in the nature of the soil
consequent on the presence of a superficial
drift, which covers a great part of the southern
extremity of the Island, but has not extended
into the inlaud basins, the formation of which
was accomplished at a later date. This drift
is well displayed in the sections along the
creeks, which have cut deep channels through
the terrace plains. It is of a dull red colcur,
and consists of stiff clay mixed with large
boulders of the synite and conglomerate rocks,
the clay having been derived from the termi-
nated shales on which it rests. On reaching
the Oreti River, which is bounded on the
east by a formal terrace 170 feet in height, we
learned that some diggers had been washing
for gold on the opposite slope, in a guUy
descendin~ from the Eyre Mountains, but
that they had not obtained any large quantity.
I have not as yet seen any trace of the
foliated and quartziferous schists to the south
and west of the Wakatipu Lake, but it is not
improbable that they may reappear on the
southern flanks of the Eyre Mountains, in
which case gold may be expected to occur.

Proceeding southwards from the Oreti we
crossed the low hills that bound the plains, in
order to reach the valley of the Aparima.
These hills consist of the same conglomerate
sandstones and shales as at Mount Hamilton,
and which still preserve their high dip and
W.N.~V. strike. Against them, to the south,
I believe the limestone strata dip at a low
angle and contain abundance of their charac-
teristic fossils. The structure of the country
to the south is concealed by heavy superf~ial
deposits of clay and gravel, to understand
which would require a mimute examination,
and would no doubt throw great light on the
later tertiary geology of this extremity of the
island.

I returned to Riverton early on the 5th
Jane, and finding that the Maoris had arrived
on the previous day~ with the kind assistance
of Captain Howell, succeeded in engaging a
crew of eight men to accompany my expe-
dition, on the understanding that they were
allowed to go as &r north as Jackson’s Bay,
and there leave two of their number who
wished to return to their native district.
They were also to be allowed to hunt seals
for their own profit at any time when I did
not require their services. I moreover en-
gaged a native seaman named Henry, who was
strongly recommended as being well acquainted
with the West Coast, and from having made
several voyages to California and elsewhere in
whaling vessels, was able to act as one of the
yacht’s crew.

I was detained in Riverton, bargaining with
the Maoris ~ad by ether delays~ until the



llth of June, but no time had reallybeen lost,
as since the morning that the schooner arrived
from the Bluff the wind had remained steadily

from the westward, and therefore adverse to
our further progress through the Straits. The
few days since my return from the side trip to
the Mauipori district were employed in
examining the structure of the Puripurikeeno
Valley and that of Howell’s Point, which is
the first promontory westward from Jacob’s
River. The Puripurikeeno is a branch of the
Aparima, which takes its rise in the Longwood
range of hills, and flows through rich rolling
country, bordered sometimes by grassy downs
and sometimes overhung by dense forests of
birch, remu, miro, and other trees.

This Stream is deep, and seven miles from
its mouth is thirty yards wide; above this
point it became blocked by fallen trees. A
short distance above its confluence with the
Aparima it is confined fur three-quarters of a
mile to a rocky channel eighty yards in width,
through which the tide flows and ebbs with
great violence, as above this strait there is a
large expanse or tidal lake which is mainly
dry at low water. The rock at the Narrows
is a felstone and porphyritic conglomerate, the
former of which, in some places, is decomposed
into a soft yellow clay.stone. The soil derived
from these rocks supports a dense growth of
large sized manuka. The downs which skirt
the river higher up are composed of stiff blue
clay, sometimes a notable quantity of iron.
This clay deposit forms steep overhanging
cliffs 8 to 10 feet in height; just below the
series so characterestic of the boulder clay in
Scotland. This clay abounds in fossil marine
shells, which are, however, badly preserved.
They were principally--

Saxieara.
Pecten.
T̄apes.
Pectuncules.

AlSo, fragments of fossilized leaves and carbo-
naceous matter. It is evidently a very re-
cent tertiary deposit.

These felspathic rocks extend to tIowelrs
Point, where they are well displayed along
the sea coast. The ridge to the westward of
the Aponeno appears to be wholly composed
o~ this rock, and it is probably an outlier that
has survived denudation, of a formation that
occupied great extent of surface in pre-tertiary
times, and in its classification should be
perhaps grouped with the hornblendic gneiss
and granites of the Bluff.

As exposed along the coast, the formation
presents several marked varieties oi rock.
~here is a ~eompaet tabular grcenstone, which
passes into a conglomerate made up of angular
fragments of brown or greenish porphyry,
cemented by a matrix of porphyritic green-
stone, which contains crystals of hornblende.
Also, a smooth-grained rock of a pea green
color, with a porcelain-like fracture. There

are also both basic and high]~y silicious fel-
stones, but the prevailing rock is the fine
grained greenstone. The same formation was
met with at the Nuggets, to the South of the
Clutha. The woods along the coast from
Howell’s Point are infested by immense herds
of pigs, some of which are of enormous size ;
but I am told their flesh is very uusavory, as
they feed principally upon seaweed and offal
that is cast upon the shore. On the morning
of the llth, we dropped down to the mouth of
the river, but finding that the bar was break-
ing too heavily for us to cro.~s, we anchored
just within it. A large three-masted schooner,
the Pearl, was lying close t9 us a sorry plight ;
jammed hard and fast upon the rocks and’full
of water to the hatches. She is the first large
vessel that has entered the port, and she ac-
complished it safely, but after being at anchor
in the stream, got ashore when they were
trying to shift her position.

Riverton Harbor is not suitable for a vessel
of more than 100 tons, as the River is too
narrow to permit a large craft mooring with
the strong currents that set with both the ebb
and flood tide. That with the ebb, ordi-
narily runs at 4 knots per hour, and is greatly
increased during freshets. The best way to
make the Harbor available, would be to throw
a bridge or continue the present jetty across
to the opposite side, where there is a deep
pool with from 15 to 30 feet, close alongside
the rocks where a wharf might be built at
small expense, and besides which vessels
would lie sheltered from the current. At
9 a.m. on the 12th June we crosse~ the bar,
just at full tide, the depth of water being
7] feet. It was rather ticklish work, as we
had only a very light wind off shore and a
heavy swell dead against us.

On quitting the roadstead, which is that
portion of the bay sheltered from the west by
Howelrs Point, we found it blowing a stiff
breeze from the W.S.W. This wind suited us
very Well, as my object was to reach Port
William or Stewart’s ISland, there to await
the first easterly breeze we might have, having
arranged with the M[aoriz that they should
also seize the first chance of getting to Preser-
ration Inlet: and if first, to await the arrival
of the packet. As the tide wason the ebb,
the current was setting through the Straits
from the eastward, and against the wind,
causing a high and dangerous sea way for
a small vessel. The schooner, however, be-
haved admirably ; several seas struck her with
great force, and broke over her with a crash
that seemed to stagger her, drenching all who
were on deck, but nothing gave way, and she
recovered at once. The wind being right
a-beam, we made a good run, although close
reefed for most of the way, reaching Saddle
Point--which is the N.W. point of Stewart’s
Island--at 2.40; having crossed Foveaux
Straits from Howell’s Point, a distance of
23 miles, in less than three hours.
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On getting under the lee of St ewart’s Is]and~
the@ima f~iled us, so that we crept along
,very slowly, and at last had to lower the boat
and tow into Port William, where we an-
chored at 6 p.m., and long after dark. How-
ever, Henry--the Maori I had engaged at
Riverton~took us in without difficulty,

From Saddle Point--which is a remarkable
promontory forming the termiaa~oa of a long
spur leading from Mount Anglem~ soath-~,st
to P0r*~ William--the coast of Stewart’s Island
is b01d but not precipitous, and thickly wooded
to’the water’s edge. There are several snug
nooks in which vessels can anchor safely; and
in one small bay off a stream, named in the
chart Murray River, we saw two large vessels
lying in shelter. With daylight next morning,
we found that there were five vessels in the
harbor, wind-bound, three of them having
been there for a long time. One schooner
bound for Hobart Town, had left Riverton by
the ’same tide that we entered that port with,
and as yet had got no further on her voyage,
~s ever since the weather had been steadily
from the westward.

I remained two days in Port WilFmm,
sounding, dredging, -examining its shores, :sad
getting the.data for a more detailed plan ofit~
.than i~ given in the Admiralty chart. Dut*ing
this time we had a violent storm from the
W. and S.W. On the night of the 14th it
blew s.~ch a gale that, although under the
shel~r of high. !and~ .we had to pay oat 60
fathoms of chain in 6 fathoms of water, and
lay down a second anchor ; while the schooner
which lay next to us dragged her anchor for
nearly a quarter of a mile.

TheBarometer fell steadily during the gale,
¯ but not lower than 29"70 inches. Towards
its close it .became bitterly cold, with showers
of hail and sleet, so that we went ou shore and
lighted a large fire, as also did the crews of
the other vessels. At midnight, on the i4th,
,the wind veerett to the south,with a fall of
snow, "which ended the storm. Port William
is a -cry favorite harbor for vessels waiting
for easterly winds, and was at one time a
whaling station of some importance. There
are also the remains of a Native village, but
the place is now quite deserted, and all the

’ spots, which had been cleared in former days,
densely overgrown with brushwood.

Tile entrance of the harbor, lying betwee~a
theEast and West Heads, is one mile and a-
half wide ~ but within, it is divided into two
capacious I:ays, separated by an obtuse pro-
montory. It was in the north-west of these
bays that we anchored, as there the best
shelter is obtained, and in it a small vessel can
get into a perfectly land-locked position.
Round the shore the scrub is almost impene-
trable, but the hill sides--which rise steeply
--are clothetl with a more open forest growth,
consisting principally of remu or red pine, iron
wobd and carmalie. The scrub close to the

wate.r’s edge 4s.pfm~pally of a remarkable.’
shrub, which I have-only previously seen oi~
Howelrs Point, but is abundant on the West
Coast, called by the Maoris Some
of its]eaves, which are bright polished green
on the upper side, and covered with. white
down on the lower, and have a’tottgh leathery
texture, measure 7 x ~ inches.

At the northern e~tr~nity ~f the h~rlx~r
(where the whaling station was situated),
there is small extent of level land, and also by
the old Maori village, on the western side of
the Bay, there is a sandy beach and small
boat harbor~ with a few hundred acres of hush
land in a narrow valley. A similar, though
smaller, patch of land also occurs towards the
south end of th~ harbor ; but elsewhere the
shores are rocky and precipitous.

The rock is a coarse grained red or grey
granite, which being traversed by veins of
granite of more recent date and a lighter color,
and afterwards pierced and shattered by
dykes and injected veins of hornblendic trap
or greenstone. Most interesting sections
abound, clearly displaying the tkcility with
which the trap rock has penetrated the gra-
nite in all directions, most probably however:
only following an& expanding previously
existing lines of fissure.

No minerals of interest or value were ob.
served, although several might reasonably be
expected to occur in this formation under the
above conditions.

On the beach of one small cove that is
Surrounded by lofty Cliffs and situated in the
north bay of the Harbor, the sand is almost
.wholly of magnetic oxide of iron, in a very
minute state of division, but neither gold nor
’tin was associated with it. The hollows be-

tween the ridges and bosses of~ranite are filled
~ap with ar~ unstratified deposit ol stiff yellow
day, containing sub-angular boulders of large
size.

The dredging was very unsuccessful, as the
bottom of the harbor is everywhere sandy, or
covered with sea-grass and kelp, so that the
many casts which were made in from 4 to 14
fathoms soundings were only rewarded with a
species of spider and hermit crabs, the latter
’inhabiting the white shells of small species 6f
mollusk of the genus Triton.

There being nothing further to be seen at
Port William, we sailed round on the the 15th
to Paterson’s Inlet with a light N.W. breeze ;
feeling confident that this additional distance
to the S.E., of 8 or 10 miles, would make very
little difference in the time of our ran to
Preservation Inlet, if we only had a fine breeze
from that quarter. Before reaching Pater-
son’s Inlet, we passed Horse Shoe and Half
Moon Bays; both snug and beautiful spots.
On the south side of the latter bay, close to
Aker’s Point, there is a small group of houses,
which is the fish-earing establishment of Mr.
Hoslett, [ ~m iuformed. To the seaward,
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there is s cluster ofsmaU wooded islands ; on
one of which I also observed a few houses.

We entered the Inlet at 4 p.m.,but owing
to the absence of wind and a slight tide sfainst
us, it was after sunset before we reached the
anchorage in Glory Cove. No one on boitrd
had ever been in the place before ; but we
groped our way, even after dark, without diffi-
culty, by the aid of the Admiralty Chart.

As the sky, on the morning of the 16th, at
last gave promlse of au easterly wind, I landed
early to examine the shores of the beautiful
little harborin which we lay, and which, accord-
ing to the New Zealand Pilot, is the most snug
and accessible of the many five harbors con-
tained within Paterson’s Inlet.

It is completely land-locked, aud on one
side has a sandy beach, with deep eater and
fine mud bottom a short distance from the
shore ; while on the opposite side, low rocky
banks overhang 16 to 20 feet depth of water,
forming almost a natural wharf. The rock is
everywhere a coarse grained red granite,
which decompo~s easily and forms a rough
sandy clay or laterite.

This granite is singular for containing
no~iules of a compact fin~ grained variety of
granite, so that at a distance it resembles a
mechanically-formed rock.

I observed no traces of the greenstone and
hornblendlc dykes which so abounded at Port
William, so that the line of these volcanic
rocks is probably limited to the chain of
islands that run from that place towards
Ruapuke Island.

The hills surrounding the harbor appear,
from the water, to be steep and lofty, but
.this appearance is deceptive, owing to the low
scrub which grows next the shore, passing
gradually back into the forest growth con-
mining trees of good height. Generally, on
scrambling through the first belt of scrub, a
sharp rise of 60 feet, brings one on to a compa-
ratively level tract of open forest land. Al-
though I should have liked to examine more of
Paterson’s Inlet, I was constrained to take ad-
vantage of the fine easterly breeze which
sprung up early in the afternoon, so that we at
once weighed anchor and sailed for Preserva-
tion Inlet. Before leaving the harbor, a boat
visited us from the Saw Mills, which are
situated about five miles up Paterson’s
Inlet. There are two different establish-
meats, and altogether a little com-
muuity, comprisi,g nearly a hundred
persons~ Besides these there are several
fishing stations at various parts of the Inlet;
and on the Peninsula, that closes it from the
eastward there are 16 to 20 houses and a good
deal of tilled land, so that there may be alto-
gether a population of about 200 persons in
this district.

There is said to be abundance of fine timber,
but of the woods I have seen, the greater part

consists of red pine and iron wood, the birch
or Fagus appear to be altogether absent,
which is a very remarkable circumstance, as
this genus forms the bulk of all the primitive
forest on the south and western part ot the
Middle Island, Aa we clearad the harbour we
sighted the schooner "Wild Wave,"" from
Invercargill, which greatly delighted our
visitors, as the population in the Mills had
been anxiously expecting her arrival with pro-
visions for a long time, and, indeed, for many
days past beeareduced .to a diet of cockles and
wood-hens. When outside we had a fresh
breeze from the S.E:, before which we sailed
along the coast at a great rate, logging eight
and a-half knots. On coming abreast of
Saddle Point at 3 p.m., the skipper put over
the patent log, and took his course for Wind-
sor Point, which is the headland eastward from
Preservation Inlet. Before dark we passed
the rugged rocks which form the north-went
cape of Stewart’s Island. These pinnacles of
granite rock, rising abruptly from the sea,
afford most striking evidence of the tremen-
dous energy with which the waves of the
South Seas expend their force on the shore
line, levelling mountains and strewing the
debris over a large submarine area.

As we gradually lost sight of Stewsrt’s
Island, it become wreathed in dark tempes-
tuous clouds ; while before us, over the vatley
ofthe Walau River, the twilight was clear
but lurid. The breeze was rapidly increasing
to a gale, and the sea which it raised~against
the S.W. rollers getting rather too heavy for
us. The wste~ was brilliantly Illuminated by
phosphorescent mmses, but we were going too
rapidly through the water to attempt to cap-
ture any with the tow net in order to examine
their nature. At 8 p.m. we had made 42
miles from Saddle Point, and as this left only
26 miles further to run to Windsor Point, at
10’30 the schooner was "hove to" with her
head in shore under close reef mainsail,
being then, the skipper considered, about 4
miles S.E. of Windsor Point. At dawn on
the 17th, after a terrible night of pitching and
tossing, the Skipper called me with the dis-
agreeable news that we had drifted during
the night further than was anticipated, and
that he fancied we were now to the leeward of
Preservation Inlet. Moreover, as there was a
tremendous sea running, he doubted if we
were able to recover the distance we had lost
by beating. When daylight came in, this
proved to be correct, and we found that we
were 11 miles S.W. of the point of land be-
tween Chalky and Preservation Inlets. As it
would never do to be blown out into the.
South Seas, the yacht was steered under close
reefed canvas as near to the proper course as
possible. She behaved well, and rose so
lightly on the high waves, that it seemed
almost as if they would overwhelm her;
the Skipper hauled her closer and closer to



the wind so that we were able at last to enter
Chalky Inlet by the south passage at~r pas-
sing between Table Rock and the Balleny
Reef, both of which dangers are quite con-
spicuou~ in daylight, and form good guides for
determining the exact position of a vessel
entering either of the two great sounds
When within Gulehe’s Head, which divides
Preservation from Chalky Inlet, we were
sheltered from the sea, and 0nly got the wind
in flaws. Partly sailing and partly towing
we passed the white cliffs of Chalky Island
which remind one of the Isle of Wight; and
rounding the Garden Islands at 11 a.m., soon
after authored in the capacious and land-locked
harbor of Southport. As we lay in Shore
the anchorage, the lead gave 16. 13, 9, 7,
fathoms, and then the word "let go" was
hardly given, when we were nearly aground
in 6ft. water, with a soft mud bottom--having
got on to a bank deposited by some small
streams which enter the Bay at this place.

The gale continued from the S.E. for
several days after this date, but w~ only saw
it as a dense bank of cloud, hurrying rapidly
through Foveaux Straits to the westward,
while we were enjoying most delightful
weather, having clear sunshine during the day,
followed by cold bracing nights. In the woods
on the north of the ports we found traces of
an encampment of not more than a few
months’ date, where six or eight
l~r~ns lind pitched their tent for
several days. They must have been
on their return from a long trip, I should
think, as they had left old clothes and worn-
Out boots behind them ; likewise a small bag
of duck shot, which we appropriated. On the
opposite side oi the Bay we also found some
very old tracks, and the initials P.R. cut on a
tree, and at a short distance found carved on
a tree, "Ladybird, March, 1862," near which
a number of trees had been felled for firewood.
Southport~ which is So named in contradistinc-
tion to Northport, which is on the opposite
side of the Inlet, is one and a half miles long,
and halfa mile wide. It communicates with
Chalky Inlet by two channels, one of which is
narro~ and only suited for boats. The main
channel is 200 yards wide, but contains several
sunken rocks, and turns off from the Inlet at
such an awkward angle that it would be diffi-
cult for a large sailing vessel to get into South-
port, although, if once in, she could not find a
better and, more suitable anchoragemthe best
place being just within the entrance, on the
left hand side.

The south end of the port is named Lee
Bay, the shore being exposed to the N.W.
gales. The beach there is shingly, and rises
50 feet to a level and finely timbered fiat, on
walking across which for a distance of one and
a half miles, I came out on the shore of Pre-
servation Inlet. From here I got Henry to
point out the place on Coal Island where the
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otherMaoris would be encatuped with their’
boat, but could receive no indication of their
having arrived at the rendezvous. The extent
of this level neck of land between the two
inlets does not exceed 1000 or 1200 acres iu
extent ; but there is a great deal of the sur-
rounding country that is neither too steep nor
too elevated to be turned to account. The fiats
are covered With afair growth 0ftimber, com-
prising red¢ black, and a few white pines, to-
tara, mapau, iron wood, carmachia, birch, and
many other trees of the southern parts of the
Province. Excepting the supplejacks in a few
places, the forest is quite open, and much more
easily traversed than I expected. It is the
shrub growth around the shores which is so
remarkable for its beauty and diversity. No
artificial arrangement could effect the rich and
graceful variety of some of the natural groups
of shrubs that clothe the little headlands
and rocky islands. It is probable that
the Garden Islands were so named from
their excelling in this respect. Two
days were spent in examining Southport and
the rocky promontory that divides it from the
mum inlet, and in taking astronomical and
magnetic observations. On the 20th June
(which, by the way, despite all the delays,
was just one month from the time we leit
Otago Heads,) I started for the examination of
the upper part of Chalky Inlet, in the whale
boat, taking with me three men and about one
week’s provisions. Those left in the yacht
built a raf~ for the purpose of communicating
with the shore while I had the boat away, but
it answered so badly that I determined to have
a dingy built the first opportunity that offered.
The pull up the Sound was enchanting, the
sea being as smooth a~ glass, the mountain
tops sharp and clear, and the afternoon warm
as a summer’s day. I kept close along the
eastern shore, touching whenever a rocky
exposure demanded my attention, till I reached,
Cunaris Sound, which is the eastern of the two
arms into which Chalky Inlet is divided at a
distance of ten miles from its entrance. I
then struck across for the other arm, which is
named in the chart Edwardson’s Sound. Al-
though the coast is for the most part rock-
bound, there are little shingly bays at inter°
vals, on which in fine weather a boat can be
hauled up for the night¯ Between Southport
and Cunaris Sound, a distance of six miles, a
low range of hills rises from the shore, sepa-
rated by the valley of the stream which enters
Southport from the high mountains that lie
between Chalky and Preservation Inlets. The
forest which densely covers these hills is prin-.
cipally of black birch, with a sprinkling of
remu or red pine, excepting close to the water’s
edge, where there is an immense variety of
evergreen shrubs. The tops of the distant
mountains above, and altitude of 3000 feet
are, however, quite free from trees, and co-
vered with grass. Further up the Sound,
where the mountains are over 5000 feet in



height, and have abrupt and rugged stnnmits,-
sprinkled with snow, the forest appears to
extend to a slightly greater altitude as viewed
from the east side of the inlet. The
i’slauds which lie to the east side of the oppo-
site shore, namely Chalky, Passage, and
Great Islands, between the latter of which
and the main land lies Northport, appear
to have gently undulating surfaces elevated

from 300 to 600 feet, and of such character
that they may ultimately become available
for settlenmnt. At three o’clock the sun had
set behind the mountains just as we reached
the headlands between Cunaris and Edward-
son’s Sound, and from the precipitous look of
both shores, I was beginning to fear that we
shouldrequire to pushou to the head of the Inlet
to camp, when I: espied a small patch of
shinKle beach. It was only about twenty
yards long, and contained in a nook in the
rocks where a stream leaps down fromthe
mountains and deposits of rock torn "off in its
course. The beach thus formed is very steep,
owing no doubt to the tremendous surf which
at times breaks on this headlaud, as it is ex-
posed to the swell which rolls up the Sound
from the S.W., so that it was only with great
exertion that we managed to hauI the boat
above tide-mark. The depth of the Sound,
close to the shore, is 100 fathoms, and~
fact that this heap of shingle, which rises to a
vertical hC~htof 30 feet, With a slope of
12 deg., can continue to rest on the brink ’of
such a submarine precipice, shows how feeble is
the drawback of the surf to carry and dis-
perse it. Were the land here to be elevated
so as to expose the floor of the great valley
now occupied by the sea, in order to account
.for the little terraced heaps of shingle which

, would then appear to rest on ledges elevated
600 .feet, we might be led to suppose that they
were the remnants of a deposit which at one

¯ time filled the valley from side to side. ]?he
true nature, however, of many deposits in the
valleys of the interior, resting in similar
anomalous positions, was at once made evident
to me by this instance. We found an excel-
lent camping place here under an overhang-
ing precipice shrouded with tangled ever-
greens, that produced a fine effect when
lighted up by the glare of our fire. :Next
morning was clear, sharp, and frosty. As the
tide was Unusually low, I took the oppor-
tunity of searching for the few marine animals
that can live on this surf beaten point of rock.
Unlike a coast line which is truly exposed to
the Ocean, the rocks are rarely encrusted by
barnacles, until al)but half tide-mark, m~i.ng
(as I afterwards found) to: the quantity 
fresh water which floats on the surface of the
salt water of these Sounds, especially after wet
weather. A few of the crisped leaved sea-
weeds and pink mallipores encrust the pools
between tide-marks. But the true kelp is
hardly laid bare at all even at lowest tide.
~n immense limpet, two inches across, a few

whelks, chitons, and very ’minute mOsseD
were all the molluscs that I obtained,, and
two species of actinia or sea anemone’;
two species of star fish and a sea urchin,
completed the llst’ of marine li~e,~. I was par,
ticular in observing, bectmse most of the ter-
tiary deposits of ~he East Coast of the Proz
vinee must have been formed in rock-beund
basins like these Sounds, and I was curious to
learn what class of fossils might he .expected
to occur under such conditions. Coasting
along the east side of the sound, the mopntains
again become lower as we approached its
head, and we passed -several narrow benches
of flat land with shingle beaches~ one ofwhlch
was nearly half a mile long.

The lower part of the Smmd is from one
and a.half to two miles in width, but it nar-
rows to three-quarters of a mile in the upper
part, with the shores sloping to the depth of
60 *o 80 fathoms, even where they are not at
all high or precipitous above the water line,
excepting in a few sheltered bays, where
eight orten fathoms soundings were got. The
sea is beautifully clear, and covered by a film
of fresh water that gives the surface an oily
appearance when mixed with the underlying
Salt water by the dipping of the oars. At six

and even ten fathoms small objects could be
seen distinctly, and when ,fishing at that
depth the sport was greater than the mere
bobbing Of a baited Iine~ as the man~,uver~ng
nibbles of the finny dupes could be distinctly
seeu aud taken advantage of. We could also
watch an occasional shark, five to six feet in
length, swimming about quite unheeded by
the more agile fishes, but only waiting till one
of them got into trouble, to pounce and secure
it for his own especial benefit, and at the ex-
pense of our hooks in several instances. Fish
of fine quality are very abundant every-
where near the shores of these Sounds, most
of them taking the bait readily. They are
nearly all of the family of spiny fishes¢ the
sea’perch (the cod fish of Dunedin market), the
sea bream or snapper, and the trumpeter or
kowihowi of the Natives, being the most plenti-
ful. The Sound penetrates quite into the re-
cesses of the mountains, and it is curious that
the vegetation assumes a more alpinecharacter,
although of course the sealevel is preserved.
Many of the shrubs that are plentiful lower
down the Sound disappear, and the reran is
rarely seen on the mountain slopes, which are
covered only by sombre birch; however, at
the extreme head of the Sound, two
rivers enter through a secluded lake, or
fresh water basin, and on’ the banks of
these rivers many of the lost shrubs
reappear; and strangely enough, some of
them, especially the veronicas, were even at
this season in flower. Moreover, the red pines
along tt~e banks of these rivers excel in
healthiness of growth, straightness and length
of trunk available for timber, than any of
those seen lower down the Sound, Full-grown
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trees 60 to 80 feet in height rise to a perfect
taper like young plants without a twist in the
stem or gnarled branch toindicate rough usage
from stormy weather, showing the perfect
shelter afforded by this deep mountain valley.
Both these rivers reach the sea level by cas-
Cades, to the foot of which we easily got in the
boat. The river to the north is deep and
placid for nearly a mile above its mouth to
where it issues from s narrow and gloomy
rent iu the rocks, through which there was
barely room to push the boat aminst the rapid
current to the foot of the cascade, which is 25
feet. The walls of this remarkable chasm
ar~ about 200 feet high, and the narrow pool,
as near as we ventured to the foot of the fall,
was 36 feet deep.

The fall upon the other stream, which enters
the basin from the east, is only a few feet
in height, but it falls at once into a pool,
bounded by precipices that have even a greater
depth than the above.

The fiats along the lower part of these
streams are true valley deposits, such as may
be seen in any mountain valley formed by~ the
gradual change of the water-course from side
to side ; and as I did not discover any remains
above high water mark of the brackish water
deposit with esturine shells, which is now
slowly filling up the basin, or any trace of
terraces round the mouths of the rivers, I
conclude that the laud at the head of this
Sound, unlike most parts of the New Zealand
coast, is not rising ; and the consideration of
the nature of the falls almost demonstrates
that it is, on the other hand, an area that is
being submerged.

The examination of the walls of the chasm,
through which the first-mentioned river falls,
eonviueed me that it has been cut by the
action of the falling water, which may have
followed a pre-existing fissure. The rock is
a gratmlar quartzite, compact ~ud close grained
is tex;ure, bat still such a rock that can be
slowly worn away by the mechanical action of
running water. The depth of the rocky
chasm below the fall must, therefore, of itself
prove.that the fall was once higher, and as it
mow falls to the sea level as a necessary con°
sequence, it follows that the land must then
have been moreelevated.

At night we encamped between two streams
that enter the Sound ffomrugged valleys in the
Kak~po Mountains, jt rstnge along the west side
of the Sound, whieh has been named
after the kakapo er nocturnal ground parrot,
an interesting bird, now almost peculiar to the
S.W. corner of this Island. On a fiat round
the edge of high water mark we found abun-
dant traces of that bird, as they come out of
the woods during the night to feed on the
grass, chewing it into pellets, which they spit
out after extracting the juice. During the

n~ght we heard all round us their harsh croak-
ing cry, and ~so the screamiug whistle of the
kiwis.

The morning of the 22nd of June was doge,
with drizzling rain, and though the tops of the
mountains were clear, the sky was obscured
by heavy masses of vapor, and Henry laid that
although it was dead calm at the head of the
Sound, yet it must be blowing a heavy gale
from the N.W. out,ide. During the ,forenoon
I continued to skirt along the western ~ide of
Edwardsou Sound, and ~und a marked
change in its geological character from that of
the eastern side. Upon the latter ride the
prevailing formation is a fine grained gneiss,
the foliation and bedding of which trends
north and south, and below Cunaris Somul ’to
So~thport the formation is an interesting
group of silicious felstones, greem~eues,
glossy clay slates, and mica schists, the extent
and relations of which I shall hereafter de-
scribe in detail.

Continuing on the same side of the Sound,
Garden Island to Golche’s Head, the forma-
tion is coarse crystailiue red granite, ap-
parently iu direct contact with the last-men-
tioned group of rocks. I now found that the
west side of the Sound is composed ,of grey
granite, of hard uniform texture and large
tabular structure, so that immense blocks
could easily be removed. It would term a
splendid building material, and might beqnar-
ried close to where the largest shipffmg might
lie in perfect safety. There is to be sure no
anchorage ground, owing to the grit depth
of water, bat the shore here forms a natural
wharf, quite equal to the best that could be
artificially formed. The situation best
adapted for a quarry is about two miles from
the head of the Sound, where there is a low
range of hills, between the water’s edge and
the higher mountains. Lower down there is
a small Bay, with fair anchorage ground,
but exposed to the swell that comes up
the Sound even thus far. The gneiss rock.
prevail here for a short distance, but the
granite again reappears and forms the shore
right down to Northport. The mountains
slope steeply to a great height, and sometimes
present a sheer precipice for the first few
hundred feet; but at one point where the
average slope was continued to the water’s
edge, and appeared to the eye very highly in-
dined, I found that the top of a peak 3300
feet high, and in view at ten yards from the
shore, was elevated 30 degrees. Although a
slope having such an average inclination is prac-
tically useless and even inaecessahle, it is in-
teresting to find that the wall8 of these Sounds
are those of true valleys, and not those of
fissures formed of paroxysmal forces. I
obtained abundant proof of the true nature of
their origin by the erosion of glaciers, but the
discussion of these I shall defer until I can
compare the obser~ationsregardiug the sub~e0t
made on other parts of the Coast.
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On reaching the main part of Chalky Inlet,
I next struck up Cuuarls Sound, keeping
along the north shore, which is composed of
gneiss and clay slate dipping at 20 degrees to
the E. by 1~., the stratification being unusually
distinct. Towards the head of Cunaris Sound
there is a small extent of flat, though of course
thickly wooded land between the base of the
mountains in the north and the water’s edge,
there being about 15,000 acres that may be
adapted for cultivation. Cunaris Sound ter-
minates in two heads separated by a sloping
rocky promontory. A river thirty yards wide
falls into the northmost of these, and it is
evidently subjected to great floods, as the
shoal off its mouth is strewn with drifted trees
of largo size. Grey teal, and the blue moun-
tain orrapid duck, were very plentiful here ;
there were also large flocks of the red bill or
oyster catcher, feeding’ on the cockles and
small mussles that are laid bare at low water.
Woodhens were very numerous here a~ else-
v~here r~und~ the shores. There appear to be
two varieties of them: one large and of a
reddish brown color, is the same as that on
the east coast, and is found in the woods prin-
cipally. The other is considerably smaller
and of a dark brown, or almost black color,
and is generally seen feeding round the sea
margin. We eneamped on the east side of
the river, bat pitched our tent~ some distance
back in the woods to escape the sand-flies,
which had been more than usually trouble-
Borne all day--a sure precursor of bad weather.
During the night the kakapos and both the
small and large kiwis were calling close round
our fire, but all my attempts to get a shot
at them were ineffectual, as it is necessary to
have a good dog to capture them.

Heavy rain commenced to fall during the
night, and continued all next day, the wind
coming in violevt gusts from the westward,
but at the same time blowing up the Sound
steadily. The wind near the entrance of the
Sound, I afterwards heard, having been at
this time from the south-east.

A gravelly flat extends up the valley of this
stream for the distance of a mile, but the land
is poor and stony, and subject~ to iuuudation.
It is, however, covered with an evergreen
thicket of veronicas, eurylias, and other
shrubs, some of whi’ch were in flower. The
gravel is principally of fragments of gneiss
and silicious slate, containing only a small ad-
mixture of quartz pebbles, and, from its ap-
pearance, gives no promise of being auriferous.
It would be, however, impossible to reach the
bottom of the deposit on account of its slight
elevation above the tide-mark.

Passing round a headland composed of fine
grained hornbleudie gneiss specked with grains
of dark granite, I followed up Cliff’ Cove, the
eastern arm of Cunaris Sound, which is nar-
row, winding among rocky islands and termi-
nating in a chain of tidal basins over a mile in

length, which are not laid down on the chart,
the entrance to them having escaped observa-
tion. It was low water, and besides ducks and
sea fowl there wereanumber of the dark colored
~oodhens on the mud flats feeding on sheU
fish.

From the head of these basins a walk of
400 yards through the woods brought me out
on the shore of Preservation Inlet in Last
Cove, about seveu miles from its upper ex-
tremity. This neck of land is quite low, but
bounded on both sides by lot~y and precipi-~
tons mountains.

The torrents which descend from these flow
into Preservation Inlet, and accordingly add
to: the eastern side of the isthmus by the
quantity of sub-angular fragments of rock
which they bring down. The dense growth "
of the forest which covers the rocky slopes,
even when nearly perpendicular, tends to
break up the rock very rapidly, as the
roots have rarely any other hold than by in-
serting themselves into the crevices ; and as
they increase in growth, they break off frag-
ments of all sizes, and form accumulations in
the bottoms of the valleys that might be mis-
taken sometimes for moraines.

The absence of the characteristic terraces
which mark the existence ofa "col," or ancient
strait, was a further proof that the coast line
here is not rising, as in a situation like tl/is
they could hardly fail to be procured.

We tried to pull down the Sound in the
afternoon, hoping to reach the SQuthport
that night, the distance being 14 miles ; but
the wind and sea against us were too violent,
so that we crossed to the west shore of the
Sound, where we encamped for the night. The
rain had been incessant all day, so that we
were quite wet through, but it did not feel
very cold, and the men were remarking how
differently they wou!d feel ifsimilariy exposed
on the East Coast of the Province.

The storm continued during the night, but
lulled at daylight, so that, starting at once, we
got back to the yacht at noon on the 24th.

With a strongly manned boat, on the 25th,
I again attempted to examine ihe Red Head
Cliffs, as there appeared to be less swell on
the sea than previously. I, however, only
succeeded in landing at one place and found
the rock, which there form~ a breastwork ou
the most exposed part of the island, to be
dense granite, containing large crystals of fen
spar of a beautiful flesh’-red color. There being
a light north-west breeze and fine weather
on the 26th, we sailed round to Preservation
Inlet. Notwithstanding the light wind, the
swell was running very high, and the Balleny
Reef was marked by .towering wreaths of
spray. We had a fine view of the cliffs of
Chalky Island, which are composed of soft
sandy strata that d!ps to the S.W. at a low
angle. They are very ruinous, being rapidly
undermined by the ~ea. The mtfaee of the



island, which has an extent of about two or
three square miles, is undulating, and rises to
an elevation of 850 feet towards its uorthera
extremity. After entering Preservation Inlet
we sailed close under the bold cliffs of Coal
Island, which are also composed era newer
sedimentary formation, consisting of sand-
stones, conglomerates, and shales dipping to
the westward at a low angle, excepting at one
place where they have been "faulted UP" at
an angle of 50 ¢~. We anchored close to its
north extremity ̄ under Steepto Island, hauling
up and making fast the stem of the craft to
the rocks, the water being very deep close in
shore.

There has once been an extensive whaling
station here, where a small patch of bush has
been cleared, as we found the beach strewn
with whale bones, broken iron pots, fire bricks~
and other relics of a temporary try-work.

Steepto Island and the west end of Coal
Island are composed of the blue clay slate and
silicious slates. The former are clearedin the
north and south direction, and some of the
beds being fissile enough for quarrying as
roofing slate. The passage between the two
islands is very shallow, a very unusual circum-
stance in these Sounds. At low tide there is
here only from six to eight feet over a gra-
velly bottom, which is a favorite feeding
ground for the large eray fish (Palinuris), 
that, on a subsequent occasion, with a slender
pole sharpened at one end and used as a spear,
we captured a large number with great ease.

Steepto Island is the place where the Maoris
generally encamp with the boats when in Pre-
servatian InleL as there are several fine caves
in the slate rocks which afford a comfortable
shelter.

Many of these caves are of considerable
size, and have evidently been formed by the
erosion of the sea ~ and as the entrance
to t~hem is crees elevated 10 to 20 feet above
the tide-mark, they would seem to indicate
that the land is on the rise, and to contradict
what I observed at the head of the
Chalky Inlet, unless we assume an
unequal motion of the earth’s crust,
in tile short distance of from 15 to 20
miles, and the central and loftier portions of
a mountain range to be sinking while its
flanks are rising. Stormy weather com-
menced on the 28th, and finding that the
yacht lay iu too exposed a place, we sailed
across the Sound on the morning of the 29th,
and anchored in Cattle Cove, in seven fathoms
water, well sheltered, and with plenty of room
to swing.

This is the only good anchorage ground in
Preservation Inlet, and although excellent, it
is by 11o means equal to Southport.

The schooner was at anchor for 16 days,
until the 14th July, of which a t~w days were
lost, :owing to bad weather. There is a well
sheltered shingle beach, and abundance of

firewood and water here ; and it has evidently
been at one time a favorite place with
whalers. We found some receut~ cuttings ia
the woods here, that were probably not more
than a few months old. The view up the
Sound from Cuttle Cove is very beautiful,
sharp snowy peaks being visible over a sue-
cession of forest ranges, with groups of rocky
and wooded islets in the foreground. These
islands are composed of the slates and silicious
felstones which are sometimes traversed by
felstone dykes and quartz veins. The main
shore also presents the same formation; and at
Cavern Head, which lies opposite to Cove
Island, so named from being pierced by a
tunnel-like cave, the like clay slate is tra-
versed by large veins of quartz that generally
travel north and south. Although I frequently
made the attempt, I never succeeded iu
lauding on this headland, on which there is
always a heavy surf breaking, aud it is quite
inaccessible from the shore; but from frag-
ments of the rock cast up on the beach to the
westward, I found these quartz veins to be the
white opaque and ferrugenous variety that is
generally considered to be auriferous, but I
observed no trace of gold.

The 28th June was spent iu examining the
bay to the west of Cavern Head, and the
Cording Islands in the centre of the inlet. To
land in this bay, which has a aandy shore,
we required to beach the boat in a heavy surf,
which was by no means an easy or safe under-
taking. I found that the slates here were
proaured by a wide dyke of light grey por-
phyry or granite, the casing of which con-
tained calcined and altered fragments of the
contiguous rocks.

The blue slates are less perfectly cleared
near this dyke than elsewhere, and the origi-
nal lines of stratification more distinct. They
are mottled with iron stains, and contain
streaks and blotches of iron pyrites, among
which I searched narrowly, but in vain~ for
traces of organic remains.

The Cording Islands consist of the same
~ilicious slates, that, so far as I have yet
ascertained, immediately ove~lie the clay
slates, as I shall hereafter show when des-
cribing more particularly the geology of this
district.

The Islands are of small size, but there are
several good boat harbours among them. The
shores are covered in places with immense
erratic boulders of granites of a variety thatia
only to be found further up the Inlet.

The weather at this time was very fine, the
30th being quite equal to a summer day,
clear, bright, and ahuost too warm. It was
spent on Coal Island.

This Island, which has an extent of 4 square
miles, is bounded by cliffs 200 to 300 feet in
height on all sides. There are, however,
several landing-places from which there is no
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diSeulty in ascending them to the rolling a~d
hilly surface. It is formed of coarse ~rit
sandstones and conglomerates, interstratified
with indurated clay shale containin~ small
seams of ooaly matter, and also obvious im-
pressions of fossil plants. The sandstone
sometimes contains nodules that are evidently
the remains of shells, all the characters of
which have been lost.

The strata appear to have been much dis.
turbed near the boundary of the slates, which
form the e~stern angle of the Island, but
towards the west they are well exposed in
cliffs, and they appear to be nearly horizon-
tal. They displayed the same character and
order of succession of the different strata on
both sides of the Island.

On the mainland to the south of the
Narrow Strait, named in chart, Otago’s
Retreat, -they were also observed, but much
disturbed. It is, however, probable that this
formation extends over a considerable area of
land through elevated country which stretches
to the south-east of Preservation Inlet to the
landward of Windsor Point.

The thickness of thfs series of strata ’is not
less than 1.500 feet. They are almost iden-
tical in character with the carbonaceous
series of Victoria, as displayed at Griffith’s
Point, and to the conglomerates of the Horse
Ranges and Shag Point in the eastern part of
this Province. The sandstone near the junc-
tion with the slates is composed of granitic
sand, so finely re-cemented, that at first glance
it appears to have been the character aud
fracture of a true granite. The surface of
the I~laud is covered with fine timber that is
very openv being rarely choked with thicket.

The prevailiug trees are ironwood, remu,
and birch. The stems of the trees and surface
of the ground are covered with a profusion of
small ferns and immense lichens. The former
are principally various species of the delicate
hymenophyli. On the morning of the first
July the 1Vineries at last arrived, having been
waiting.at Pahia~ the native village west of
Riverton, since the 22od of June for a Fair
wind to bring them round.

Next day I proceeded up Preservation Inlet
in the Maori boat, which was large and com-
modious as compared with our own small
whale boat. I had a crew of six Maories and
one of my own men. Above Cording Islands
the inlet is narrowed to less than half a mile
in width by the jutting out of a promontory
from its,western shores. On the right hand
of this long narrow passage thus formed, the
mountains rise very abruptly from 9ADO to

feet, and are composed to their full
height of granite, which contains the prevail°
ing formation, till near the top of the Sound,
excepting at a few points, where there are
patches of the dates, and one place to’the

south of Last Cove where there is a lofty

vertical cliff ofsyenitic gneiss like that of the

Bluff. At the upper end of the Sound the
formation is mica schist, felspathlc gneiss, and
quartzite. A strongeurrent flows out through
the Narrow with the ebb tide, but owing to
the quantity of fresh Water poured into the
head of the Soma], the influenos of the flood
tide is hardly felt. There are, several wooded
flats of limited exten~, and almost level with
the water opposite to the mouths of streams
descending from valleys in the mountains.

Excepting these fiats, there is hardly stand-
ing room to be found any where along the sides
of the Sound above the Narrows until reaching
its upper extremity.

On one of the flats we went ashore for
dinner; it was about five acres in extent, and
at a distance of I00 feet from the shore, the
water suddenly deepens to 60 or 70 fathoms.
The gentle slope out to the edge of this bank
is nearly dry at low water, and is covered with
cockles and large mussels, on which numbers
of sea fowl were feeding when we arrived.
The abundance and large size of the mussels
on the shores of this Sound, and even on a
sandy or gravelly bottom, which is usually
repugnant to.them, seemed very remarkable,
as there were few, if any, seen in Chalky
Inlet, excepting minute specimens stud~ding
the rocks between tide-marks.

I followed up the stream which enters the
Sound at this point, climbing over large boul-
ders that obstructed its channel for half a mile,
till I reached Fine Cascade, 120 feet in height.
Nothing but the debris of granite rocks was
met with in the bed of this stream.

As we coasted along, the Maories caught a
number of wood hens, going ashore when
they saw them among the rocks, and securing
them with a fia~ noose on the end of a wand.
We eneamped at the month et a stream about
four miles from the bed of the Sound..kmoag
the fragments brought down by the stream
were some masses of reef quartz, along with
gneiss and hard silicious slates. The rock
in ~itu is the same granite as previously. We
had omitted to bring a tent, and slept in the
boat, which was moored a little distance on the
shore ~ while the Maories camped in the bush,
making a shelter from the rain, which had now
commenced, with the boat sail ; but they very
stupidly had their camp on a level ~ith high
water, and being spring tide, the sea rose in
the night and lowed right over where they
were lying, so tha~ they had to take refuge in
the roots of-some dead trees, and remain
perched there till morning.

Next day, the boat being exposed to a high
wind which had sprung up from the west, we
were obliged to decampin spite of the drench-
ing rain. We did not go far, however, as the
Maories found an overhanging precipice that
afforded protection from wind and rain. It
was a singular camping place, the clif~ being
about 100 feet high, with a narrow ledge o{
fallen stones twenty test long and eighteen
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feet wide, which was not covered when the
tide rose. On this ledge we managed to es-
tablish ourselves, removing the most angular
of the blocks of rock with levers, in order to
find room to lie down.

SVe had deep water on the one side and a
more than vertical precipice on the other, so
that there was not much room for exercise,
and all our firewood and water had to be
fetched with the bo~t.

We spent ~three days and nights imprisoned
on the rock, during which the storm continued
with unabated violence, with thunder and
lightning, and a heavy snow storm on the
mountains. At first the Maoris caught plenty
Of fish clos2 to the rock, but they soon began
to get scarce, so that on the morning of the
6th, although it was still wet, we pushed on
to the head of the Sound.

I regretted that the mountains were so
covered with clouds, as, judging from the
partial peep obtained, the scenery must be very
fine. The mountains are very lofty, and rise
steeply from the limit of the woods, which at
this season is the same as the snow line, but
there are lower and broken ridges that skirt
the valley, which relieve the scenery of the
bald appearance usual in these Sounds.

Several streams enter the head of the Sound,
and on the principal one there is a splendid
waterfall, 80 or 100 feet in height, over which
an immense body of water was pouring in
consequence of the floods.

Above this fall I un~ler~tand there is a large
lake, but the bad weather prevented my
visiting it. There are shingle flats at the
head of the Sound, but though heavily tim-
bered they are barely elevated above flood
mark. The Maoris couldnot snare woodhens
on account of the stormy weather, and my
gun was of little service from the same cause
--although there were plenty of ducks of
various kinds. As there was no dry place to
camp, we returned again to our rocky ledge,
where we passed a fourth night. On the way
down, the Maoris caught eleven of the large
fish called Harbuka, or Groper, of about 301bs
each. These fi~Qh are generally plentiful near
the shores at the head of the different Sounds.
By next day the storm had abated, so that we
started early on our return down the Sound,
and reached Cuttle Cove in the afternoon.

Next day, I consented, though with some
reluctance, to the Maoris again leaving us, as
Murphy wished to camp on Chalky Island,
both on.account of its being a good fishing and
sealing place ; and also because it was more
conveniently situated for starting with the
first Southerly breeze for Dusky Bay. I now
begin to perceive that it will be a loss of time
to try ,to examine the coast working north-
wards, as the winds from the S. and E. are
very rare--the prevailing winds being from
west to north-west. As we had at this time
low tides during the day, I was able to make

a better examination of the carbonaceous Strata
in Coal Island. The only seam of coal I
:found is from 4 to 9 inches in thicknesS, and
dips at an angle of 15 o to the east. It, how-
ever, again crops out, with an opposite dip, a
few hundred yards nearer the junction of the
series with the underlying slates. It is only
exposed at very low tides ; but, once seen, it
~va~ easily traced back to the brow of the hill,
.which rises steeply from the shore at this
place ; but is so obscured by :fallen debris and
dense scrub that a further search in that
direction would be an expensive and tedious
operation.

The following is the section of the strata,
which lies at right angles to the shore and
forms rocky ledges jutting into the sea, and
covered with kelp :-
Massive coarse-grained sandstone,

composed of granitic sand, and
resting on the edges of the slates 100 ft.

Argillaceous sandstone in the flags
with obvious plant impressions
and straits of coal ............... 250 ft.

Coarse grit passing into conglo-
merate, the pebbles being prin-
cipally rounded fragments of
slate ............................. 30 ft.

Laminated sandstone ............... 10 ft.
Coal .................................... 4 to 9 in.
Pipe clay .............................. 6 inches
Blue day shale ....................... 4 ft.
Sandstone .............................. 6 ft.
Blue day shale ........................ 6 ft.
Grit .................................... 20 it.

These strata are the same as those displayed
onthe south side of the island, where they
have the same trend and general order of dis-
tribution, so that it is probable that they pass
right through and form the mass of high land
in the interior of the island. Immediately to
the west of where the coal was found, the
strata are suddenly thrown up at an angle of
35deg., and. the lower fiaggy sandstones attain
a much greater development than that given
above, and from the whole thickness of the
cliffs exposed along the sea-coast, so that the
above seam of coal, if it occurs at all, must be
at an elevation of 200 to300 feet above the level
of the sea, and on the tops of thickly wooded
table land. It is, however, extremely impro,
bable that such a seam will prove persistent
over a large area ; but, while it may suddenly
thin out altogether, it is just as liable to ex-
pand into a thick and valuable seam of fuel ;
such is the irregularity of deposits like this:
which have been formed in a very limited
basin, subject to sudden changes in the nature
of the sediment with which it was gradually
filled up. We mined about a ton of the coal,
and though taken from the outcrop, where
exposed alternately to the sea and the atmo-
sphere, we found it of excellent quality--quite
equal to the Sydney coal which we had on
board, to which it bears a great resemblance
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both in appearance and its manner of burn-
ing. I also found the same strata upon the
mainland to the north, forming the hills be-

tween Southport and Gnlehe’s Head, encir-
cling the little Bay called in the chart Price’s
Beach, in which vessels can find temporary
anchorage during the N.W. winds. Thestrata
here are much the same as in Coal Island, ex-
cepting that the sandstones pass more fre-
quently into coarse conglomerates. The po-
sition of the coal is relatively the same, as it
¯ occurs in the upper part of the series asso-
ciated with grits and indurated clay shales.
There, slso, only one seam is discovered 6 to
14 inches in thickness, but of inferior quality
to that on Coal Island, as it contains a larger
proportion of earthy matter and sulphur. At
this time we lost the greatest part of several
days, as the weather was wet and stormy, with
thunderstorms nearly every night. I however
dredged the more sheltered parts of the Sound
among the islands, but did not find much
variety, the channels, which vary from 20
to 40 fathoms in depth, being characterised by
extreme poverty of marine life. The most
interesting shell obtained was a large Terebra-
tula, which is very similar, if not identical,
with the most characteristic and plentiful fossil
in the Oamaru limestone. As I was anxious
to get round the West Cape, which lies be-
tween Chalky Inlet and Dusky Bay, by the
first opportunity, I deferred further exami-
nation of the coal strata till our return, when
we will probably be detained here for some
time. There being an easterly breeze on the
14th ~Tuly, we made an attempt to get round
to the north,but the wind failed us when
9pposite Gulche’s Head, so that we had to put
into Price’s Beach. There we lay at anchor
two days, until we were forced again to take
refuge in Cuttle Cove owing to the occurrence
of stormy weather from the north-west. On
the lath instant the weather was again pro-
n~ising, so that we started with a light -N.E.
breeze, which carried us out of the Sound and
past Gulche’s Head, but failed us in trying to
beat into Chalky Inlet, when it became calm,
but with a heavy sea running from the west-
ward. Owing to the strong outset from
Chalky Inlet and the tidal current setting
down the coast from the north, we got into
rather an awkward position, for, in spite of
having the boat towing ahead and also using
the sweeps, we began to drift rapidly towards the
Balleny Reef, which was breaking with great
violence about a mile to our leeward, so that
we had to drop a kedge in thirty fathoms
water.

We dreaded having to pass the night in this
dangerous position, but a lightbreeze from the
south-east sprung up by good fortune just
before dark, of which we lost no time in taking
advantage of. The yacht rolled heavily, and
iu making sail the main boom broke loose by
accident and knocked two of us down, and

unfortunately dislocated my left shoulder
joint. However, with the aid of one of the
seamen, who had been treated for a similar
mishaphimself, I managed toreduce it and hdve
the necessary bandages applied. The wind
had hardly strength to carry us up to Chalky
Inlet against the strong outsetting current, in
consequence doubtless of the late heavy rains,
but with the boat ahead towing we got into
Northport about two hours after dark. We
had not been long at anchor when another
violent thuuderstorm broke from the N.~r.,
so that we had great reason to be thankful for
the temporary south-east breeze which enabled
us to escape in time from our perilous position
on the weather side of the Balleny reef. The
next day was bright and fine, but with no
wind. .~ party sent in search of the Maoris,
found them encamped in Landing Bay, which
is on the south side of the Inlet, close to its
entrance. Since they had left us they had
killed four seals, an¢(also captured a live ka-

kapo, which they sent to me. It is rather
larger thau the common kaka from which,
however, it greatly differs in every respect,
especially in the form of its bill, which is short
and thick. It is of a light green color, with
dusky markings; and from having slight
whiskers, like those of a cat, and a depressed
circlet at feathers round the eyes~ it some-
what resembles an owl. It seemed very un-
comfortable when exposed to daylight, but
after dusk it became quite lively, climbing
about everywhere, displaying all the forward
manners of other parrots. He was very ill-
tempered and obstinate when interfered with
in any of his foraging expeditions, screaming
most discordantly and biting furiously, tie
was rapidly becoming tame, but a fortnight
after this date he was killed by a woodhen,
which was foolishly shut up with him in the
locker of the boat, where he was domiciled.

Northport is by far the best harbour we have
been in up to this time. It is quite land-
locked, but opens so immediately from the
wide part of the Inlet, that a large vessel
could make right into it without difficulty.
On the north it is surrounded by low granite
hills ; but Great Island, which lies to the south
of it, presents a rolling wooded surface elevated
only a few hundred feet above the level of the
sea. On the 20th it blew freshly from the
south-west, and as the Maoris had promised
on the pre,~ious day that they would lose no
opportunity of getting on at once to Milford
Sound, we were anxious to take advantage of
this wind, which would be favorable for us if
once out of the Sound. We accordingly tried
to beat down against it, but when opposite
Passage Island, the wind shifted, so that we
had to anchor in a small bay in its eastern
shore in seven fathoms water. Passage
Island appears to be formed of granite, which
probably, from its being near the junction of
the overlying carbonaceous strata, is traversed



by veins Of carbonate of lime~ The wincl still
continued adverse next day, and as we were
exposed where we lay to a heavy swell, though
sheltered from the wind, we stood across the
Sound to our old anchorage in S~uth Port.
The beauty of its shores appeared to me to
be even more charming than on our first enter.
ing this harbonr, since which time more than
a month had elapsed. In the afternoon, when

re-examining the western side of the bay, I
recognized the congloalerate beds which I had
previously observed as belonging to the upper
part of the carbonaceous formation of Preser-
vation Inlet, so that it is not improbable that
coal may be found contiguous to this fine har.
hour. The following is a rough classification
of the /and in the neighborhood of Chalky
and Preservation Inlets, which, though only
estimated by the eye, with the aid of the Ad-
miralty chart, will, I believe, be rather under
than over the truth.

First, under 200 feet elevation and
nearly flat, around South Port and
Price’s Beach ......... 2000 acres.

Curran’s Souud ...... 1500 ,~
From 200 to 1200 "’feet elevation, but

moderately level and of good quality,
on accountof the nature of the subsoil 1500 ,,

Coal Island (an elevation 500 feet), (~reat
Island, Passage and Chalky Islands
(an elevation el 500 feet) ...... 2000 ,,

Between Chalky and Preservation Inlets

1000(inferiOrfeet)quality’ ......
average elevation 5000

,,
South of Preservation an~l" towards

Windsor Pnint ... 15,c00,j
Between Chalky anci’I)usky ~’oun~ ... 20,000,,

In this district there is therefore about
i 3500 acres of the best quality of land, and

43,500 acres which is higher and less available.
The whole of this land, like nearly every spot
on the coast which is not absolutely precipi-
tous and below 3000 feet, is densely wooded.

The subsoil of the low laud is mostly
shingly or sandy where derived from the
carbonaceous strata, but is always covered
by at least one foot of dense vegetable
mould. On much of the higher land the rock
is very close to the surface, but even where bar-
estthere is often a growth of large trees which
cling to their places by inserting their roots
deeply into the fissures and rents of the rock,
The amount of disintegration of the mountain
slopes caused by this simple agency is very
considerable, and, as I have previously
remarked~ appears quite sufficient to account
for the piles of large angular fragments with

:which they are often strewn. Early in the
morning of the 22ud, we got a south-east
wind, by which, with the aid of the current
down the Inlet, we were able to weather
Passage Island, arid get out to sea through
the channel that lies between it and Chalky
Island. I have not, as yet, had an opportu-
nity of landing on Chalky Island, although I
have passed close to it at various times. It ap-
pears to present abrupt and ruinous cliffs to
the sea on all sides, excepting at its N.E.
angle, where there is a coml~aratively low and
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level promontory, upon Which, Henry says
there were at cue time a few white men. who
lived there and cultivated gardens. They
were probably a party of sealers or whalers.
This promontory appears to be of granite
overlaid by eonglomorates and coarse sand-
stones, and again by clay and light-colored
chalky looking beds; the whole dipping to
the S.W. but rising again towards the opposite
or seaward side of the Island. Its N.W.
angle is formed of rugged pinnacles of conglo-
merate, that form dangerous reefs, upon which
we found the sea breaking furiously. The
wind continued fresh, so that we had no diffi-
culty in weathering the formidable reef which
runs out for more than a mile from Providence
Head, which forms the northern boundary
of Chalky Inlet.

It occupied 2 hours from the time we left
Southport tiil we had this reef between us and
the land, after which we began to think that
we were at last fairly out of these Sounds, in
which we had spent the last five weeks. Ex-
cepting a few days after our first arrival, there
has been no weather until this date; by whicb,
if we had wished, we could have got out to the
northwards. The S.W. swell rolls right into
these inlets, and as the only wind blowing out
of them is from the N. or N.W., there is al-
ways a great difficulty in getting out with any
wind from the opposite direction. In making
an offing of 4 miles, and opening up the West
Cape and the entrance to Dusky Bay, the
course was changed to N., leaving the wind,
which moderated as the day advanced, right
behind us. Coasting along at the above dis-
tance, I got a good view of the coast--although
the distant mountains were quite enveloped iv.
clouds. The country is more level than I
expected : the shore is bounded by rocky cliffs,
a few hundred feet in height, from the summit
of which there is a gentle slope for a distance
of six miles to an elevation of about 1500 feet,
backed by smooth wooded ridges--the sum-
mits of which are 309.0 feet above the sea.
This slope extends from Chalky Iulet to
Dusky Sound, but is divided by the valley of
a stream that enters the sea at the West Cape,
which has its rise apparently from the West
side of Stopper--a lofty mountain at the head
of Edwardson’s Sound. ]?he dark woods
which cover this slope are occasionally broken
by patches of yellow, where there are open
grassy spots, and its uniformity is broken by
a few sharp cones--not unlike tho~e on the
seaward slope of Saddle Hill. I have no
doubt, however, that a close inspection would
prove this surface of the country to be far
more rugged than its appearance from the
seaward indicates. At 3 o’clock in the after-
noon, we were off the south entrance to
Dusky Bay, where the Maoris had doubtless
arrived by this time, as we observed they had
left their camp when we passed it in the
morning ; but I was so desirous of getting up
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the Coast with this favorable wind, that we
pushed on, trusting to their joining us at Mil-
ford Sound,- according to their promise. The
mountains behind Dusky Bay appear to be
high, judging from the extent of them covered
by snow. The Peninsula that forma the sea-
ward partof Resolution Island and ends in
:Five Fingers Point, is low. It has the same
gentle slope as the land to the south of Dusky
:Bay, but we were too far from shore to make
it out clearly. It was quite dark when we
~passed Breaksea Sound, the night being mild,
and fine, with a light southerly breeze, form-
ing a delightful contrast to the disagreeabl¢
weather we had had of late. The sea was
brilliantly illuminated with large fiery masses,
which proved to be compound Polyps, forming
tubular masses sometimes 12 inches in length
and 2 in diameter. There was also a great
variety of Medusa ~ and afew specimens of .the
curious little Clio were obtained.

The breeze continued favorable until day-
break, when it became calm, the air being de-
liciously fresh and mild. ~Ve were then off
Nancy Sound, at a distance of 7 miles from
the shore, and had a panoramic view em-
bracing the whole Coast from Milford Sound
to Dusky Bay. Its aspect is gloomy and for.
bidding in the extreme. The black moun-
tains rise abruptly from the water’s edge, with
a sloperarely less than 25 o ~and often 50 o to
60 o, but not forming sheer precipices. The
walls of the Sounds are equally abrupt, and it
is obvious at the first glance that they c~mnot
have originated as arms of the sea,.or be due in
any degree to its erosive action ; their most
protected angles and nooks having the same
abrupt and still outline that characterises the
seaward slope.

The view from the summit of a range of
mountains~when a mantle of clouds conceals
their base and wells up into all the valleys
and ravines--has been likened to their partial
submergence beneath the sea; and to convey
a correct impression of the appearance of this
Coast~ I need onlyreversethe simile, as the hard
outlines and profound valleys, which we are
accustomed to see only at considerable eleva-
tions, having been here reduced to the sea
level. We remained nearly stationary till
1 p.m., when the wind shifted to the N.W.,
and clouds began to gather on the mountains,
warning us to take shelter, so that we put back
to Thompson’s Sound, which was 7 miles to the
southward, as it could be most easily entered
with the wind from this quarter, and more-
over, affords a more secure anchorage than
Nancy Sound, to which we were opposite.
We now passed closer in shore, so that I was
able to observe the formation to be slate or
schist~ traversed by large veins of quartz. The
wind carried us right into the Sound, but then
failed us, so that the boat had to be launched,
and the yacht towed up to the anchorage in

Dens’ Cove, s distance of three relies. The
sea was quite calm, and there was hardly any
swell in at the entrance, so that we got in
without difficulty. The sides of Thompstm’s
Sound are precipitous, the appearance ira.-
mediately on emering it resembling that pre-
sented only by the upper portions of Chalky
and Preservation Inlets. We were hardly
anchored when the storm from the N.W.
broke, and in a few hours acquired great vio-
hnce--the gusts of wind drawing through the
narrow mountain valley having terrific force,
and accompanied by torrents of rain.. It was
very fortnnate that we turned hack, as we had
had no warning of the coming of this storm,
except from the gathering of the clouds on
the mountains, the barometer having main-
taiued steadily the high reading of 30.35.
This storm, which, continued for three days,
was the most violent we have had on the
coast, the gusts of wind having such strength
that though we lay in a land-locked cove, it
was found necessary--besides putting down
two anchorsmto moor the craft to the trees.
The rain was incessant and very heavy, as
much as 8 inches falling in 48 hours. The
barometer fell to 29.43, but not until the
worst of the storm passed--on the 27th--
when the weather began to moderate though
still continued blustering and showery.
Deas’ Cove is a very small anchorage opening
to the south or up tlm Sound, being closed
from the opposite quarter by a low and par-
tially swampy neck of land, about a square mile
in extent, and bounded on the one side by a
low rocky ridge, and on the other by lofty
mountains. The rock is a granitic gneiss, the
hard surface of which has faithfully preserved
the groves and polished surfaces caused by
ancient glaciers. Excepting the small flat
above mentioned, there is no level ground in
this neighborhood, and indeed, it would be
ditieult to find standing room on much of the
Coast.

On the 28th we took advantage of a mode-
rate breeze to sail up the Sound. The scenery
is very remarkable. The mountains have an
.average height of 2000 feet, and a few peaks
rise to 4000 to 5000 feet. They aremereshape-
less masses of rock, covered only with a low
straggling scrub, excepting in a few gullies
where alone there are trees of any size. For
several thousand feet above the water level,
and probably from far beneath it, the rock
has been smoothed and planed down by the
ice action. There are very few ravines for the
drainage of these mountains, the rain running
off in’precipitous torrents, which Scour paths
down their sides from 60 to 80 yards in widthi
One of the most remarkable of these torrents
occurs on Secretary Island, where a large
body of water leaps from the top of a preci-
pice about 2000 ft. in height, almost to the sea
level.
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The appearance of this Sound recalled -to
mind the descriptions I have read of the
Straits of Magellan, excepting that the glaciers
which there descend to ttm sea are here want.
lag; but there is abundant evidence of their
having existed in these valleys atone time, most
probably when these mountains were elevated
several thousand feet above their present rela.
tire level,--a conclusion founded on observa-
tions which I will not attempt for the present
to give in detail. Secretary Island is com-
posed of granitic gneiss and other highly
altered rocks, inclined towards the west at a
low angle. On the opposite side of the Sound
the lines of stratification dip in the opposite
direction, so that the valley occurs on the
ridge of an anticlinal fold, and forms the only
instance I have seen of the apparent con-
formity of one of these valleys to a line of
dislocation. Passing behind Secretary Island,
we reached Doubtful Inlet, still sailing to the
southward, and led by the wind, followed up
Crookedstone, which is a narrow and tortuous
branch of the Sound about 6 miles in length.
The following day the I~.W. wind gave way
to fine southerly weather, the change--as is
usual--having given a slight coating of snow
to the mountains as low as 1600 feet above the
sea. The valley of Crookedstone is extremely
precipitous, but opens oat towards its head
¯ vhere it divides into three branches, the cen-
tral of which leads across a level flat for about
a mile, to the head of Dagg’s Sound.

Round the head of the Bay extensive mud
fiats are exposed at low water, on which there
are plenty of ducks and other water fowl.
The bush which covers the fiat is very dense,
consisting chiefly of a thicket of fuschia trees,
but on the moderate slopes, birch, remu, and
tree-ferns reach a larger size than in other
parts of this Sound. There are also a number
of cabbage trees of a species not found on the
East Coast--known to the natives as the To.
we. The New Zealand holly (uEurybraden.
tare) is also very common along the shore,
where i t grows to a considerable size. We
enjoyed a few days of magnificent weather
at this time, with sharp frosts towards day-
break, so that everything was covered with a
thick hoarfrost; and on the 30th, the surface of
the water from side to side of the Sound was
covered with ice about one-eighth of an inch
in thickness. This arises from the film of
fresh water having frozen on the surface of
the salt, exactly as if it had been contained in
a shallow pool, the temperature of the salt
water a few inches below the ice being 48 ¢~.
A few hours of frost of slight intensity, was
thus able to freeze up the yacht, although
she was floating in salt water 6 fathoms in
depth.

Leaving this secluded valley on the 31st,
we dropped down slowly with the tide--towed
by the boat---but did not reach moi’e than
~haff-way down :the arm by dark~ when we

anchored opposite the entrance of a large
valley, ca the right hand side of the Sound,
which presents a greater extent of level
ground than is usual in this Sound.
This valley appears to curve towards the
south and west, so that its upper extremity
was shut out from view. On its eastern side
it is bounded by a precipitous cliff, sur-
mounted by little peaks, from which we
named this place Rampart Cove. :It is no~
a good anchorage, as it is exposed to the north-
west winds, and from the edge of the mud
fiats which were laid bare at low water the
bank descends suddenly, and the water
deepens forty to fifty fathoms. Next day we
continued our slow progress down the Sound,
but after making about three miles the wind
sprung up from the north, so that we had to
seek shelter in a bay on the left hand of the
arm, which was named Waipero Cove, where
we anchored on the edge of a steep bank in
ten fathoms water. During the night it blew
a gale down the valley in which we lay, so
that our anchor dragged, and we drifted off
the bank into deep water, and at 2 a.m. all
hands had to be called, and being high tide
we ran the schooner right into the mouth of
the creek, and tied her up to the trees in eight
feet water, and where it was nearly dry at low
tide. We were detained here for three days,
during which time I made a careful survey of
this cove in order to obtain its exact form,
both above and below water, in order to test
the theory of the glacier formation of these
valleys. The average depth of water is 90
to 100 fathoms, to which depth the rocky sides
of the valley descend at an angle of 35 o, where
there is a level mud bottom from slde to side
which slopes gradually towards the main
body of the Sound. The bank which bars
across the Valley and forms the head of the
Bay, is a true moraine, its upper part con-
sisting of angular blocks of rock of every va-
riety found iu the mountains, but in front this
moraine is marked by a bank which has been
formed of the finer materials, brought down
by the streams and shot into deep water.

It is however impossible to convey a correct
idea of the form of these valleys without the
accompanying plans and sections.

Among the fragments in the head of the mo-
raine at the head of the cove there were small
blocks of crystalline marble of pure white color
and white grain, and sometimes speckled with
brown and lead colored mica; hat this in-
teresting and valuable rock was not found
in situ.

Ca the 5th of August we again got out into
Doubtful Inlet, and a favorable breeze soon
carried us to Thompson’s Sound. On the
right side of Doubtful Inlet I found a snug
little cove, not particularly marked on the
chart, where there is a convenient anchorage
for vessels not drawing more than ten feet,
water. If we had known of this place it
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wou~d have saved us several days, as we
would not have required to take the schooner
up to the heart of Crooked Arm, from which
we found it so difficult to escape again. In
Thompson’s Sound we had again to resort to
towing, but the water here being perfectly
salt, the craft was less sluzgish than in the
upper part of the Inlet. so that we made good
progress and reached Dens’ Cove ea.’ly in the
a~ternoor.

During the fine weather which we ha~ at
this time, the barometer continued very low,
remaining steadily at 29"50. When ex-
amining a swampy flat at the head of Dens’
Cove, besides the traces of kakapos, I believe
I also saw those of the Moho, or Tuckahed of
the natives, or the Notornis of naturalists,
a large species of swamp hen that was coeval
with the gigantic Moa, and of which only one
specimen, shot in Dusky Bay, and procured
by Mr. Mantle, has yet been seen by natura-
lists. A second specimen was however shot
in this very swamp by a party of whalers, of
whom Henry was one ; and [ heard from the
Maoris that these birds are yet tolerably plen-
tiful on the west side of the Te Anau Lake.
It is not improbable, therefore, that if the
tracks of any large birds have been seen by
the diggers iu the neighborhood of the Wak~-
tipu Lake, it has been this bird that has been
mistaken for the Moa. It is about two feet

¯ in height, nod has the largest foot of any bird
in the country, so that its track, especially if
in snow, would be sure to attract attention.
When feeding, it is in the habit of cutting the
grass into short lengths, and laying it in a
heap, but does not chew it into a pellet after
the manner of the kakapo.

The weather being favorable we sailed next
morning for Milford Sound, which is distant
forty miles to the north. After getting out-
side we had lair wind and clear sky, although
there were a succession of snow storms on the
mountains. Until nightfall we made but
little progress, but by daybreak next morning
we were off the entrance of Milford Sound.
The scene was magnificent as the sun rose, and
slowly lighted up the inequalities of coastward
slope, and so threw back the mountains in
their true proportions and full grandeur. At
daWrt they had looked rather insignificant,
their sharp serrated crests seeming merely
fo fJrm a summit of a dark wall rising close to
the water’s edge. These mountains have a
different aspect from those fucther to the
s~uth, for instead of solid cubical masses
bounded by mural cliffs, they form groups of
pe~ks joined by narrow ridges, and throw off
~loping spurs towards the sea. The highest
mountains almost overhang the S~und on
either side-~Pembroke Peak on the north
having a rounded summit covered with per-
factual snow, and the Llawrenny Peaks to the

:south being also snow-clad. It was 11 o’clock
J~efore we passed Fo~ Point~ which is the

south headland, as at that time in fine
weather the breeze commences to blow up
the Sound from the seaward. We anchored
for a short time in Anita Bay while I landed
to examine the beach fro~ which the Maoris
procured the jade or greenstone fi~r the ma-
nufacture of their ornaments and weapons.
It is from among the shingle that this stone
is obtained, occurring as rounded pebbles
alonz with fragments of hornblendie gneiss
and felstoue. Although I found plenty of
these pebbles, I did not discover the source
from whence they ’are derived, but a large
felstone dyke crops out behind the beach, in
contact with a green hornblendic rock and
serpentine ; and as the telstone near the sides
of the dyke contain small green specks, which
areof the nature of this mineral, it is probable
that it has been formed along the line of
junction as nodules and irregular masses.
Proceeding up the Sound, three mile~ from
the entrance, it becomes contracted to the
width of half a mile, and its sides rise perpen-
dicularly from the watcr’s edge, sometimes tbr
2,000 feet, and then slope at a high angle to
the peaks that are covered with perpetual
snow. The scenery is quite equal to the
finest that can be enjoyed by the most dif-
ficult and toilsome journeys into the Alps of
the inferior, and the effect being greatly en-
hanced as well as the access made more easy
by the incursion of the sea as it were into
their alpine solitudes. The sea in fact now
occupies a chasm that was in past ages
ploughed by an immense glacier, and it is
through the natural progress of events by
whichthe mountain mass has been reduced in
altitude that the ice stream has been replaced
by the waters of the ocean. The evidence of
this change may bb seen at a glance. The
lateral valleys join the main one at various
elevations, but are all sharply cut off by the
precipitous wall of the Sound, the erosion of
which was no doubt continued by a great
central glacier long alter the subordinate and
tributary glaciers had ceased to exist. The
precipices exhibit the marks of ice action with
great distinctness, and descend quite abruptly
ton depth of 800 to 1,200 feet below the
water level. Towards its head, the Sound
becomes more expanded, and receives several
large valleys that preserve the same character,
but radiate in different directions into the
highest ranges at the time that these valleys
were filled with glaciers. A great "Ice
LakC’ must h~ve existed iu the upper and
expanded portion of the Sound, from which
the only outlet would be through the chasm
which forms its lower part. Two hours sail
brought us into a fresh watt~r basin, where we
anchored, and next day, as I intended to" re-
main here sometime, a large tent was put up
on shore and everything in the yacht was
taken out and overhauled. The carpenter
also commenced tO build the dingy~ the tim-
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bet for which had been cut ancl sawn while
we lay in Cuttle Cove, in Preservation Inlet.
Two streams of considerable size enter the
head of Milford’ Sznnd, the Cleddau River
from the S.S,E., and the Arthur River from
the S.W. A well timbered flat about a mile
in extent lies between them, but has been
principally formed by the materials brought
down by the first-mentioned stream, con-
sisting of shingle and stratified sands. It is
evidently a river valley deposit, and its sur-
tace slopes up the valley of the Cleddau
River, forming benches four to nix feet above
the highest floods. This flat (and a few hun-
dred acres on islands in the lower p~rt of the
Arlhur giver) is the only land at the head bf
Milfbrd Sound that could possibly be made
available for any purpose.

Betow the narrow part of the Sound around
Anila Bay there is another small portion of
level lan~l, but it is a mere strip by the
water’s edge aiong the base of steep ranges of
hills. Fresh Water Ba4u, in which we were
moored, is an expansion of the main channel
of the Cleddau River lying between the before-
mentioned fiat and a vertical precipice of rock,
but closed in from the up-sound winds by
Cemetery Point. We lay within a few hundred
yards of the foot of a cascade 540 feet in verti-
cal height. The grand scale of the surrounding

scenery detracts, however, from the imposing
effect which this fall would have in any other
situation. The volume of water is very con-
siderable, especially alter heavy rains, forming
a stream for a hundred yards between the foot
of the fall and the edge of the sea 40 feet i,a
width, ant, judging from the flood mark, some-
times 18 to 20 feet in depth. The occasional
flooding and the continued dashing of wind and
spray from the falling water have prevented
the growth of scrub on a small plot of about
an acre in extent, which from a distance pre-
sents the pleasant, because an unusual sight on
this coast, of a grassy knoll. The surthee of
this plot is covered with hummocks, not un-
like graves, which doubtless has suggested the
name Cemetery.

For several days after our arrival iu Milford
Sound we had continued bad weather, with
thunder and snow storms on the mountains,
.~o that little could be done beyond examining
the shores of the Sound. On the 10th Au-
gust, however, the weather promised well in
the forenoon, so that I started up the Valley
0fthe Cleddan River, bat in the afternoon it
began to snow heawly, so that I had to return
alter getting about five miles from the mouth.
It was rough and cold work, as the channel is
blocked by large boulders, so that it was
necessary to cross and re-cross the river very
frequently. The valley has a very rapid fall,
but it is crossed by no ledges of rock or other
obstacles than the large boulders derived from
ancient modulus, with which the valley is par-
"tinily blocked up. The fi()or of the valley 

composed of the detritd matter, the rock only
showing at the sides where it forms steeply in-
clined slopes, grooved and scratched like
those of the Sound. Of course it would he
quite useless to s arch for gold in a valley
having this character, even where excavated
in an aur£erous formation, which it is not, as
the detritus has undergone uo a~sortment in
the true rocky floor to which it would be ne-
cessary to sink, may be many hundred feet
beneath the surface. Three valleys join to
form the main valley of the Clehdau Rivcr,
but ~hey all seem to originate among pre-
cipitous mountains, and give no hope of
an easy passage to the eastern s:de. Four
miles up the rivcr, ou a tributary from the
south-east, I fimnd the recent camping-place
of a party of diggers. They had laboriously
cut a track through the thicket along the side
of the river, so that I infer that it had been
flooded at the time of th~.ir visit, and that they
could not follow its channel a~ I had done.
Both the Cleddau and tat Arthur River appear
to be liable to tremendous floo]s, as the line of
river-dr£t can be traced b tek in the Woods to
the height of 20 feet above their usual level.
During these floods the valley would be quite
impassable, as the tributary streams could not
be flooded. Next day, when examining Deep
Water Basin, which lies between the mouth of
Arthur River and the wooded flat, we iound
another camping-place, at which there was-
"Nugget, 5th June, 18~3, 1%. D. K," carved
on atree, probably by the same par~y of men
that were up the river; also in Harrison Cove,
which is the entrance to the valley that leads
to Pembroke Peak, we found another of their
camping places of still later date.

The geological structure of the mountains
around 5Iilford Sound is more complicated
than in any other part of the West Coast that
I have examined. The prevailing rock is
syenitie gneiss, associated with mica schist
greeustone porphyry, and felspathie schist
succeeded towards the lower part of the Sound
by fine grained gneiss of newer age, felstones,
qu~rtzites, and clay slates. No metallic ores
were observed, bat several might be expected
to occur among the last-mentioned group of
strata, if a locality were found to have been
traversed by fissuies in which vein-stone
could form. When sailing abgut the Sound,
we frequently saw large shoals of the cow
fish, which is an immense Porpoise ten to
twelve feet ialength. They swim with great
speed, raising their large back fin out of the
water every few minutes; and sometimes
leaping several feet clear of the surface. I
shot one, but having no harpoon could not
secure him before he sunk. Several seals
were also seen about the mouth of the Sound,
but, though easily shot, it was impossible to
secure them, the water being so deep elo~e to
the shore, as they also sink when dead. Fish
are not so abundant in Milford Sound as they’



ave to the south ; but we got a few trumpeter
and sea perch of excellent quality ; and also
several small species of fish, which f have not
seen elsewhere on the coast. On the 17th
August, there having been several days of fine
weather with S. E. wind, I made another at-
tempt to examine the Cleddau River, taking
with me three men, a tent, an6 provisions for
some days. The woods were very dry and
pleasant, and the stream so much lower than
during the previous week, that we were able
to skirt it in many places where ][ had pre-
viously to wacle across it.

:Following up the middle of the three
branches which join to form this river, by
evening we had made about 8 miles--the
latter part of the journey being very rough
work, on account of the great size of the
boulders which block the channel, and over
which we had to scramble at the risk of slip-
pinginto the torrent ; this did happen to two
of the party, but fortunately with no worse
result than a thorough drenching in the icy
water.

The fall of the river is very great ; and the
bed of the stream is everywhere composed of
glacier detritus, sometimes rudely stratified,
and filling the valley to the height of 1500
feet above the sea level, the immediate river
valley being excavated between this accumu-
lation and the steep smooth wall of rock
against which it rests.

:Next day we followed up one of the branches
to its source. The upper part of its valley
is cut to the depth of 540 ~eet, through a true
moraine, consisting of earthy clay, containing
regular blocks of rock of all sizes up to 30 and
even 40 feet in diameter.

The stream ends quite abruptly against a
glacialised surface of rock, which slopes to a
height of 3000 feet, at an angle of from 30 o
to 40°. The snow, which falls from the
mountains, is unable to lie on this polished
surface, and sliding down, wedges in at the
back of the moraine, forming a miniature
glacier, though without the true ice structure,
at an elevation of only 1000 feet above the
sea level. The depth of the grove, which has
been cut by this snow bank between the rock
and the moraine, is not less than 400 teet.

By a slightly dangerous climb, we got up
the glaeialised surface of the rock and on to
the top of the great moraine, which is heaped
up against it. The frequent landslips which
take place from the face of the moraine cliff
does great havoc among the trees that grow
on top, leaving their roots bare, so that they
die, and are easily thrown over. The forest
is very open, and some of the trees are of good
~ize. The principal trees Which I observed at
analtitude of 1800 feet; were the black birch,
the~ron wood, or batta, the remu, totara,
cedar (a second species of Potocarpus), broad
leaf, New Zealand holly (JEurybria dentata),
moka, and several others.

At [this altitude, on westerly exposures
there are few lichens, or mosses, as the woods
are well aired and the soil dry. We were now
in the third great longitudinal valley, whicil
runs north and south, crossing the main val-
ley, which is continuous with that of the
Sound. As these valleys conform to the trend
of the strata, they probably indicate lines of
softer rock, along which the erosion was more
easily effected by the descending glaciers. In
these valleys, the moraine matter is heaped
principally on the eastern side, being oppo-
site to that unon which the greatest accumu-
lation of ice must always have taken place.

The study of the deposits which fill these
valleys possesses great practical interest from
their intimate relation to the gold drifts on the
eastern side of the mountains.

Although the mountains rise so precipitously
from the valleys, they are not ~o steep towards
their summits, where there is generally a large
area, presenting slopes on which snow could
rest under circumstances favorable for its ac-
cumulation, and form the source of glaciers
which wou~d descend into the lower valleys.
Pembroke Peak (66"23 feet) is covered with
perpetual snow, which on its south-east face
extends as low as 4009 feet, with a slope of
20 o to 30 o, and there terminates in a cliff
of true glacial ice, judging by its intense blue
tint compared with that of the surrounding
snow; and did it not overhang a precipice,
this ice would doubtless descend as a glacier
to a very low altitude. :Now the average
height of the mountain ridges is nearly 6000
feet and with the present conditions of cli-
mate, an elevat ion of the land equal to 2000
feet would, a¢ cording tO the best estimate I
can form, raise about six-tenths of the area of,
this mountain district to that altitude, which
is certainly co nsiderably above the snow line
in the strict sense, of from where the snow
never disappears during the Summer, unless
by gravitation after assumingthe glacier form.
by regelation.

It is a mistake to estimate the size of glaciers
generated from a mountain range merely by
its altitude, as it is truly the area which in the
district is elevated above the snow line that
determines their extent. If this be the case,
the area must always be diminishing rapidly,

from the eroding action of the descending
ice, and therefore the extent of the glaciers
must also diminish. Judging from the sti’uc-
ture of the Sounds in the west side of the
mountai us, and that of the Lake district on the
east side, I am inclined to think that the op"
posite sides of this mountain range have an"
dergone repeated and alternate oscillations to
the extent of at least 1000 feet in either direc-
tion from a nominal point; and that ~he
Western district being at present near to the
period of greatest depression, the re,elevation
of the land to the other extreme would be al,
most sufficient to extend the glaciers to their
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aade~ limits, for the residual exces~ of cold
to effect this could easily be accounted for by
the necessary alterations in the physical geo-
graphy of the country which would accompany
such re-elevation.

The immense lapse of time and number of
secular return~ of these conditions is well
shown by the remains of the high level val-’
leys, which were the wide channels for glaciers’
of earlier da~e, but are~ now represented as
fringing shelves along the sides of more pro-
found valleys, just like the terraces skirting
the valley of a river, which is changing its
course from side to side, ofs gradually deepening
channel. From the altitude we had attained,
I could see that there was no hope of finding
a saddle at the head of this valley, which ap-
pears to be surrounded by precipitous moun-
tains 5000 feet in height, with detached
snowy peaks several thousand feet higher.

As the weather was very threatening, we
made our way back to the camp of the pre-
vious night, and regained the schooner next
day during a violent storm, with rain from
the south-west.

On the 24th August, giving up all hopes of
the arrival of the Maoris--of whom we heard
nothing since we were in Chalky Iulet--I left
the head of Milford Sound and dropped down
to Anita Bay, where we anchored at dark ;
and next morning, at 4 a.m., taking advantage
of the land breeze, sailed to the northwards
tO tl~e Awarua River, which is laid down on the
chart 18 miles further up the coast. After
making 6 miles, the wind died away, when we
were off Yates’ Point, which is the first pro-
montnry to the north of Milford Sound.

As the yacht lay becalmed, with too heavy
a swell running to allow of our towing, and,
as it was necessary that the Awarua should be
carefully examined before we attempted to
enter it with the craft~ I went on in advance
with three hands in the whaleboat.

Keeping close in shore, I had a good view
of the coast, and satisfied myself that it would
be quite possible to get along it from Mil-
ford Sound northwards. The appearance of
the country is considerably altered from that
to the south of Milford Sound, as the high
snowy mountains trend to the ]~.N.E. from
Pembroke Peak, and retire behind lower
wooded hills, ~which, however, are too steep to
be of any value, unless the bush could be re-
placed by pasturage.

The coast line forms a succession of bold
headlands, which generally have a group of
sharp rooks or a long reef extending from
them to the seaward. Between these head:
lands are shallow bays, with steep sandy or
sldngle beaches, on which the surf breaks with
tremendous violence. Three o~’these bays are
of, lm’ge slze~eaeh’having a large valley ex-
cending from-it into the interior in a southerly
direetioni and.it.is as flowinginto the most

northerly of these that the Awarua of the
Admiralty Surveyor is laid down on the chart.
The proper Awarua of the Maoris, according
to all the informatioo that I am able to collect,
is, however, a large river that falls into Jack-
son’s Bay to the north of that river, which I
named the Jackson last summer, but which
I have since learnt is known to the Maoris as
the Terrewhatta.

After pulling 10 miles, and when opposite
to the south end of the second bay, or Martin’s
Bay of the chart, we observed a smoke on the
shore ; and, on standing in for it, found it to
be a party of Maoris, who made signs for
us to land; but as the sea was breaking
nearly a quarter of a mile from the shore,
I dared not take the boat even within
hail. Guided by the Admiralty chart,
which hitherto I had found faithfully cor-
rect, I was making to the next Bay to the
north in search of the Dwarud River, when
Henry~ who had been along this coast
sealing, though he knew nothing of
that river, thought that I was going
too far, and that the mouth of the
only large river he had ever heard of on the
coast, into which there was a chanceof taking
a yacht, was at the northern extremity ni
Martin’s Bay, as he recoguized the long aud
dangerous reefs that lay before us. On making
towards the north end of the sandy beach,
which extends for three miles, we found a
strong current against us, which quite con-
firmed~this opinion. Still, however, when
close in shore, we could see no appearance of
an entrance, the surf seeming to break with
increased violence where the sandy beach,
meets the rocks. Proceeding cautiously and

keeping a few boats’ lengths from the rocks,
we~ however, found that this appearance was
deceptive and that there was really a pretty
wide channel lying between the rocks and the
point of the sandspit, and pulling up against
a current of two or three knots, a few hundred
yards brought us into comparatively still
w~ter, when we ~ound that we were in a large
river about a quarter of a mile in width, the
first reach of which extends for nearly two
miles, parallel with the sea shore, and
separated from it only by a narrow sandspit.
After landing on a graveUy point where there
was an old Manri hut and a camlSing place
where tents had been pitched very recently,
I lost no time in examining and making a
rough plan of the entrance Of the river, anti
having sounded carefully, set up guide marks
by which to bring in the schooner at once
with next morning’s tide, should she arrive in
the offing during the night. The channel is
quite deep enough for much larger vessels, as
there is ten feet of water in the shallowest
pgrt of the bar, but it is very na~ow, and
there are five or six awkward sunken rock~
nn that side on to which the current woul~l
naturally tend to s~eep’a~ v~ssel. HOwever, I
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laticipated no difficulty in getting the yacht
in if we could only hit the proper time of the
tide. Next morning as we could see nothing
of her in the offing, we pulle 1 up the river
against the ebb for a fe~ miles, and were
greatly pleased with the alluvial land and f~he
fine quality of the forest growth with which
it is covered. Being afraid that the schooner
might arrive in time for the evening tide, I
did not go far up the river, and on returning
to the sandspit at 1 p.m. we saw her at a dis-
rance of 8 miles to the S.W., but further from
the land than where we had left her on the
previous day. After lighting a large fire as a
signal, it being then low tide, I was able
to improve my plan of the entrance to the
river and fill in the rocks and channel more
accurately than previously. The current was
flowing out with great velocity, the clear
channel at the turn of the tide being con-
tracted to a width of 110 met.

WhiIe we were tending the signal fire on
the sandspit after dark, the Mantis we had
seen on the beach otr the previous day joined
us. There is only" one family of them, con-
sisting of a very old man, his wife and two
daughters. They have lived here for five
years, having previously resided in Jackson’s
Bay. Through Henry, I learnt from them
that a vessel, which from their description we
supposed to be a cutter, had called here some
months ago and landed two men, who Irro-
eeeded up the river in a small boat, but re-
turned in a short time in a starving condition,
having lost their tent, gun, and provisions by
a sudden freshet of the river which swept
them away during the night. The Maoris
supported these’ men for tt long time until
their vessel called back for them. On her
second visit she entered the river and sailed
up it for a long distance, and, as far as we
could make out, they were here at the time of
the great storm which we experienced in
Thompson’s Sound, which commenced on the
25th July.

Next morning (the 27th August) there was
a fine southerly breeze, and we were on the
look-out for the schooner, but she was not m
sight. However, at 8 a.m. we heard her gun
fire round the point to the north, and imme.
di~tely put out across the bar, it being ~hen
almost the turn of high water. When they
picked’ us up after a pt~ll of a couple of miles
from the land, I learnt that the skipper, mis-
led by the chart, had been sweeping the
n6rthmost Bay all tlm morning in search of
the entrance of the Awarua River, where he
expected to communicate with me. He
describes the bay as being very deep, with a
bold boulder beach, without any appearance
of a river, and" complained of the great risk
he had run in being led to sweep so close in
shore in search of the riveri through the error
of the chart, as, if a nor’wester had sprung up,
he never c~,fld have beat out against it, As

the weather looked very threatening in that
direction, the skipper was afrAd that unless
he got into the river with this tide he would
have to run back to Milford Sound, and
therefore we determined tQ try it at once,
even though the best time was already past
befbre she was able to beat up to.the entrance.
However, I did not anticipate that the ebb
current would acquire such velocity in such
a short time, as we afterwards found that it
did, or the attempt would never have beer~
made. When within a cable’s length of the
entrance the anchor was dropped in five
fathoms water, while the first kedge and line
was ~un out. This brought her right abreast
the point of the sandspit, and in the worst part
of the channel, having a group of sharp rocks
within a few yards of her stern. The second
kedge did not take her out of da~ger, for the
current had now acquired the velocity of five
or six knots an hour, so that we could hardly
stem it with the boat to lay kedges. The sea
had also increased, and made it wild and
dangerous work, as immense rollers were
breaking twenty feet to our left, the break
just ceasing at the edge of the deep water in
the channel. Twice the boat was nearly
swamped in attempting to fetch back the llne
irom the next kedge. At this time a part of
the windlass gave way, o~ing to the violent
jerking on the chain--for the anchor had to
be dropped each time the kedges were shifted
--so that the position of the craft became very
critical, and if any of the kedging lines had
snapped, nothing could have saved her, Ho~-
ever, thanks to the judgment and care exer-
cised by Captain Thomson before our start-
ing, all our gear was of first-rate quatity,
and the next kedge brought her behind the
shelter of the sandspit, where she was tolerably
safe. It was more than two hours’ hard work
to get her in so far--a distance of barely 500
yards---during ~hich all hands were taxed t~
the utmost, and I cannot praise too highly
the skill and coolness displayed by the skipper
and cr~w on this trying occasion. When the
tide slackened a little the yacht was tracked
up for a sh6rt distance farther, and mooredin
a very snug place behind a rocky islet, on the
right side of the river.

Early on the morning of the 28th I pro- ¯
ceeded up the river, accompanied by the skip-
per, to see how far up it would be advisable
to take the yacht.

We had the advantage of the flood tide,
which carried us rapidly up, and after a dis-
tance of four miles we were surprised gnd de-
lighted to find that it flows out of a lake, one
to two miles in width, and extending in
southerly direction for ten or twelve miles.
We had a fair wind up this lake, so that by
noon we reached its upper extremity, where
a considerable stream enters it from the S.S.I~.,
and up which we were able to take the boat

for nearly a mile, The lower part of thi~ lake



i~ ~rdl~arati~el~¢ shallow, varyii~g from six to
tea f~ih~mis, and surrounded’ by a large ex-
tent of level land, which is continuous with
the flat through which the river winds, and is
bounded ca either hand by low sloping
hills.

About fiveaniles from its lower end it how-
ever acquires all the characters of one of the
Sounds, being bounded by steep mountains that
rise out of deep water. At the head of the
lake there is a large fiat, covered with thicket
of’the tutu, fusehia, and other shrabs, where
we round tracks of wild pigs--the progeny,
Henry learned from the old Maori, of a pair
that had been turned loose a few years since.
After finding the only safe mooring place near
the head of the lake, which is a little project-
ing headland on the east shore, which will
afford shelter from the N.W. gales, we re-
turned next day to the schooner. For some
time after this we had stormy and changeable
weather, which caused some loss of time, and
nearly a fortnight e~apsed before I had com-
pleted the survey and examination of the
lower part of the river and coast, and was able
to proceed up to the lake with the schooner.
This river is called by the Maoris the Wake-
tipu-kaduku, or the river that leads up to the
],Vakatipu Lake ; by which theymean, not the
Wakatipu Lake of the east side of the moun-
tains, hut the l~ke I had just discovered, and
which, in order to avoid confusion, I propose
to name the Kakapo Lake, in order to pre-
serve the name of that rare and interesting
bird which will, in all probability, soon be-
come extinct ~ and preserving part of the Maori
name, I would name the river Kaduku.

The Maoris describe this stream as of very
small size ~ and further, that it is impossible to
land with a boat at its mouth, or indeed in
any other part of that bay, which I may men-
tion is known to the whalers as the Big Bay.

Martin’s ]3ay, into which the the Kaduku
River flows, is 4 miles across, between the
two headlands, and rather less than a mile in
depth. As the headlands are partly composed
of the same grits, sandstones and conglome-
rates, that occur on Coal Island in Preserva-
tion Inlet, it is very probable that the beds of
coal may also occur along with these strata,
although, -as yet, I have discovered no trace of
it. The strata of the South Head is as follows:
proceeding southwards from the sandy
beach, the shore is strewn for half a
mile with large boulders~ principally of
syenite, grcenstone, and gneiss. The first
rock exposed in situ beyond the boulders is a
soft chlorite schist, passing into clay slate, and
containing large intruded veins of white
quartz, and occasional beds of silicious fen "
Jtoue.

The schists have a remarkable resemblance
to the Waitahuna and Tuapeka. They trend
to the N.E. and dip at a high angle to the
~award; they are succeeded by a stratum

40 f~et in thickness, of cream-colored crysta,
line limestone, apparently of excellent quality.
Overlying this limestone, and still pursuing
the same strike and dip, are the conglomerates
and grits of the carbonaceous strata, but in
which I could not detect any stratum of coal
or other traces of vegetable matter.

This conglomerate is remarkable for having
the pebbles which are of small size and well
rounded, very irregularly dispersed through
it, frequently without touching one another.
The matrix is a fine grained sandstone of a
purplish grey tint. The pebbles are frag-
ments of granite, syenite, quartz, silicious fel-
stone, basic felstone, porphyritic conglomerate
and diorite.

The conglomerate is succeeded by several
hundred feet in thickness of calcareous shale,
containing cherty nodules, not unlike flints.
The above strata form ledges that are ex-
posed at low water.

The cliff behind is composed of a very reo
cent formation, consisting’b..fa breccia of an-
gular fragments of the underlying rocks.
imbedded iu moist yellow clay. A.t the base
of the deposit, which is at least 350 feet in
thickness, rests a stratum of blue clay and
gravel. This deposit contains no fossils of any
kind, to throw light on its origin. The hills
behind are principally composed of the first-
mentioned schists with quartz veins, which is
a formation of much earlier date than the
succeeding strata from the limestune upwards.

The same conglomerates are also met with
on the North Headland, and there give rise to
very remarkable coast scenery, but their rela-
tions are not so clearly displayed,

The best weather tor entering the Kaduku
River is after a few days of light lq.N.E, or
S.E. winds, or with a light S W. wind if there
has not been previously a gale from that quar-
ter, as in that case there is sure to be a heavy
swell, especially if the barometer is low. The
most severe gales on the coast are from be-
tween I~.N.E. and 1~. N.W., and not often from
N.W, as is the case farther south, and on the
whole these were the prevailing winds during
the month’s experience we had of the place.
As the bay is open and the current sets
strongly offshore to the southward, there would
be little danger in a vessel anchoring in it for
a short time in fine weather,-to wait the
proper time in taking the bar, as, if a northerly
gale sprang up, she could easily reach Milford
Sound with the first of it.

The dangers, however, which are incurred
in entering the Kactuku River, are very great
in its present condition, arising from the
narrowness of the channel, the strt]agth of the
outsctting current (excepting at high water),
and the exposed nature of the coast, on which
there is hearty always a heavy swell rolling.:
Still, however, I believe it could be greatly
improved, and would form at least quite ~$



good a port as many which are freely entered
by sailing vessels and steamers of small size
on other parts of the New Zealand coast. If~
however, an easy line of route be discovered
to the interior of the Province from this point,
tliis district--which is in itself of great interest
~will obviously acquire a still higher import-
ance, from its being the nearest part of New
Zealand to the Australian and Tasmanian
ports, so that in future times it may not im-
probably be a terminus of mail and tele-
graphic communication. Iu that case, for the
convenience of large vessels, it would be neces-
sary to have communication with Milford
Sound, either by a system of lighter~ge, or
overland, by road or railway, and thus ren-
der useful one of the most excellent harbors
oh the coast ; the only defect of ,~¢hich arises
trom its great depth of water and small extent
of available Iand on its shores.

The distance from the Kaduku River to
Milford Sound is only 18 miles, and the inter-
vening country, thou, gh roagh and hilly, is yet
traversed by valleys which could doubtless be
taken advantage of in the construction of a
road; but having only seen this country from
mountain tops and from the seaward, I cannot
speak positively on this point. The best
anchorage ground, which is at the head of
Milford Sound, could not, however, be reached
by a road, as some parts of the sbores of the
Sound are absolutely precipitous ; while
Anita Bay, which is the only other anchorage,
and situated on the south side, and close to
its entrance, is not only on the wrong side,
but is also too much exposed to N.W.
gales, so that it would be difficult to find a
good site for unloading. However, just within
Dale Point, which could easily be reached by
land, and where there would be perfect shelter,
I believe, by blasting and quarrying, a suffi-
cient extent of wharf frontage might be ob-
tained where vessels might be safely moored,
although the water is too deep for anchorage.

Milford Sound is one of the most easily
entered of all the Inlets on the coast, for, al-
though surrounded by high mountains, the
wind draws through it very steadily, and in
moderate weather there is a marked land
breeze during the forenoon, and a sea breeze
in the ~fternoou, while the influence of the
tide is not at all felt.

The Kaduku River makes three reaches
between where it leaves the lake and enters
the sea. The lowest, or Kaiyk Reach, is a
mile and a half in length, and is only sepa-
rated from the sea by the sandspit, which is
I00 yards in width and 60 to 70 feetin height.
This part of the river averages a quarter of a
mile in width, and has a wide channel with
no where less than 10feet of water. A sunken
reef of rock, however, extends nearly half-way
across it from the split rocks which lie on its
eastern side, and again at the upper end of
the reach Opl~osite to an old Maori kaiyk, a
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bank formed of snags buried in gravel nearly
crosses the river, and is almost dry at low
water ; but along its eastern side, however,
there is a channel 30 fathoms in width, in
which there is not less than 11 feet at high
water. From the bend of the river a nar-
row creek navigable for boats extends for half
a mile farther along the back of the sand-
spit, penetrating through dense scrubby
thickets, and flowing from a small lake near
which the Natives have their present kaiyk
and potatoe garden.

Above the Kaiyk Reach the River narrows
considerably, its average width being 180 yards.
It is deep from side to side, but out of the line
of swiftest current there arc a few snags,
which narrows the channel to some extent.
The proper channel varies from twelve to
twenty-five feet, and above the bank at the
Kaiyk there are no obstacles of any kind tc its
navigation. The laud is elevated consderably
above the highest floods, excepting in a few
places, where there arc swampy recesses ex-
tending back into the woods. The banks con-
sist of stratified gravel and sand, with a stra-
tum of clay, fall of marine shells of the same
species as those inhabiting the present mud
fiats, bat elevated thirty feet above the sea
level, the whole being covered with a thick
deposit of loam. This deposit proves that
there has been an elevation of the land at
least to that extent, and that the Kakapo Lake
is, in its nature, the same as the upper part of
one of the Sounds farther south, but only being
cut off from direct communication with the
sea by the elevation of the shallow bar which
formerly extended across its entrance.

There is at least 4000 acres of alluvial land
bordering the river and the lower part of the
Kakapo Lake. It is covered with timber of
finer quality and of greater variety than I have
seen elsewhere on the West Coast, comprising
white, red, andblack pines, totara, miro, iron-
wo~d, moka, birch, ghoa, and others--all of
luxuriant and healthy growth. At the angle
between the two upper reaches, named White
Pine Reach and Lake Reach, are the Alleys,
which are two small coves that have an aver-
age depth of 18 feet, and form snug little har-
bours, secure from alt winds and currents.

Excepting at the eutranee of the river,
where the channel that is free from dangers is
only 11o feet wide, and at the two obstruc-
tions which I have mentioned as lying oppo-
site to the kaiyk and the splt.rocks, the river
has a clear ehannd for navigation from the
lake to the sea that is not less than 40 fathoms
in width, and 12 feet in average depth of

water. The proper time for taking the bar
is after three-quarters flood, when, unless
there be a freshet in the river," the current
generally ceases to flow out. At half-flood
the average so,mdings are from 15 to 20 feet,
and only in one place on thebar 10 feet, which
was probably.on the top of a rock. : Besides



the group of sharp rocks at the entrance,
about a cable’s length within the bar there is
a dangerous rock nearly in mid-channel, and
generally a wash at high water; but the water
being quite smooth around it, it can easily be
avoided.

With regard to the currents and tides
within the river, they vary so much, accord-
ing to the state oi the weather, that it would
require a few months’ experience of the riyer
before a correct account could be given of
them.

From what has been observed, however, it
appears that after a few days’ rain the current
runs out very strongly, and the effect of flood-
tides is hardly at all felt, so that there is a con-
stant outset. After fine weather the current
in the river does not rnu stronger than between
Dunedin and the Heads, which is from two
to two and a half knots per hour during the
ebb tide. The influence 8f the flood in ordi-
nary weather is felt within the river about au
hour and a half before, and half an hour
after, it is high water outside. But after a
few days’ fine weather and southerly winds,
when the level of the lake becomes lowered,
the flood tide commences to run up the river
fully two and a half hours before high water,
at the rate of nearly two knots an hour. On
the bar, however, the current never makes
stronger than at the rate of one knot an hour.
.Within the entrance of the river the rise and
fall of the tide is from four to eight feet, being
full tide ~ the change of the moon at ll.40.
The range, however, decreases on ascending
the river, and in the lake it certainly does not
exceed six inches. By keeping in line the
marks which 3 put up to guide the yacht over
the bar, and which I intend to place in a per-
manent form before I leave the river, a vessel
will pass safely between the pqint of the spit
and the sunken rocks ; but after opening up
the bend of the river she must keep close to the
back of the sandspit, where there is the deep-
est water within a couple of fathoms from the
edge of the bank, the exact position of which
can always be easily known by the tide-rip,
Which the rollers give rise to on breaking over
the spit into deep water. In the present state
of the entrance no vessel drawing more than
seven feet should attempt to enter this river,
and then only under very favorable circum-
stances, with a high barometer and light S.E.
wind,

For a quarter of~ mile within the lake the
water is shallow, excepting in the proper chan-
~el, which lies to the eastern shore, in which
there is from two to ilve fathoms ; but when
over this bank there is everywhere from 10
to 20 fathoms, with steep gravelly shores,
and further up the lake, where the shores
become mountainous, the depth increases
to 70 fathoms. When the lake is very low the
water im slightly brackish just within the

entrance, but elsewhere it is at all times per.
fectly fresh. In the lower part of the river
the water is fresh only during the latter half

of the flood tide, but then only on the sur-
face.

On the 10th of September we left our moor-
ing at the Split Rocks, at 6’30 a.m.,just as the
tide was beginning to run up the river. We
got on very well as far as the Kaiyk Rapid,
where the bank I have mentioned crosses the
river, but there a gust of wind off the
eastern shore caused the schooner to take the
ground, and before she was got off, the up-
current was nearly spent However. she was
kedged up during the day against the current,
and in the afternoon, was anchored in Gravel
Cove, which is a pretty little bay on the east
side of the lake, with six fathoms water, and
so steep a beach that the stern of the yacht
was hauled in and made fast to the trees with-
out touching the ground, so that we could
jump ashore.

The gravel beach which surrounds the lake
rises to 6½ feet above the ordinary water level?
which indicates the extent to which it is oc-
casionally flooded, and it was delightful to have
such a pleasant promenade after the bold and
rocky shore we had been accustomed to on the
other parts of the coast.

The Maori family had accompanied us, and
had established a picturesque camp in the
woods close to the mooring place. For the
next few days we had splendid weather, so
that I was able to ascend several of the moun-
tains. Towards the Sara Hills~ which .lie to
the N.W. of the Lake, the land slopes gently
back for three quarters of a mile, forming a
succession of terraces rising to a height of 270
feet, and covered with fine open woods of noble
growth. At the base of the hills these ter-
races become broken and cut up by gullies,
but there is no rock exposed, as they appear
to consist, to a height of 400 feet of imperfectly
Stratified clay and sub-angular shingle. It is
in this broken ground that the Maorls catch
the Kiwis and Kakapoes, but although they
accompanied us one day for that purpose they
procured none, as their dogs were too shy to
hunt before strangers. They are always able
to catch them when they are alone, however.
Only the small Kiwi is to be fonnd here, the

larger species, or Takawika, being found only
in the Sounds further south.

The slopes of the hills are very steep, but
still are covered with trees of large size; some
of the iron-wood trees, (Rata), at an elevation
of 2,000 feet having a girt of from 20 to 30
feet.

South of Gravel Cove a considerable stream
enters the lake from the eastwgrd, which the

Natives call the H~kuri, and south of which
the high mountains commenced to bound the
lake. From Cairn Hill, one of the low peaks



on Skipper’s Range, which lies along the east
side of the lake, a splendid view of the moun-
tains and surrosndir~g country was obtained
from a height of 4,000 feet.

The ascent was very steep but not dit~icult ;~
no view was obtained until we were clear of
the woods, which ceased at 3,400 feet, at which
elevation they have their upp(r limit, as all
the mountains in this district.

As they give way to the open grassy top of
the hill, the birch, which is always the highest
tree, becomes scrubby and stunted, and covered
with dry crisp lichen. Shrubs not seen lower
down also appear, some of which I had only
previously remarked on the Pigeon Hill on
Jackson’s River. The bush is replaced by
Coarse grass and large tussocks, with scattered
bushes of stunted shrub heath (Dracophyllum),
several species of Calmisia, and other sub-alpine
plants.

The sky be!ng without a cloud the view
from the summit was magnificent.

To the westward the sea hounded the hori-
zon trom below Milford Sound to the north of
the Awarua Bay, but the shore line was con-
cealed by low wooded ranges, so that its form
could not be observed excepting at a few points.
The Awarna Valley was very distinctly seen at a
distance of 6 miles trending to the S.E., and
from 2 to 4 miles in width. It has a level
bottom partly occupied by a lake, and partly
open and grassy; but there it is probably
swampy. No large river could be seen, but a-
considerable quantity of water must, I should
think, be discharged through the valley from
the snowy mountains, where it originates.
This lake, I afterwards learned, is known to the
~Iaoris a~ the Waihuna Lake, and the stream
flowing from it to the sea, the Awarua of the
chart, by the same name ; the only Awarua
which they know being, as I have previously
mentioned, a river flowing into the north end
of JacksonYs Bay.

From the Waihuna Lake a valley two
miles in width, tolerably level and not ele-
Vated more than a few hundred feet, leads
through to the Kakapo Lake, so that the two
larger valleys are connected by a tract of
available land.

Turning towards the interior, the large
groups of snowy mountains could he dis-
fingnished, Separated by the great valley
which runs to the S.S.E., and is partly occu-
pied by the Kakapo Lake.

The Darran Mountains, which are the group
to the west of this valley, are those that
cluster round Milford Sound, of which Pem-
broke Peak is the most remarkable from the
seaward. It is not, however, the highest, as
Tutoko Peak, which is a lofty conical moun-
tain, having a shape similar to Mount Aspiring,
and occupying a central position between Mil.
ford Sound and Kakapo Lake~ is higher by
tzrobably 1,000 feet.

These mountains extend to the ~a,~’h f~r ,qt
least 20 mi?es, bounding the valley of the
Kakapo Lake by a straight abrupt slope which~
however, is not precipitous.

The Bryneira mountains, to the east of the
valley ot the lake, constitute a much largei"
group, extending as far as the sources of the
Jackson River, Matakitaki, which flows to the
Wanaka Lake and the Dart River, which flows
to the Wakatipu. Two ranges belonging to~
these mountains, b~h of them at this season
covered with snow, lie between the Awarua
Valley and the Kakapo Lake, from between
which the ttokuri stream flows to the north,
and self, rated by a low saddle from a third
large lake which as yet I only know of by
report, and termed by the Maoris the
Wawaihiwuk Lake, the drainage of which is
effec~ed through the Kakapo river that flows
into the upper extremity of the Kakapo Lake.

Before leaving the summit of the moun-
tains, we put up ~pile of stones for the pur-
pose of afterwards ascertaining its exact
position. The lower part of the mountain
bordering the lake, is compo~d of porphyritic
~reenstone, like that at Milford Sound, but
overlaid by granitic gneiss, consisting of
laminae of felspar and quartz, with flakes of
pearly mica irregularly dispersed. The rock
sometimes passes into a rose-tinted or white
quartzite, with layers of mica and felspar at*
ranged in very fine la~nin~e. They are the
same rocks as are met with on Black Peak~
near the Wanaka Lake.

On the 18th we sailed to the upper end of
the lake and made the schooner fast in Warp
Cove. The upper end o~ the lake is in
latitude44 ~ 31’41"; that of Gravel Cove,
where we were last anchored, 44v 23’ 40’~
and the lake is about 10] miles in length.

About the 15th the barometer fell as low as
29"08, but without any remarkable change in
the weather following. In the course of a few
days it rose to’30 inches, when a violent storm
set in on the night of the 18th, accompanied
by a rainfall of 6 inches in the thirty-sixhours
that succeeded, but during whicn tinm ~he
barometer continued to rise steatlil~y. The
frec)uence with which this anomaly occurred
shows how little the indications o4’ the baro:
meter are to be trusted in these deep moun-
lain valleys.

JAMES HECTOR,
Provincial Geologist.

Dunedin, 19th Oct., 1868.

HOLIDAY.

BIRTHDAY OF HIS ROYAL HIGH-
NESS TItE PRINCE OF WALES.

HIS Honor the Superintendent directs ii;
to be notified thata)n Monday, the 9’~h

day of November current~ being the birth-
day of His Royal Highness the Prince of
Wales, the Provincial Government Ollices
will not be opened.

Trto~As D~c~:,
Provincial Secretary,
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