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WITH NOTES UP TO DATE.

REPORT

To THE COMMISSIONERS OF THE

%  Waste Laxp BoarDp oN THE RE-
LONNOISSANCE SURVEY OF THE
SourHERN DisTrICTS oF OTAcoO,
executed during the months of
January, February, and March,
1857, by J. I. Twomson, Chief
Surveyor.

LEFT Dunedin on the 5th of Janu-
ary, 1857, and arrived at Invercar-
gill on the 11th of the same month.

The weather proved unpropitious for
four days after my arrival at Inver-
cargill, so I could not move from thence
till the 15th; but during the interval
the necessary steps of cleaning and
testing the Instruments, preparing pro-
visions and equipments, were attended
to.

SURVEY.

On the 15th Istarted for New River,
with the view of obtaining such pre-
liminary knowledge of the nature of the
country as would enable me to decide on
the mode of survey to be proceeded with.

After viewing this part of the country,

and from thence to a considerable ex-
tent the districts coming within the
limit of operations, I was led to adopt
a system of survey hereafter described,
which 1 judged would meet the require-
ments of the Board and the public, and
be executed in so limited a period, that
the results would be early at the service
of the same '

The object which the Commissioners
of the Waste Land Board charged with
the administration of the Lands of the
Province had in view, being a survey
that would enable them to mark off the
proposed * Hundreds,” and blocks re-
served for sale under the ¢ Land Sales
and Leases Ordinance, 1856,” as well
as the positions of Pasturage Runs and
Public Reserves, all of which measures
called for immediate settlement, it ap-
peared evident to me that the require-
ments of the Board and the public,
numerous and urgent as they were, could
not be met in a limited period by con-
forming to the most approved and
necessarily tardy systems adopted in
Land Survey, viz., Triangulation and
Traverse.
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‘Considering the above circumstances
and the nature of the country to be
submitted to survey, which possessed
in every direction prominent features

or natural survey stations in the nu-

merous peaks of the hills and moun-
tains; considering also the fact that
the requirements of the Board did not
demand absolute minuteness as a foun-

dation to their measures above stated,’

it appeared to me that the system so
much had recourse to in Nautical Sur-
vey, viz., the ascertaining of differences
of latitude for the basis, and the obser-
vation of converging angles for the
details, was admirably suited to com-
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pass the objects in view, by its rapidity- -

of execution and correctness of princi-
ple.

In carrying out a series of triangles
over a country, correctness demands the
careful measurement of a base, and the
erection of stations in every direction
as minute points of observation; for
were this not dome, as the operations
proceed from small to greater, every
incidental error would increase with
the progress. This is not the case with
the other system ; for the basis being

founded on the distance between two

cbjécts at the extremes of the opera-
tidns, any errors incidental to the same
decrease as the operations contract from
greater to smaller. Hence the pro-
priety of adopting less defined natural
objects stead of minute artificial sta-
tioms; in this species of survey.

Having fixed upon the system of
sutvey to be adopted, I proceeded to
Campbelltown, in the vicinity of which
is situated the well-known prominent
object called the Bluff, this being
chosen as the southern extreme of the
survey operations. Here I earefully
ascertained the latitude of the Custom
House of Campbelltown, as noted be-

low.

) deg. m. 8.
22nrd  Jan.~—~Mean of 18 circum-
" meridional altitudes........ e 46 35 588
23rd Jan.—Mean of 16 do. do. 46 35 538

—

Mean latitude of Custom House 46 35 56'3 S.

1 also obtained observations for the
true meridian, by which and local mea-
surement, I ascertained that the sum-
mit of the Bluff was in latitude 46 deg.
86 min. 551 sec. South, and that the
Dome Mountain, (the other proposed
end-of the basis of survey), bore from
thence 7 deg. 47 min. East.

From the summit of the Bluff I took
bearings to all prominent objects hav-

ing sufficiently defined aspects to be
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used as stations, after which I proceeded
with the general operations of the sur-
vey. These I will hereafter shortly
describe.

From Campbelltown I returned "to
Inyercargill, and having procured a
pack-horse, proceeded over the Waio-’
pai and Waimea Plains, diverging in
every direction for observations, till T
arrived at the foot of the Dome Moun-
tain on the 15th February. From the
top of this prominent and commanding
object, having the Bluff summit as
Zero, 1 obtained bearings of all the
principal objects that I had observed
from the latter position, besides other
natural features eligible as stations.
Near the base of the same mountain, I
ascertained the latitude of Observation
Bush to be as follows :—

deg. m, s.
17th Feb.—Mean of 5 circum-
meridional altitudes............ 45 34 5}
» Mean of 3 do. do. 45 34 4566

Mean latitude of ObservationBush 45 34 48:38S.

These and the preceding observations
for latitude were taken by an excellent
Sextant of Troughton’s manufacture,
and a Mercurial Horizon, accompanied
by registers of the Thermometer and
Barometer. The distance of Observa-
tion Bush on the meridian from the
Bluff summit will thus be found to be
1 deg. 02 min. 06'8 sec., or 71'486
English miles.

‘With this as the basis of the survey,
and the knowledge of the true bearing
of the Station at Observation Bush frong
the Bluff summit, which is by calcula-
tion 4 deg. 28 min. 30 sec. East, the
application of the rules of Plane Trigo-
nometry fixes the position of the Dome
Mountain, and thence all other main
stations in the survey, where and to
which therequisiteangles were observed.

Regarding the degree of accuracy
that may be attained to by the system
of cireum-meridional altitudes, while 1
may state that at prior periods I have
had much greater agreement in sets of
observations, yet it will be observed
that the greatest difference in this in-
stance is 54 sec., or as measured on the
ground, 547 feet. But considering that
this errov is halved, by taking the mean
of two sets, and that any error of instru-
ment will not affect the length of the
base, all the sets of observations being
taken with the same instrument, on the
same side of the Zenith, the real error
may be assumed at considerably less
than the maximum above stated.

Assuming the error at the maximum



given, viz., 547 feet in 71'486 English
miles, or 377,448 feet, that is, 1 in 690,
it will be allowed that the foundation
of operations possesses a degree of ac-
curacy not generally attained in chain
measurements on unprepared ground
such as that now submitted to survey.

Having explained the mode of con-
structing the basis of survey, it will
now be necessary to notice the general
operations depending on the same.
They were shortly as follows :—The
country was journeyed over in every
direction, positions being fixed by
taking angles with the Theodolite to
three or more known stations by the
system of ¢ converging angles,” already
mentioned as being so much had re-
course to in nautical survey. These
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observations of angles were taken every

two to four miles, aswas found requisite,
and the positions of the topographical
features in their proximity, such as
rivers, ridges, bush, &ec., weye ascer-
tained by cross, transit, and tangent
bearings to them, all being taken by
the Theodolite. The prismatic compass
was depended on only for very minor
detail.
: AREA.

Having thus briefly described the
mode of operations, I will proceed to
notice the extent and the areas of the
classes of lands in the District sub-
mitted to survey. The District is
bounded on the South by Foveaux
Strait; on the Fast by the Mataura
River; on the North East by the Um-
brella and Slate Ranges; on the North
‘West by the Eyre and Takitimo Moun-
tains; and on the West by the Waiau
River.. These boundaries extend 92
miles North and South, and 60 miles
FEast and West; the estimated area
being 3728 square miles,

The above area is divided into the
following classes of lands, the details of
which will be found in Appendix A :—

570 square miles

Moss and Marsh do...... 108 »
Agricultural do........... 400 .
Pastoral do...eeuens oenel, 2150 1
Barren do. .c.ccoveieininen 500 .

" 8728 square miles

The 400 square miles of Agricultural
Land are principally on the Mataura,
Waiopai, and Oreti plains. One-third
of the same is at present too wet for
cultivation. Of the 2150 square miles
of Pastoral Land, one-fourth may re-
quire drainage; and everywhere, in
both the above classes of Land, there
is sufficient fall for this purpose.
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Beyond the limits of the surveyed
Districts it would be improper to omit
the mention of the existence of about
600 square miles of Pastoral country at
the heads of the Waiau and Oreti Ri-
vers ; also the existence of an extensive
undulating country to the North-east
of the Eyre Mountains, stretching as
far as the Canterbury Province, which
being only viewed at a distance, cannot
now be positively spoken of.

PHYSICAL GEOGRAPHY,

In the District are groups of moun-
tains, undulating downs, and level
plains. The groups of mountains arve :
~—Eyre, attaining to the height of 6084
feet above the sea level; Takitimo,
4998 feet; Hamilton, 4674 feet ; Dome,
4505 feet ; Longwood, 2602 feet ; and
Hokanui, 2297 feet. The altitudes of
these and other miner eminences will
be seen on reference to Appendix B;
and as such of them as have been taken
by the Acheron’'s Survey Officers differ
considerably from these, it is necessary
to state that I would only ask for such
dependence on my results as can be
placed on work done by a 4-inch theo-
dolite. Undoubtedly, also, the dis-
tances of the objects were generally too
great for the attainment of accuracy ;
but still they will be useful in giving
an approximate idea of the altitudes of
these features. (

The country that may come under
the head of ““ Downs” are the Taring-
tura and Wairaki Downs; also that
country in the vicinity of Twinlaw,
Centre Hill, Lintley, and Round Down.
The highest eminences among these are
Taringtura Hill, 2093 feet ; and Wood-
law, 1682 feet. —

The Plains are the following :—Wai-
opai, extending 30 miles in length and
breadth ; Oret, 25 miles in length and
20 in breadth; Waiau, 16 miles in
length and 10 in breadth ; Waimea, 25
miles in length and 8 in breadth. Five
rivers 15 miles in length and 6 in
breadth,

‘The principal rivers are the Mataura,
Makerewa, Oreti, Aparima, and Waiau.
Commencing with the first, the Ma-
taura takes its rise in the Eyre Moun-
tains, and has a course as the crow flies
of 95 miles. Its principal head is in
Eyre Peak, and the first thirty miles of
its course is through a district abound-
ing in narrow valleys and deep gorges,
bounded by high snowy mountains,
whose sides and spurs are steep and
rugged, possessing all the picturesque
and bold features of Alpine scenery.
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Issuing out of a deep gorge of the
. mountains, it flows into the Waimea
Plains ; then holding a South-easterly
course, it rounds the East base of the
Hokanui Hills, where it enters into
the fertile district called the Plains of
Mataura. On the East edge of these
Plains, situated two miles above Tutu-
rau, are the Falls of Mataura. Here
the river falls over a bed of limestone
20 feet in height, and when swollen,
the cascade takes an appearance of con-
siderable grandeur. From its Falls,
the Mataura meanders through the low
lands that approach the sea, which it
enters at the Toi-toi, forming by its
issue the entrance to the harbour of
that name.

The Makerewa has its sources in the
Hokanui Hills, from which it issues by
two main branches. From the junc-
tion of the branches it flows South-
west about 15 miles, when it joins the
Oreti; the combined rivers forming
the tidal estuary called New River.

The Oreti has its sources in the
‘Western spurs of the Eyre Mountains,
at a distance from its junction with the
Makerewa of 75 miles in a straight di-
rection. Excepting close to itssources,
it traverses a district generally undu-
Jating and level. Its peculiar feature
is that it takes in no waters of import-
ance below Five Rivers Plain. As its
sources are thus entirely in a moun-
tainous district, it is much subject to
rapid rises and heavy freshes in the
spring months, occasioned by the melt-
ing of the snow. At Five Rivers Plain
it suddenly bends from an Easterly
course towards the South, the bend
being called the “Elbow.” '

The Aparima has its sources in the
Takitimo Mountains, from whence it
first flows Easterly, then Southerly, to
Jacob’s River, from which its sources
;{re distant about 50 miles in a straight
ine.

The Waiau is the great River of the
South-west of the Middle Island, and
is about two-thirds the size of the
Clutha. It has not been surveyed to
its sources, but its upper course was
viewed frcm Centre Hill, which com-
mands a prospect of the same. Its two
per gorges were frem this position
udged to be 40 and 50 miles distant,
hich would bring them into close
roximity with Bligh Sound and Mil-
rd Haven, sitnated on the West
*Coast. Mr. Howell, of Jacob’s River,
¢ informed me that a Native track exists

- between Milford Haven and one of the
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heads of the Waiau, which river was
descended from, thence by the Maories
in moggies, or flax rafts, to its mouth,
near which the old settlement of Pahees
exists. This would indicate the exist-
ence of a practicable pass for man to
the West Coast ; but from what I saw,
it must be a very difficult one. The
head of the Waiau cannot be less than
100 miles from its mouth, and I do not
think it will exceed this, as throughout
its course it is joined by large tribu-
taries issuing out of the surrounding
high mountains, so must increase very
rapidly to the large volume that it at-
tains. A Western spur of the Eyre
Mountains will, I believe, be found to
divide the heads of the Waiau from the
heads of the Clutha. ‘The current of
the Waiau is very rapid and deep, so
as to be unfordable ; but it might be
crossed by rafts or boats at the Lime-
stone Gorge. About 50 miles from its
mouth ars the Te Anau Lakes, which,
having been only viewed . from a dis-
tance, nothing of consequence can he
noted regarding them.

At the mouth of the Mataura a har-
bour for small vessels exists; at the
Bluff a harbour for vessels of any size;
the New River may be entered by
vessels of 300 to 400 tons, or probably
more ; and Jacob’s River by vessels of
100 tons. The Waiau has a constant
outward current, and is said not to be
enterable even by boats. More ex-.
tended notices of these will be found
in the “ New Zealand Pilot.”

In connection with the river system
is a remarkable configuration of certain
plains and valleys, which lead to the
inference of considerable changes of
surface at recent dates (geologically
speaking). Thus the valley of the
Waimea stretches in nearly a dead level
from the Mataura to the Oreti, in the
same direction as the upper course of
the Oreti, and on the same level.. Also
the Oreti plains are on a deadlevel from
the Oreti to the Aparima; and all the
streams in the plains take their sources
close to the banks of the Aparima,
running from thence into the Oreti.
The Hamilton Burn, a branch of the
Aparima, and near its head, also joins
closely on to the Oreti. These valleys
and plains are filled with recent deposit,
the debris of the mountains, so must
have had some of .the proximate rivers
flowing over them. Thus, atno distant,
age, by slight variations of level, the
courses of all these rivers may have
been different to the present ones—the



Oreti joining the Mataura, the A parima
joining the Oreti, and again the Oreti
flowing through the lower course of the
Hamilton Burn into the Aparima.
Thesurface of the Districtisgenerally
well supplied with timber—near the
sea coast for agricultural requirements ;
and further inland there is mostly suf-
ficient for pastoral purposes. The
largest forest is that on the Long Wood
range, which, on reference to Appendix
A, will be seen to include 242 square
miles. In this forest birch prevails,
especially on the Eastern exposure;
but Totara and Pine are found in
abundance towards the Northernaspect.
The next large forest is that of the
Hokanui, including 72 square miles.
Here the best descriptions of wood are
found, including Black, White, and
Red Pine, and Totara. The rother
forests of large dimensions are those of
Seawsard and Eyre, relatively 58 and 54
square miles in size. ‘the formet

abounds in Pines, and the latter in

mountain Birch.

Of Marshes, Mosses, and Bogs, there
are eleven well defined—the most ex-
tensive being the Seaward Moss, in-
cluding 72 square miles, This is situ-
ated on the sea coast, between the Bluff
Harbour and the Mataura. Where the
under structure is exposed, the forma-
tion is seen to consist of dead vegetable
inatter, in some places approaching the
form of lignite. Lagoons and water-
holes abound on the surface, and it is
entirely impenetrable for quadrupeds,
and in certain places even for man.
The other Mosses do not in any case
exceed 7 square miles in extent, and
are distributed in various parts of the
District.

The rest of the surface of the District

is covered with natural grasses, which -

1 will notice under the head of ¢ Pas-
turage.” The entirely barren land is
only found on the tops of the higher
ranges, where the snow rests for nine

to eleven months in the year. Mount

‘Eyre, 6084 feet high, is never divested
of its snow. The entirely barren dis-

trict I judged to be at an elevation of .

5000 feet ; for while I would rank the
‘summit of the Dome Mountain asbarren
(4505 feet), being unfit for grazing
_ purposes, yet a hardy vegetation was
found even here, consisting of snow
grass, lichens, and a species of heath.
“When we descend from higher altitudes,
the unprofitable vegetation ends at the

level of 2000 to £500 feet above the

sea, if the soil be good.
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Of the climate of the District, Cap-
tain Stokes, in his Paper laid before
the Geographical Society (see Vol.
XXI., page 26), states that—* Speak-
ing generally, the climate is very equal,
although rather wet towards the sea
coast, but less so in the interior, as is
shown by the remarkable difference in
the vegetation of these respective situ-
ations, and by Mr. Hamilton’s ex-
perience of only 16 rainy days out of
46, whilst in the ship, out of 77 days,
35 were wet, Snow rarely lies on the
low lands, though we saw very thin ice
occasionally between the 15th of March

and the 1st of June. During this in-

terval the temperature ranged from 40
to 60 degrees, but on one or two oc-
casions as low as 32 degrees, and the
wind veered from North-West to South-
West.” : ,
My own experience is limited to the
months of October and November of
last year, and January, February, and
March of this year. I registered no
observations during the- first period,
which is the spring ; but may state my
impressions of the same.” These were,
that the climate is by no-‘means so severe

as during the corresponding period in

England, but that it is unsettled, with

frequent showers and ‘gales from the
West. S

On reference to Appendix D, a

register will be found of the daily state -

of the atmosphere during my last visit,
appended to which is one taken at Dun-
edin by the Rev. Mr. Burns, who polite-
ly placed his observations at my dis-
posal. I did not think it necessary to
draw on his kindness further than for
a portion of the month of January, as

my observations in the Southern Dis-

tricts at the sea level were confined to
that period ; therest being taken, often
at a high elevation, in the interior.
The comparison of the results shows an
equal atmospheric pressure, the differ-
ence being the unappreciable one of
00°C3 in.; and the temperature also
has scarcely any variance—such variance
amounting to only 1 degree, which, if
greater heat be considered an advantage,

“is in favour of the Southern Districts.

But regarding this subject, it is neces-
sary to remark, that the observations
not having been taken similarly in

_manner, some discrepancies are unavoid-

able. Notwithstanding this, the ob-
servations I believe will be found satis-
factory for practical purposes. My
observations would bave probably been
better taken at 5 a.m.and 1 pan.; if

ol 1




50, the minima and maxima would have
had greater agreement with those of
the, Dunedin register. The thermo-
metrical register of the Southern Dis-
tricts points to a peculiarity in the
weather, which is this, that a high
temperature in the morning is suc-
ceeded by bad weather. (See Febru-
ary. 5th, March 2nd, 5th, 23:d, and
30th.) Low temperature in the
morning, on the contrary, indicated
fine weather. (See January 15th,
23rd, and 29th, Feb. 9th, 15th, and
20th, also Mareh 10th, 16th, and 28th.)
The reason of this peculiarity appears
obviows, The region being elose
hordering to the eold and ponderous
atmaspheric eurrents of the Southern
Ocean, any rarefaction of the air by
heat. over the land causes an immediate
influx from thence, as exemplified hy
the South-West gales. The coast
weather is characterised by frequent
showers, and the interior by strong
breezes, but neither of such force as teo
injure crops. This characteristic is
hinted at in the paper of Captain Stokes
above quated, and may be accounted
for in the following manner. 'The
winds of this latitide being generally
Westerly,and charged with the moisture
drawi from the ocean, in coming in
contact with the high and cold regions
of the South-West coastand of Stewart’s
Tsland, the moisture is condensed, and
precipitates itself in showers on the
neighbouring distriets. From these
data, and many conversations that I
have had with Captain Ellis, the Resi-
dent Magistrateat Campbelltown, I am
led to conclude that threwghout the
year there are no great extremes of
temperature—the thermometer seldom
rising above 75 degrees, or falling be-
low 33; also that the rain fall does not

exceed that of many counties in Eng--

land. Captain Ellis also informed me
that the weather is often more settled
and agreeable in winter than in summer. *

In a district like this, situated on
one of the great volcanic zones, where
terrestrial galvanic currents may be
supposed to prevail, it will be correctly
surmised that the surface sometimes
indicates foreibly the presence of mag-
netic disturbance. This disturbance
was more or less sensibly indicated in
our observations; but the most re-

* Two years having elapsed since these ob-
servations on the weather were recorded, it
may be stated that they have been found to
be substantially correct. . . .
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markable is on the Bluff Peninsula, as
will be seen by the following :-— '

deg. rein,
On the summit of Bluff, variation 6 54 E.
30 feet to North of the same...... e 9 36W.
30 feet to West of the same ........ . 504 E.
30 feet to East of the same............ 46 44 E.
On Macfarlane’s Ruan ...... ceririvens « 16 40 K.
At Invercargill ................. veveinves 16 82 K.
* On Dome Mountain....... seeswenense 17 12 E..
" GEOLOGY.

In reporting on the formations of
the surveyed district, it is necessary to
premise, that as my attention was di-
rected to another object, what I can
now lay before the Board are only the
results of such incidental observations
as the exigencies of that object would
permit of. = That these observations
will be meagre and unsatisfactory may
be correctly surmised, owing to our
survey tracks occupying the most easy
routes, while the subjects of geological
investigation are generally to be found
in rugged districts difficult of access;

In the district, occupying as it does
a central position in the great voleanic
zone, of which the Islands of New
Zealand form a link, it might have
been expeeted that the phenomena pe-
culiar to volcanic regions might have
been found in the existence of vents
or craters, but this is not the case; a
circumstance which obtains all over
Middle and Stewart’s Island. Crystal-
line rocks are met with in the higher
and interior groups of mountains, and
also on the peninsula of the Bluff;
while the minor groups of mountains
and plains are, in formation, entirely
sedimentary, having strata more or less
disturbed in position and altered in
texture as we descend from the former
to the latter. Thus the river beds of
the Mataura, Oreti, Aparima, and
Waiau, having their sources in the
Eyre, Takitimo, and other interior
mountains, bring down granite, gneiss,
and other rocks as may be expected to
be in juxta-position, such as porphyry,
cherts, greenstone, and amygdaloids,
proving the above groups of mountains
to be of these rocks. The mrinor
ranges, such as the Hokanui, Taring-
tura, Wairaki, and Twinlaw, show a.
stratified formation, whose layers are
much tilted up and broken. These
ranges very generally disclose a meta-
morphic action, whether induced by

* The bearing of the magnet is affected in
all parts of the %"rovin‘ce where hard compact
traps crop out. These are found principally
on the higher parts of ridges and mountains.



internal heat or terrestrial galvanism,
in the hardening of the strata, altera-
tion of their texture, and introduction
of veins and concretions of foreign
substances, most abundantly exempli-
fied in quartzose and ferruginous mat-
ter. 'The protuberances of these ranges

- seem to have been preserved from de-
gradation and decay by the presence of
these metamorphosed minerals ; white
the lower regions, being composed of
softer materials, have proved to be
sensible to the impressions of the usual
dissolvents, viz., water, atmosphere,
and time.

The minerals found in these ranges
are porphyry, cherts, greenstone,
breeeias, and conglomerates. I have
1o--where observed the true basalt,
‘whieh may be termed the lava of ancient
epochs, and so commonly disclosed im
many districts of Great Britain and
Ireland. On the contrary, here all
development of subterraneous action s
to be found in the crystalline (gopular-
Iy ealled primary) rocks, and in the

metamorphosed formations above no-
ticed. On the plains and lower levels
aqueous or sedimentary formations, as
might be expected, prevail. The dew
posits of the present era are found in
the shingle transported by water, from
the high Iands to the valleys, and in the
vegetable deposits formed on the de-
pressionsnot coming under theinfluence
of the above action, but which a small
change of level would in most cases
have the effect of covering by shingle
deposits of the rivers. Thus the Sea-
ward Moss, covering 72 square miles of
country by slight alterations in the
courses of the Mataura and Oreti (both
shingle transporting rivers), might, ina

short geological epoch, be overrun by -

their deposits, which would have the
effect of pressing down the vegetable
matter to the consistency of the older
beds found in the same district, and
produced in the same manner.

Of the older formations of these -

plains, indications are brought to view
by the scooping action of the rivers,
also by land slips ; thus the Mataura,
24 miles from its mouth, makes inter-
esting disclosures of shingle strata, lig-
nite; limestone, and shales, the latter
containing fossil ferns. Here, at a prior
epoch, had been a shingle transporting
river, delivering its contents next a
moss, then a depression under the sea
level, and afterwards a rise to the
present state.

Of useful minerals in the plains and
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low lands, limestone was observed 12
miles from the mouth of the Walau, at
the west base of Twinlaw Range, at
the east of Mount Pleasant, in the
vicinity of Waimatook Moss, on the
south slopes of the Taringtura Downs,
and near the falls of the Mataura. The
limestone abounds in fossil shells,
amongst which were noticed shells
resembling the Terrebratula. Porrecta,
and the Pecten Lugdunensis of Great
Britain; the former in that region be-
longing to the Devonian group, and the

_ latter to the Lias.. ‘

I am not aware what has been done
in New Zealand towards classifying
the fossils, or towards initiatinga theory
of the superposition of strata founded
on the classes of fossils. It appears to
me that considering thewant of analogy
between the existing animal and
vegetable creations of the Antipodes,
that it is but reasonable to suppose
that in prior ages the syme want of
similarity obtained ; consequently no
theory can be' ventured on, exeepting
fromlecal obsexrvation and classification,
a desideratum highly desirable. ’

Granite of excellent quality exists
at the Biuff which might beadapted te
building. purposes. ‘Fhe. limestone at
the Waisu gorge is also of excellent -
quality for the: same object, and brick
earths everywhere prevail. The beds
of sea shells in Bluff and New River
estuaries will supply-to any extent
mortar or cement,

The existence of ‘Coal has often. been
hinted at, but the only bed approach-
ing to the qualities of this fuel, that. I
have met with, is on the Matauza, near
Tuturan, and thig is very inferior. At
greater depths no doubt better may be
met with, and the geological formations
would tend to this comelusion; but I
do not think there is sufficient indica-
tions to warrant the retention by Go-
vernment of any tracts of land on ac-
count of the supposed existerice of the
mineral.

The existence of Gold 1s undoubted ;
a fact first brought to light by Mr.
Ligar, Surveyor-General of New Zea-
Jand. The principal specimens yet
found have been obtained in the gravel
of the Mataura River, near Tuturau ;
but I am credibly informed that indi-
cations are everywhere met with in the
‘Waiopai and Mataura Plains. 1 bave
nowhere yet known of any individual
success at the occupation of gold-wash-
ing or digging as a business, nor have -
I seen above the small fraction of



an ounce in the hands of any ‘one.
Knowing that gold had been found, I
paid some attention to the subject at
various localities. - The spots where I
actually tried the sands and rocks for
gold were on the Upper Mataura, to
the north of the Dome Mountain ; -on

the Aparima near Taringtura Hill; in-

the  Orawia near Grassburn; and: on
the Waiau near the Limestone Gorge.
The trials (and they must be admitted
to be very imperfect) were made by
washing the sands in our pannikins,
~ these being the best. utensils for the
purpose in our possession, and. by dig-
ging in the chinks of the rocks and
scooping out the sand and mud with
our knives. In all our attempts we
were unsuccessful in finding the metal ;
but I must not omit to mention of one
of my assistants having reported the
obtaining one speck in the Waiau
sands. = Amongst the sands of the
‘Waiau, the gesidue consisted of black
grains, not unlike .oxide of tin, and a
few small crystals not unlike the gar-
net. The above black grains are also
found in the Mataura.

- "Having never visited a gold-field, I
can personally offer little to the Board
which may claim their dependence;
but if we proceed upon the information

given by geologists, I would point to

the districts-of the Hokanui Hills, to
the Slate Ranges, and to the valleys of
the Mataura and Waiau, as being pro-
bably auriferous. In these districts
quartz is disseminated amongst the
cherty, schistoze, and slaty rocks that
abound ; and the quartz, when found
on the surface, is much intermixed with
peroxide of iron. These are frequent-
ly the indications of . gold-fields, and
have been mentioned to me as often
_obtaining in the gold-fields of Austra-
lia. Onreference to Professor Ansted’s
apinions on the subject, I find him
concurring in the same; thus, in his
work on Geology are the following re-
marks :—*“ The rocks in which gold is
found are very variable, including gra-
nites, slates, schists, and even lime-
stones. The alluvial deposits, contain-
ing particles of the metal, and most
prolific when sifted and washed, are
quartzy sands with iron.’— (Ansted’s
Geology, page 226.) The intervening
rivers, viz., the Makerewa, Oreti, Apa-
rima, and Otautau, do not possess the
above indications. If, therefore, the
authorities should at any time deem
the subject to wear so important an
aspect as to call for active measyres in
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the matter, I would point to the North
‘Waiopai Plains and Upper Mataura as
being the most promising fields of trial.
The objections that I have heard stated
by practical “ diggers” as to the suc-
cessful pursuit of the metal, is, in
““ washing,” the frequent freshes; and
in “sinking,” the depth of the bottoms
and porous nature of the strata to be
gone through. These difficulties, no
doubt, were sufficient inducements of-
fering, ingenuity and perseverance
would overcome; but the process ap-
pears to call for greater means than are
generally possessed by individuals in
this Province. : .

The existence of other metals I had
few opportunities of ascertaining, as
stated before. Small veins of iron exist
on the Dome Mountain, but in so
slight thicknesses as not to require fur-
ther attention.

‘Whilst on the subject of minerals,
though it be going beyond the range
of my own observations, it will not be
improper for me to mention that the
settlers at Jacob’s River, who frequent-
ed the West Coast for many years, re-
port that in many of the Sounds, Coal
and Copper are abundant.

PASTURAGE.*

The subject of Pasturage appears to
me to be as important as any to this
part of the Province of Otago. The
natural grasses are always found to grow
in bunches known by the name of fus-
socks, and these tussocks vary in celour
and dimensions with the qualities of
the soil and nature of climate. In the
lower and moister districts near the sea,
the fussocks are sombre coloured, vary-
ing from red to brown, and attain con-
siderable dimensions, rising above the
ground at times to the height of 4 and
even 5 feet. In the higher and drier
districts the tussocks are light coloured
andsmall, affording fine and soft pasture.
The exception to the above rule is in
the limestone districts, which invariably
afford pasture of superior quality where-
ever situated. The pasturage, general-
ly speaking, is to be found adapted for
cattle near the sea, and for sheep in the
interior.

Commencing with the Waiopai and
Mataura plains, in the vicinity of the
Waiopai and Waikivi creeks, the grass
consists entirely of coarse, dull coloured
tussock, often rank and abundant, but
at other places much overgrown with

* The whole of this district has since been
taken up for Sheep Runs. i



fern and flax. As we approach to the
high terrace at the heads of these creeks
the grasses improve in qguality, the soil
being drier and fitted for the pasturage
of either sheep, cattle, or horses. The
pasturage in the vicinity of the Lin-
hurst creek generally bears good grass,
though rather coarser than could be
desired, but approaching to the southern
base of the Hokanui Hills, which is
drained by the Hedgehope Burn, the
ground becomes damp, and consequent-
ly the grasses are often thin, and of in-
ferior quality ; this is equally the case
as far as the east end of the above hills,
adjacent to the upper courses of the
Waimumu and Charlton. The Mataura
plains, lying in the proximity of the
Mataura, possessing as they do dry and
alluvial flats of superior quality of soil,
abound in fine pasture of soft tussock,
intermixed with spear grass (the latter,
one of the indications of good soil.)
Much of these plains are however at
present too wet for pastoral purposes,
but having a rich soil and sufficient
fall for drainage, on the district be-
¢oming populated, it will not be long
ere this fine tract will be improved
throughout.

To the north of the Wajopai and
Mataura plains lies the hilly district of
the Hokanuis, abounding in ridges and
valleys, The southern aspect of these
hills being timbered, it is only on their
northern eminences, spurs, and valleys,
that any remarks are required. Here
good grass prevails, but {requently on
too steep acclivities to be desirable for
the flockowner ; consequently, before
these De taken up as runs, the plains
will be occupied. The North-western
end of these hills does not possess the
qualities of the North-eastern, for here
the grasses appeared to be coarse and
much overrun with scrub. Proceeding
further inland we come to the Waimea
plains, and valleys of the Mataura and
Wakaia ; here a diversity of qualities
in the grasses is met with, the plains
producing superior qualities, the valleys
moister and coarser, and the hill spurs
grasses much overrun with the scrub
called “ tomata guru,” but generally of
excellent quality.

.To the North of the Waimea plains,
a mountainous region extends, giving
issue to the upper feeders of the
Mataura, To the altitude of 2000 feet,
good pasturage is only found onsuperior
qualities of soil, such as that produced
by gritty shales; beyond the above alti-
tude, a coarse valueless tussock, locally,
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called ““ snow grass,” prevails, till the
surface becomes entirely barren, which
takes place at the altitude of 5000 to
6000 feet. Above 6000 feet the moun-
tains were observed to be permanently
covered with snow. Between the ele-
vations of 1000 and 2000 feet a species
of aloe, locally termed * Spaniard,”
abounds, - also a silvery broad-leafed
grass, whose local or botanic name I do
not know. From 2000 to 4000 feet,
an elegant mountain daisy discloses it-
self amongst the coarse wvegetation ;
also a ground berry, having the taste of
the rose apple, and one or two low
plants, bearing odoriferous flowers of
considerable beauty.

Situated in the midst of this moun-
tainous region is the valley of the Up-
per Mataura, which being dry and well
drained, bearsgrassesof superior gnality;
and in the proximity of the Southern
slopes of the Eyre Mountains lies the
Five Rivers Plain, which has good pas-
turage on a considerable portion of its
surface, exceptions being at the bases
of the ridges, and round the Southern
aspect of the West Dome Mountain.
Here coarse tussock and ¢ honey-
combed ” country exists to some extent,.
It may be necessary for distant readers
to observe that the term ‘‘honey-
combed ” is locally applied to country
full of small holes closely approximate,
an indication of wet ground.

Having reached to the WNorthern
limit of the survey, I will again return
to the sea coast, commencing at the
mouth of the New River. The district
stretching along the sea coast to Jacob'’s -
River abounds either in sand hills or
swamps ; to the North of this com-
mence the Oreti Plains, which being of
considerable extent, have some diver-
sity of soil and pasture. Between the
Makerewa and Oreti a considerable
tract of good pasture is found; and in
the low lands of the Tomoborakau is
excellent summer feed for cattle; but

- approaching to the vicinity of Forest

Hill, and stretching thence to Woody -
Knoll, the district assumes an unfa-
vourable aspect, which, though posses- .
sing many dry ridges having excellent
cattle feed, is much intersected by
swamps and wet lands—all of which
however, are drainable. ‘
In the neighbourhood of the Spar
Bush much good pasture is found, also

on the ridges and terraces to the West -

of Waimatook Creek, but stretching
from these two localities to the base of
the Taringtura Downs an extensive
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tract of inferior country prevails, being
low, honey-combed, and much inter-
sected by swamps. What is exeeptional
to this description is found on the West
banks of the Oreti and the East banks
of the Aparima, where, especially on
the latter, belts of superior grass of
¢onsiderable area are found.

To the North of the Oreti Plains are

the Taringtura Downs. Here the pas-
turage is generally of good quality for
sheep, the Northern and Eastern slopes
having dry and superior herbage, while
the Western and Southern have what
may come under the denomination of
good. The exceptional tracts are in
the vicinity of the Taringtura Moss and
Dipton Creek. The drawback to these
downs is in the scarcity of timber ; yet
I believe that sufficiency will be found
for pastoral purposes.

North-west from the Taringtura
Downs lies Mount Hamilton and its
proximate ranges, spurs, and ridges.
This country is diversified with good
and inferior grasses. The level tops of
the ridges have very frequently exten-
sive mosses on them, while the slopes
and valleys bear grass of good quality.
I would infer, from the position of this
tract being between two high ranges,
viz., the Takitimo and Eyre mountains,
that it is much subject to violent winds
and drifting showers, yet there is every-
where abundant shelter for stock upen
it. :

Commencing again near the sea coast
_at Jacob’s River, where it divides into
two branches, called the Aparima and

the Omut, generally a fine tract of pas-.

ture exists, and bounded as it is on the
westward by the Longwood range, itis
well sheltered from the prevailing winds.
On this tract in the vicinity of Opork
Creek and Groper’s Bush, the grasses
are good, while on Omut Creek they
become inferior, being much overrun
with fern.

To the northward, on the slopes of
Mount Pleasant, Ferndunlaw, and Bald
Hill, the country assumes an inferior
character, being much overrun with
fern ; but to the north of the Otautau
Creek, which bounds these, the fern
disappears, and grasses of partly good
aud partly inferior qualities take its
place. To the east of Woodlaw and
Wairio Hill the pasturage is generally
inferior, but the northern aspect of the
congerie of hills to which these belong
bears generally good grass, mixed at
times with fern.
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To the west of these is the Orawia
River, which possesses a good pastoral
district, especially about the middle
part of .its course. Here limestone
ridges prevail (as stated before) as far
as the Limestone Gorge of the Waiau.
The northern districts of the Orawia,
called the Wairaki Downs, are scrubby,
and appear cold and inferior. Proceed-
ing to the Waiau River, in the vicinity
of the same, and stretching as far as the
‘Wairarak, grasses of superior quality
prevail on spacious terraces here exist-
ing ; but stretching towards Marshburn
and its sources, the country rapidly de-
generates ; the grass being scanty and
covered with flax. The district in the

vicinity of the Wairarak, and north-

wards to the base of the Takitimo
mountains, improves, the grasses ap-
parently being abundant, and of good
quality.

In closing this description of the
Pasturage of these districts, it will be
useful to state that supemor grasses are
estimated in the Land Office to carry
one sheep to two acres—good grasses
one sheep to three acres—and inferior,
one sheep to four or five acres.

AGRICULTURAL CAPABILITIES.

The Agricultural Landsare estimated
in the preceding portion of this Report
at 400 square miles, but this must be
accepted under the following explan-
ation, that in assigning the boundaries
of these and the Pastoral, the present
circumstauces of the colony are taken
into account. Under present circum-
stances lands distant from water carriage,
or nuclei of population, while they may
be of value to the flockowner, are value-
less to the agriculturist, for it must be
evident that the light and costly pro-
ductions of the former can bear a great
deal heavier carriage expenses than the
bulky stuffs of the latter ; consequent-
ly, however well adapted from climate
or soil, it would be useless to class as
agricultural what cannot now be used
as such. Before agricultural operations
can be successfully extended into the
interior—and mueh of it is well adapted
for the same—population must have
increased, and communication have been
improved ; conditions that require time
or unforeseen events to develope. The
district that has been classed as agri-
cultural is that contained within the
tracts around Invercargill, Campbell-
town, and Jacob’s River. Here iseasy
access to markets by means of water
communication or short land stages.



In the present infancy of colonization
of this part of the Province of Otago,
it may be correctly presumed that agri-
culture has advanced but little; indeed
all such operations are simply confined

to meeting the wants of home con-

sumption for the few European and
Native communities now settled in the
district, and the productions hitherto
have been confined to wheat and pota-
toes.

Of these products Jacob’s River
Yaises the greatest amount ; and having
been at this settlement during harvest,
T will state shortly what I observed of
the same. Of potatoes I need say little,
as this is a production universally con-
genial to the climate and soil of New
Zealand. Of wheat I observed the
following,—that forest lands, in small
plote, having been constantly under
crop for 14 years, were yet bearing
enough to induce the settlers to culti-
vate the same. On the more recent
virgin soils, the ¢rops of white wheat
were yielding 40 to 50 bushels per acre,
and the heads carried from 40 to 70
grains 6f excellent quality. The har-
vest was principally secured by the 6th
of March, the spring crops being con-
siderably later. I had various accounts
of the nature of harvest weather from
the settlers; but any difficulties that
they may encounter, I have no hesita-
tion in saying, are owing to the want
of proper means and appliances ; and I
am informed by a practical agriculturist
from the best district of Scotland, that
in such a climate as that of South New
Zealand, no fear for the security of the
crops need be entertained if improved
methods of farming be resorted to.
This opinion was invariably supported
by such disinterested settlers as I spoke
to on the subject; they declaring that
during their residence, sometimes ex-
tending beyond twenty years, crops had
never been known to fail in the district.
Excellent clover pasture is also to be
seen at Jacob’s River.*

* All grain crops are now grown in these
districts with perfect success, though as yet in
limited quantities. Settlers have mostly given
their attention to pastoral pursuits.
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At Omawi, Owi, and Tewais Point,
I also observed crops of wheat ; all of
which had been secured at the time of
my visit, which extended over the 24th
to the 27th of March. The plot of
wheat at Tewais Point, situated near
the Bluff, from being on a very exposed
position, I held to be of considerable
importance in proving that neither the
winds nor rains were sufficiently strong
to injure the same. Small crops of
wheat and oats have also been reaped by
the settlers at Invercargill. Mr. Rowan,
one of those having wheat, intimated
his satisfaction of his erop, and the
perfect ease with which it was secured
in good order. He accompanied his
remarks with the following observation,
“ that there was no still moggy weather
to sprout the wheat in the stook, and
the prevailing breezy hot weather of
this period soon dried off any effects of
a day’s rain.” - The crops of oats that
I saw were reared under great disad-
vantages ; yet the returns promised so
well that there is reason to believe that
this district will excel in the produc-
tion of this species of grain—a fact of
some importance in this hemisphere.

As practical facts will be of most
value to the Board, I will confine my-
self to the above observations on the
agricultural capabilities, which, I must
admit, are very imperfect for so im-
portant a subject; and in conclusion
may state that the lands named under
the head of Agricultural, being gene-
rally undulating and well wooded, with
frequent intersecting streams, on the
merits of the new settlement at Inver-
cargill being generally known, such as
its geniality to the European constitu-
tion—its temperate climate, and exten-
sive area of superior soils—it may be
presumed, that under the protecting
care of a liberal Government, the adop-
tion of the settlement as a home by the
children of the Anglo-Saxon race will
not be tardy.

Survey Office, Dunedin, 2nd June, 1857.
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APPENDIX (A).

ESTIMATED AREA OF THE NATURAL DIVISIONS OF THE
DISTRICT SURVEYED.
FOREST LANDS.

Sq. Miles. Sq. Mlles Sq. Miles

South Eyre wvaeesivanescnseseess 54 Brought forward......... 377 '
Takitimo..coceveisecarens eeeenans 14 Hokanui ............ ereensues 79
Wairaki coceeceensanienees v 6 Makerewa . 21
Hamilton .......... rereressasriane 4 Waiopal ...ocereniernnae cresenn 10
Wo0d Law..oeeeianeeeerenennens 6 New River ......covuvvivnnes 7
Bald Hill .....coevvinnnene vereseees 6 Long Bush ..vceccivianninnnns 2
Longwood Range ......... s 242 Otaramika ...covvneene R
Spar Bush «ovvvnniininiininnneee 11 Seaward Bush....ceooeeeneea 88
Waimatook ..eeveiienveeaeneenes 4 Bluff....... ersrerereaenaaens 3
Forest Hill.....coovreniecennnnnnns 26 Sundry...ooceeneenennne srenene 10
South Taringtura .....cceeveeeee 4 _

—_ TOTAL .vevueee 570

Carried forward............ 377

MOSSES AND SWAMPS.

‘ : Sq. Miles. Sq. Miles.
Five RIVers ..ooeveeeeeineecscruens 7 Brought forward ....... 24
Taringtura cooeevvreeeeranceenene 3 High Burn ..........ceeeeele 2
Bogurn) ..., ceerenniees 1 Low Burn .............. e 2
Marsh Burn «.ooveeeenne creerdns 2 Makerewa ...ooooeieeiennns . 4
Waimatook .....cceeeerevinnnnnen 5 Waiopai ..o T . 4
Woody Knoll......cccoesivneienns 6 Seaward ......cccovieniienne . 72

Carried forward.......... 24 TOTAL +1vuvrnnns 108

AGRICULTURAL LAND.
Principally on the Mataura, Waiopai, and Oreti Plains ........ ... e treenaees ceeees 400
PASTORAL LAND.
Principally to the North of the above ......cccccoviiiivininiinninnans, creerrererisieieiaeens 2150
BARREN LAND.

Principally on the ridges of the Takitimo and Eyre Mountains, Umbrella and :
Hokanui Hills................. e O N beeresserreaereinine 500
GRAND TOTAL ecuveemrrininianiineinanns cnerns rrerreeens ceeaaeans 3728

APPENDIX (B)
ALTITUDE OF VARIOUS OBJECTS ABOVE THE SEA LEVEL.

FEET.
Dome .ooiviriiiiiiiniiiiiine.

Cupola

Forest Hill

East Dome

Bare Hill.

Ship Cone.

East Peak, Hokanul .

Slopedown Hill...... eereressrreeniees 1891
North Longwood Range .....c.c. ... 2602
South  ditto ditto..... veereens 2451
The Bluff Summit.......cccceveenenne 879

FEET.

Mount Eyre....cveuvniinnenns s 6084
Taringtura....ccccoevirerernvnnennnn 2093
Mount Hamilton 4674
North Peak, Takitimo ......... ce 4998
South ditto ditto .... . 4582
Wood Law.....cerinnns 1682
Mount Pleasant .........ccsneeeeie. 1284
Ferndunlaw ....... rerreraresneeeneans 1974
Howell's Hill .....vcveenen vereerens 649

696

Omawi Hill ..cvvnvernrvenecenrnenns

APPENDIX (0).

POPULATION WITHIN THE LIMITS OF THE DISTRICT SURVEYED,
EXTRACTED FROM THE OFFICIAL CENSUS TAKEN DURING
THE MONTH OF FEBRUARY, 1857.

Europeans......
Half-castes......
Maories ciueeeens

Torar

............

eseseusveves
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REGISTER OF THE WEATHER IN THE SOUTHERN DISTRICTS.

PLACE, DATE. BAROMETER. |THERMOMETER. REMARKS.
1857.F 7Tam | 2pM |7 AM |2PM.
. : Jan, ) ‘

Invercargill ... | 18 29.67 29.57 |66 66 | Gloomy and showery, but ealm
Do .urerrae 14 29.72 29.72 52 63 | Wet; cleared up at evening
Do ...uueeen 15 29.72 20.72 52 63 | Fair throughout ‘

New River 18 29.65 29.65 65 72 Do. '
Do........ 17 29.45 29.50 58 68 | Rain, forenoon; fair afternoon
Do......... 18 29.45 29.55 60 69 | Bright and fair

Oreti River ... | 19 29.70 29.70 62 61 | Slight squall from west at 9 a.m;

ir afterwards - o [wise
Do..weee. | 20 29.60 29.80 | 57 56 | Heavy shower 10 a.m.; fairother-

New River ... 21 29.10 29.10 54 60 | Strong gale from west, with showers

and squalls

Bluff ....... ... 22 29.90 29.82 54 56 | Fair, bazy in morning -

0 veveerees | 28 29.60 29.54 52 57 | Fair, hazy, and windy  [evening
Do....... L] 24 N 29.57 62 | Windy during inorning; calm
Tnvercargill ... | 25 29.80 | 29.85 | 62 74 | Very fine :
Do.eenenn | 26 29.80 29.90 64 62 | Fine morning; wet afternoon
Do i 27 29.85 29.82 71 69 "Do. do.
- Do......... 28 30.10 | 3025 | &7 62 Do. - do.
‘Waiopai Plains | 29 3021 .| 30.06 49 73 | Fine ‘
" Do........ 30 29.74 29.85 54 65 | Windy, but pleasan
Do.eennnn 31 29.87 29.90 55 65 | Dull and rainy during morning;
Feb. clear afternoon
Do......... 1 29.65 29.38 57 68 | Mild and dull morning; wet and
windy afternoon [afternoon
Do......... 2 29.78 29.85 62 66 | Wind and rain morning; fine .
Mataura Plains 3 29.80 29.90 60 67 | Morning cold, wet, and windy;
: ) fine mild evening
4 29.60 29.46 57 65 | Fine [8.W. afternoon
5 29.10 29.05 67 61 | Morning rainy, furious gale from
6 29.29 29.33 51 58 | Gale from S.W. ; rain & a little hail
7 29.37 29.42 62 57 | Wet and windy
8 29.18 2947 | 52 59 | Wet and windy, but giving in
9 29.76 29.65 47 76 | Very fine
East Hokanui 10 29.20 29.32 56 56 | Gales from west, with showers;
) cleared and settled at noon
Do wveens 11 29.25 29.62 51 76 | Very fine © [ealm
Waimea Plains | 12 29.12 28.82 62 64 | Drizzling rain; evening fair and
13 28.82 51 Fine, but wind
14 28.74 29.02 55 §5 | Rainy; cleared at sunset
15 29 12 28.70 45 60 | Fine; slight shower in afternoon
16 28.75 28.77 53 70 | Very fine and clear
17 28.82 28.90 63 76 | Dul
18 28.72 65 Windy and dry
19 28.60 28,87 57 57 | Dull and showery
20 | 29.17 29.60 43 59 | Commenced wet; ended fair
21 29.65 29.52 53 65 | Fine
22 | 2953 | 2970 | 55 | 68 | Showery
23 29.95 29.95 53 58 | Fine .
24 29.95 29.95 54. | 60 | Commenced fine; ended showery
25 30.00 30.01 55 . 66 | Fine
26 29.95 30.08 52 70 | Do.
27 29.84 29.79 55 66 | Do.

Otautau River | 28 29.62 29.43 54 64 | Do.

Mar. [wise fine
Do......... 1 29.17 29.12 59 65 | Showery during forenoon; other-

‘Waiau Plains .. 2 28.85 28.98 66 57 | Wet and blowy; drifting showers
Do. . 3 28.82 28.85 56 61 | Blowy;commencedrainy,endeddry
Do......... 4 2873 29.02 55 58 | Blowy and showery
Do......... 6 29.87 29.37 65 48 | Showery
Do......... 6 29.50 29.65 58 66 | Fair

Otautau River 7 29.56 29.45 53 54 | Fair, but blowy
Do, 8 29.18 28.87 58 58 | Commenced showery; ended dry
Do......... 9 29.15 28.68 56 69 | Commenced fine; ended wet

Aparima River | 10 28.86 28.86 46 69 | Fine .

Do........ 11 28.64 | 28.42 57 75 | Fine, but blowy
Centre Hill ... | 12 27.80 28.35 48 56 | Wet and windy in morning ; windy

and dry in afternoon
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APPENDIX (D). C(mtinued‘.

PLACE. | DaATE.] BAROMETER. THERMOMETER. | REMARKS,
1857.{ 7am | 2pM. |7 am 2 P
_ March. _ R
Dome Pass .... | 18 28.56 |- 28.56 50 73 | Very blowy
‘Upper Matawra| 14 | 2879 52 Fine
Do.vcens | 15 | . Do.
Do........ . 16 28.90 28.88 49 69 Do.
Oreti River..... | 17 28.50 £8.67 59 78 || Do.
Do | 18 | 2863 | 2880 | 56 | 7o | Do., but blowy
Do......... 19 | 2880 | 2865 | 49 85 | Winafdl{ and showery
Do.cvrnnn | 20 29.02 29.00 49 53 i Squally, with rain and hail
Aparima River | 21 29.48 29.90 59 77 | Fine, slight showers
Jacob's River.. | 22 | 29.85 29.96 67 66 | Fine
Do........ 23 | 29.52 60 Heavy rain all day
New River .... | 24 1 29.72 29.90 60 61 | Blowy '
Do..... | 25 | 8005 | 8005 | 55 | ¢3 Fine
%Lu.ﬂ‘; ........... 26 1 2990 { 2998 | 50 60 | Mild and dal
Toitoles.......... | 27 | 2.99 86.08 | 54 65 | Fine
Mataura East.. | 28 | 29.89 29.87 | 52 78 | Very warm and fine
. Do......... 29 | 2943 | 2980 | 59 | 80 | Fing .
Waiopai Plains | 30 29.52 29.55 65 67 | Drooping, ended in heavy rain
(« JUUPU 31 | 29.80 | 29.88 62 67 Fime :
April. .
Invercargill ... 1 3000 | 8008 | 63 58
—_—_—

REGISTER OF THE WEATHER AT DUNEDIN NEAR THE SEA LEVEL.

PLACE. DATE. | THERMOMETER, B :f :::?:‘zn. REMARKS.
1857. | Min. | Max. 73 A
Jan.
Dunedin Manse| 13 53 66 29.87 Fine forenoon, rain at ‘night
’ 14 47 70 29.84 Thick sky, small ruin -~
’ 15 47 54 30.00 Cloudy ~:ud calm in forenoon, strong gusts
L at night :
,, 16 58 60 29.95 Heavy gale
” 17 60 66 29.87 Ditto, calm at evenin,
' 18 61 73 29.79 Bright and fine throughout
» 19 49 74 29.93 Fine throughout
" 20 | 55 | 68 29.96 Ditto
" 2] a7 67 30.17 Ditto
., 22 | 53 67 30.17 Ditto
5 23 52 60 29.93 Thick sky, and sma)l rain
’ pi | 55 58 29.89 Cloudy, and strong breeze
. 25 | 55 | 63 30.07 Ditto ditto
' 26 §7 | -68 36.11 Breezy, and rain in evening :
" 27 54 65 80.15 Bright, and rain in evening
" 28 53 | 75 30.37 Fine throughout
" 29 | 48 63 30.52 Ditto
. 30 | 55 64 30.23 Ditto
i 31 51 71 30.32 Ditto ‘ T




REPORT 1o rue Commissioners oF THE Wasre Laxp Boarp, ox mit
 RECONNAISSANCE SURVEY oF THE NorTa-EASTERN aAND INTERTOR DIsTRICTS
oF THB PROVINCE oF OTAGO, 2tecuted during the months of October, Novem-

ber, December, and Junuary, 1857-8, by J. T. Tromson, Chief Surveyor.

THE North-Eastern and Interior
Districts may be generally defined
to include that part of the Province
that “stretches from Dunedin to the
Waitaki, and from the ocean to the
ridges of the Southern Alps.

SURVEY.

Regarding the mode of survey opera-
tions, they may be stated to adhere to
the same principles as adopted in the
survey of the Southern Districts, re-

ted on to the Board under date the
2nd of June 1857 ; the bases of this
fresent survey being the differences of
atitade between Observation Point,
Port Chalmers, which is situated in
latitude 45° 48’ 51°4", and Puke Ivi-
tai, in 45° 27’ 55'8” south, equal to
24-080 English miles; and between
the latter position and Big Hill, situ-
ated in latitude 44° 59’ 207" south,
equal to 32892 English miles. The
above latitudes were each fixed by
eighteen circum-meridional observa-
tions of the sun, taken with an excel-
lent sextant and mercurial horizon of
Troughton’s manufacture.

AREA.

The extent of the districts will be
seen on reference to Appendix A, to-
gether with an estimate of their natural
divisions, and of which the following
is an abstract ;-

NORTH-EASTERN DISTRICTS.
8q. miles. sq. miles.
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Forests ... vsersassaetevesens
Pm )‘i’l_ﬁi'l‘“‘ﬁ-ii.vl(ihhibc.u. 3409&
Swamp ....... Naerssesusss vevers .9
Barren co.eceeciiveciisnnesanens 235
Lake woveeiiiiicniionniione senee 1
. : e 3748
INTERIOR DISTRICTS.
FOTests .cecevenrnareceiecnnsnnns 41
Pasture .....lvcoceiiiiiinncncans 1850
SWamp ..ocvveernreeinnininnn 0
Barren ..ccceceieeiiieiiiieesian. 354
LaKes covvciirrreesanresranennens 57
— 2302
Total ..cooeviniannee 6050

PHYSICAL GEOGRAPHY.

«districts ‘may be described as
fous—less so on the sea-board,
dedly so in the interior; yet
tains enclose extensive plains,

oups of mountains are :—The
dficrn Alps, attaining an elevation

above the sea of 12,460 feet ; Bewmore,
6111 feet; Dunstan, 6600 feet; Pisa,
6426 feet; Kurow, 6393 feet; Rock
and Pillar, 4675 feet; Kakanui, 5195
feet; Silver Peak, 2536 feet; and
Otago Peninsula, 2462 feet.

The downs are :—The Lower Wai-
taki, in which the highest eminence &
Big Hill (962 feet); Moeraki, having
no prominent elevations ; and the Wai-
kouaiti, whose most prominent eleva-
tion is at Mount Watkins (2045 feet).

The plains are :—The Upper Taieri,
rising from 986 to 1550 feet above the
level of the sea, extending 30 miles in
leng{t}x and I8 miles in breadth; and
the Upper Waditaki, rising Trom 1180
to 2136 feet, extending 40 miles in
length and 20 miles in breadth.

The valleys are :—The Upper Clu- -
tha, having a general elevation of 1000
feet above the sea, extending 40 miles
in length and 15 miles in breadth ; the
Manubherikia, rising from 541 feet to
1717, extending 40 miles in tength and
10 miles in breadth ; and the 1da Burn,
having a general elevation of 1500 feet,
extending 30 miles in length and six
miles in breadth.

The principal rivers ave :—The Tai-
eri, having its source in Lammerlaw,
from whence it flows first north-easter-
ly, then southerly, to the sea, the dis-
tance in a straight line being 35 miles,
but whose course is nearly 90 miles
following the windings; the Waihemo
or Shag, having its source in Kakanui
Peak, from whence it flows south-east-
erly to the sen, the. distance being 80
miles; the Kakanui, having its source
in the Kakanui Mountains, from
whence it flows easterly to the sea, the
distance being 24 miles ; the Waitaki,
having its source in the Southern Alps,
from whence it flows southerly through
the Pukaki Lake, then south-easterly
to the sea, the distance being 120 miles ;
the Clutha, having its source in the
Southern Alps, from whence it flows
south-easterly through the Wanaka
Lake, then southerly, south-easterly,
again southerly, then south-easterly to
the sea, the distance being about 130
miles as the crow flies.

The lakes are :—Pukaki, having an
elevation.of 1377 feet above the sea,
and measuring 10 miles in length and
four miles in breadth; Ohau, having




an elevation of 1498 feet, and measur-
ing 12 miles in length and 2} miles in
breadth ; Wanaka, having an elevation
of 1036 feet, and measuring about 14
miles in length and four miles in
breadth ; Hawea, whose elevation not
ascertained, but which may be stated as
the same as Wanaka, measuring about
12 miles in length and two miles in
breadth ; Taieri, having an elevation of
906 feet, and measuring 1} miles in
length and one mile in breadth. -

The only swamp of any note is the
Poolburn, measuring five miles in
length and three miles in breadth.

The harbours are :~—Otago, the only
‘one available to large class ships;
‘Saunders, Purakaunui, Blueskin; V&)ai'-
kouaiti, and Waitaki, available for
boats, and the last only under very
favourable circumstances.

The roadsteads are:—-Otago, Wai-
kouaiti, Moeraki, and Oamaru, in all
of which large class ships may anchor
during south-westerly weather,

The climate, under the limited ob-
servations that I can offer, will be best
judged of by reference to Appendix B,
so I will only state my general impres-
sions—that the months of October and
November were unsettled—wet and
windy—while the months of December
and January were warm, but frequent-
ly windy ; it must also be remarked
with reference to the latter months,
that where snow showers are registered,
the localities will be found to be at
high elevations; for, where snow falls

on the mountains, during the summer, -

rain falls on the plains.

Regarding routes into the interior
districts, I may state that in this part
of Otago province pack horses or
bullocks may be taken anywhere, the
surface being low grassed and free from
scrub, while the creeks and rivers are
hard bedded. After some improve-
ments ‘are undertaken and completed,
the two main dray roads will be by the
‘Waitaki and Shag river valleys; the
former leading from the roadstead of
QOamaru, and the latter from Waikou-
aiti, or else the Kartigi Beach. The
produce of the Upper Waitaki must be
shipped at Oamaru, and that of the
Upper Clutha may also be shipped at
the same place, while the produce of
the Upper Taieri, 1da Burn, and Manu-
herikia, would be best exported at
‘Waikouaiti or Kartigi Beach; the
produce of the Upper Clutha may also
reach these shipping places by the
Dunstan pass. The Upper Clutha

271

may further be made accessible to In-
vercargill by the Wakatip Lake, and
Upper Mataura, but on this point I
cannot speak with certainty.*

FORMATIONS.

The formations of -the sea-boaggd are
principally sedimentary, to a distance
inland of 30 miles; in the interior the
prevailing formations are plutonic and
metamorphic. , .

The most prevailing class of the
plutonic rocks is {rappean, graduating
from blue compact rock'to light and
drab coloured cherts. These are met
with -on the Kurow, Kakanui, Ben
Oifau, Benmore, and Dunstan moun-
tains, also on the Southern Alps. The
most prevailing of the metamorphic
rocks are schist and clay slates. ‘These
are abundently met with on the Wai-
kouaiti Downs, Rock and Pillar Moun-
tains, Roughridge Hills, and Black-
stone and Raggedy Ranges, in which
the sharp serrated edges of the forma-
tions protrude, giving the country a
most peculiarly tuberous and rough
appearance. ‘

In neither the plutonic nor meta«
morphic formations were any indica-
tions of minerals observed. The sedi-
mentary formations on the sea-board
and adjacent country possess much
more 1nterest by their containing
minerals that may be of practical ad-
vantage to the province—these consist
of coal and limestone ; the former, and
its indications, are met with round the
bases of the XKurow and Kakanui
Mountains, and the Horse Range, in
the Wailiemo, or Shag river, at Shag
Point, Waimataitai, Waianakarua,
Kakanul, and Waitaki rivers. It is
also reported to exist at the head of the
Upper Taieri plain, on' the Kyeburn.t
The latter is met with abundantly in
the Maruwenua, Waireka, Awamoko,
and Kakanui valleys ; also at the head
of the Shag river. Excellent flag-stone
is found on the Kakanui,.and roofing
slate in the Waianakarua and Ma-
ruwenua. The curious phenomenon
known to all travellers in the northern
districts, viz., the round boulders on
the Moeraki - Beach, though of no
utilitarian interest, must not pass un-
observed. They consist of spherical
balls varying in diameter from 6 feet
to 9 inches, and bear a remarkable re-
semblance to huge cannon balls. Their,
colour is bluish grey—and they are ob-

* This supposition has proved to be correct.
T Coal has been found since at the east
end of the Taieri or Maniatoto Lake,



/pervad to be washed by the action of
the .sea—out of the adjacent beds of
soft, amorphous, blue clay of which
the over-hanging cliffs are composed.
The balls, on being examined internal-
ly, were found to be composed of the
same material as the clay beds out of
which they had -fallen, but with this
difference that they were much inter-
sected by veins of carbonate of lime,
radiating from the centre or nucleus,
to all parts of the exterior. Under a
npatural process, induced by chemical
affinity, the formation and augmenta-
tion of these veins of carbonate of lime
appear to have been the medium of
constructing the balls out of the clay;
for, as the nuclei increased, they would
press outwards on the surrounding
plastic material, hardening it and alter-
ing its formless substance into layers
parallsl *to the centre of action, and
this with less and less energy and effect
as the distance from the ~centres in-
creased ; consequently we see where
little carbonate of lime has accumulated
in the manner above described, the
balls are small, and where miuch has
accumulated, they are large. The dis-
posal of clay in layers parallel to pres-
sure, may readily be observed in broken
bricks or common pottery, which may
be taken as a familiar illustration of
the process.
PASTURAGE.

In attempting a description of  the
pasturage, it will be most convenient
to adhere to the natural divisions of
the country.

Waikouaiti Downs—stretching from
the Silver Peak Hills to the Horse
Range, and from the sea backwards to
the Upper Taieri — possess great di-
versity of descriptions of pasture. In
the southern quarter the grasses pro-
duced on this very broken country are
poor, coarse, and much overrun with
fern; on the northern limits, the
grasses produced on this gently undu-
lating country are generally good, and
in parts superior ; on the interior limits
the grasses are inferior, the country
being generally at a high elevation.

Moeraki Downs—stretching from the
Horse Range to Kakapui River, and
from the sea to the Kakanui mountains
—bear generally.inferior pasturage on
their southern quarter, the ridges being
densely overrun with fern; while on
the north the country improves so much
as to bear the finest pasture in the pro-

_vince ; when the eastern slopes of the
Kakanui mountains are reached, the

pasturagerapidly deterioratesin quality,
being here composed, of coarse tussocks
Or Snow grasses.

Waitaki Downs—stretching from the
Kakanui River to the Waitaki, and
from the sea to the Kurow mountains
—include the largest and generally the
finest pastoral country in the province;
the grasses being good and so equal in
quality, no particular detail need be
entered into.

Upper Taieri Plains—may be des-
cribed as colder than the country on
the sea board, yet they are extensive,
and eminently adapted for pastoral

urposes, and bear good grasses on their
surface till the bordering high lands are
reached.

Ida Burn Valley—more circumscribed
and higher, and somewhat colder than
the Upper Taieri plains, yet bears
generally good grasses on-its surface.

Manuherikia Valley—extensive and
lower than the Ida Burn—possesses at
its lower end much fine pasture; this
character gradually deteriorates to the
head of the valley, as the high regions
of the Dunstan mountains are entered
into.

Upper Clutha Valley—more exten-
sive and somewhat higher than the
Manuherikia valley, possesses a large
extent of good pasture, stretching from
the Kawarau River up to the Wanaka
and Hawea Lakes—north and west of
these lakes the country becomes very
mountainous and barren, unfit for the
depasturing of stock.

Upper Waitaki Plains—lie on a
higher elevation than the other districts
described, and the grasses are generally
scanty; yet, owing to the dry, light,
nature of the soils, these plains are
well fitted for rearing stock. In the
north and west-of the Upper Waitaki
plains, the very rugged and mountain-
ous regions of the Southern Alps are
entered upon, where the surface be-
comes utterly sterile at an elevation of
6000 feet above the sea.*

AGRICULTURAL CAPABILITIES.

The Nortliern and Interior Districts
of the Province of Otago, in regard to
their soil and climate, are eminently
adapted both for pastoral as well as
agricultural settlement ; but the great
paucity of forest, while it does not mate-

- rially militate against the former inte-

rests, acts as an effectual opstacle to the

* Since this was written the whole country
has been applied for or taken up for Sheep’

Runs.




latter ; it is therefore only in such parts
where forest exists that an agricultural
population would have a tendency to
overspread. Excepting in the far inland
districts, forest lands are confined to a
strip on the sea coast, stretching from
Blueskin Bay 40 miles northward,
and having a general breadth of 10
miles. This district, though circum-
scribed in limits, besides those advan-
tages of climate and soil and abundance
of timber, has facilities for the shipping
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of produce at the little harbours of
Blueskin, Waikouaiti, and Moeraki,
from whence the connection with the
capital is easy-and rapid. These ad-
vantages induce me to believe, on any
great increase of the influx of immi-
grants into the Province, under the
present Regulations relating to land,
that the agricultural population will
have a tendency in this direction.

Surve'y Office, Dunedin,
21st May 1838.

'ESTIMATED AREAS

APPENDIX (A).

QF THE NATURAL DIVISIONS OF THE
NORTH-EASTERN DISTRICTS.

FORESTS. * . '
) Sq. Miles. . Sq. Miles Sq. Miles
Otago Peninsula ........... . 61 , Brought forward ... .794 -
Silver Peak ................. 4 Moerakl....cccnuen vennen 1
- Blueskin......ccovvireinnne, 10 Kuri ........ 6 .
Hawksbury................. 2 Otepopo....... .“ 1
Goodwood. .......... ........ 2 Waianakarua............ 4
Puoketapu................... . 03 Kanroo.......... tareenenns 2
Carried forward...... 793 TorAL -......... 933
: PASTURE.
General ....ovieecvviiiinieeeeieeerieanaan, S TN cererresresaens 3409}
, SWAMP.
: Poolburn ....oviviviiiiiiiin e resenrsasinerens e 9
: BARREN.
Sq. Miles. o : Sq. Miles
Hawkdun ................... 60 Brought forward.... 165
Kurow....oovvveeeervnnnnen., 60 Dunstan.................. 50
Kakanui......... ererenens 45 Rock and Pillar ........ 20 _
' Carried forward...... 165 TOTAL .evven.. ' 235
. LAKE
Taieri....... e e e s e e st et b et et et raeaetneanenarneeneranne : 1
TOTAL wveverrrnrnnnnnn, crreene e 3748

ESTIMATED AREAS OF THE NATURAL DIVISIONS OF THE
' INTERIOR DISTRICTS. ‘ S

FORESTS.
. Sq. Miles. Sq. Miles Sq. Miles
Ohau ‘(excluding upper Brought forward .... 26
Part) ...l 5 Lindis
Hawea do. do. do. 21 Sundry.

Carried forward...... 26 41
PASTURE «..ovvvvvrneivrnnnnnn, v G Srerieee tereeeriierre e, 1850
SWAMP vevvviiiiieniininiiiiiniinesene ettt ye e e b s rabee e ceesiines ]

BARREN. ”
Sq. Miles Sq. Miles.
. Hawkdun ......cco...ui.. .. 30 Brought forward. 130
Dunstan Pisa ....occiiiienenenn, 24
_— Aburiri Head ......... . 200
Carried forward...... 130 — 854
, " LAKES* :
’ ‘ Sq. Miles. . Sq. Miles.
Lower part of Ohau....., 23 Brought forward ... 39
Do. Hawea .... 16 Lower part of Wanaka 18
Carried forward....., 39 57
: ToTAL...cvuesnn.n. preereeres ceeeen 2302

- * Ohau measures 27 square miles ; Iawea, 18 square miles ; and Wanaka, 37 square miles.
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APPENDIX (B).
REGISTER OF THE WEATHER.

DATE. PLACE. THERMOMETER. REMARKS,
| i,
1857. | 6aM |1lprM
Oct.. |-
15 | Blueskin ........c....ue 42 | 67 | Fair; with Cumulo-strati; dull at evening
16 | Waikouaiti ............ 59 62 | Showers last night; strong gales and slight showers
17 | Goodwood ....cc0veeee. | 45 54 | Fair, with breezes all round compass  [afternoon
18 | Horse Range .,....... 41 50. | Heavy gale with rain last night: moderating in
19 Deo. ..... RN 42 49 | Squally from S.W.; showers of rain and hail
20 - 44 62 | Fair, light winds, and sunshine :
21 44 56 | Dull in morning; light winds and sunshine at noont
22 49 73 | Dullinmorning;light windsand sunshine inafternoon
23 | 53 61 | Boisterous, with squalls and a little hail
24 | Papakin ...ccoivennnnns 51 §6 | Breezy day with sunshine '
25 | Big Hill ........ - 53 | Dull and drizzling
26 | Kaik Penomeru.. ... 51 56 | Dull and drizzly ; cleared up at evening ; wet night
27 [ Maruwenua ........... 42 59 | Fair in morning ; heavy rain in afternoon
28 | 'Otakaik ............... 44 74 | Fair and sunshind
29 | Waitaki Gorge ...... | 48 66 | Do. do. ~
30 | Otametakau 68 | Do. do. ; cloudy at evening
81 ! Kurow ....coveeeeneens Do. do. ’
) : Highest 76, Lowest 41.
Nov. :
1 | Maruwenua............ 50 72 ([ Fair with sunshine; fog in evening
2 | Upper Kakanui...... 54 69 | Shower last night ; fair, but dull [ternoon
3 | Waitaki ..o 49 57 | Sunshine in morning; windy with showers in af-
4 | Waitaki Mouth ...... 46 58 | Do. do. do. :
5 | Teneraki .......ceuuuuns 45 60 | Fair, with sunshine
6 | Otepopo ...vevevvenenns 50 62 | Fair morning; squalls and showers in afternoon
7 Do. ceeniianis .| 46 56 | Fair thronghout, with strong gales from S.W, v
8 Do. wivvviiininnns 48 61 | Fair throughout, with light winds [ternoon
9 Do. woviiviannne 50 80 | Fair in morning ; squalls with light showers in af-
10 | Horse Range ......... ] 44 55 | Morning fair and dull; afternoon rainy -
11 | Shag River, Lower.. | 60 65 | Furious gale all day ; rain at noon; fair afternoon
12 Do.  Upper.. | 47 51 | Snow showets and gales from S.W. .  [evening
13 | Highlay Hills 48 51 | Frost in morning ; fair with sunshine; overcast at
14 | Taieri Lake ........... | * 32 64 | Slight hail showers and gales from S.W.
16 | Upper Taieri Plain.. | 42 62 | Showers in morning ; fair afternoon
16 | Taieri, West Head... | 45 63 | Dull in morning ; heavy rain in afternoon
17 | Blackstone Hill...... | 53 60 .| Showers in morning ; heavy rain in evening
18 | Tiger Hill ........ .. .| 48 65 | Showery all day
19 Do. wevvvirn vunn, 50 58 | Do. do.
20 | Roughridge East.... | 52 58 | Slight showers all day
21 | Taieri Lake ..... " 4] 55 Fair throughout
22 | Mid Taieri Plain ..... 42 71 Fair and sunshine
23. | Highlay Hill...... veee | 52 68 | Do. do.
.24 | Barewood .............. 58 66 | Morning and afternoon fair ; evening raining
25 ‘| Goodwood, back. run | 56 62 | Wet day
26 Do wveiinns 58 68 | Fair; mist on hills
27 Do. ...... SRR .1 56 75 | Fair throughout, with sunshine
28 | Waikouaiti............ 65 60 | Fair morning; wet afternoon
29 | Clump of Trees ...... | 47 67 | Showers occasionally
30 | Mihiwaka ........cuu. 47
b , Mean, 49—63. Highest 80, Lowest 41.
ee.
9 | Otepopo .cevveeriennns 57 58 | Fair throughout
10 | Kauroo Mouth........ | 56 73 | Rain last night ; fair and dull day
11 | Maruwenua ........... 51 63 | Fair, with sunshine throughout
12 | Otigk ecvvverinnnnnenns 57 76 Deo. do. [west
13 | Big Gully Creek .... | 62 79 | Fair morning; dull afternoon, with strong wind at
14 | Otametakau .......... 62 76 | Fair, with sunshine throughout
15 | Robison’s ...oceeereees, 55 86 Do. do.
1 | Ahuriri Pass ......... 56 85 Do. do., strong gale at west
17 Do. wvverirnennn 50 82 De. «do. do.
18 | GrandviewMountain | 63 65 Do. do. do.
.18 50 63 " Do. do., gentle bree:
20 | Lindis Burn .......... 57 7 Do. - do. :
21 | Ahuoriri Pass.......... 62° 80 Do." do. :
22 | Cloud Hill ............ 63 88 Do. do., strong breeaes at west
23 { Ohau Lake ............ 49 7 Do. do. do.
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APPENDIX (B). Continued.

DATE. PLACE. THERMOMETER. REMARKS,
1857. 6 aM. {1 rpnM
Dec.
.24 61 80 | Fair but cloudy in morning; strong gales and
. showers in evening )
25 56 58 | Fair in morning ; windy and showery at even
26 50 56 Do. L 0. :
27 56 76 Do. with sunshine throughout
28 . . 55 74 Do. do.
29 Do. ..ccvvve. 52 80 . Do. do..
30 | MacMurdo's .......... 63 63 | Dull—rain in afternoon - o [even
31 [ Waitaki Elbow ....... 50 57 | Fair in morning; thunder and sleet showers at
1}58. Mean, 56—73.  Highest 88, Lowest 49, !
Jan.
1 *Otametakau Head... ; 42 50 | Snow showers all day
2 |- Do. ... 48 51 | Dull—sleet showers at evening
3 Do. ... 40 47 | Snow showers; cleared.at even.
.4 © Do. ..... eeveen 56 67 - | Fair, with sunshine throughout
§ . Do., Foot ..... | 46 84 | Do. : do.
6 | Waitaki Gorge-......, % 68 | Fair and windy
7 | Otiak................... 53 66 | Do. do.
-8 | Awamoko 63 72 | Do. do.
9. | Otepopo ...... 60 72 | Fair, with gentle breezes
10 Dao. ........ 71 73 | Fair, and windy at noon
11 Do. ...ccvuvunnnees 62 "| 66 | Fair, with gentle breezes
12 | Horse Range ......... 62. 71 * | Do. do.
13 | Shey Valley .......... 56 1. 68 | Fair in forenoon; slight showers in afternoon
14 Do, ......... deeen | 4T 85 | Fair day throughout , [night
A5 Do. ....cueeeenn, 53 62 | Fair forenoon ; rain afiernoon; thunder showers at
16 Do, vervvienis 58 75 : | Fair throughout.
Mean, 55—67.  Highest 85, Lowest 40.
APPENDIX (0).
ALTITUDES ABOVE SEA LEVEL.
- FEET. FRET*
Mihiwaka ...cuevrrrinennnenn . ceeeene 1895 Blueskin Hill.........cccoovviisveennne, 3224
Mount Cargill .............. Cereeneenes 2297 Taieri Lake .......... Crregessteressanans 986
Gorge North do. .............. (ST 1285 N.W. Head of Upper Taieri Plain... 1550
Gorge West do. ................... R 1339 Hawkdun ........ ervesinas e, 6225
Swamp Hill .....oovvvveereenii 2462 Mount St. Bathan's...................... - 6600
Silver Peak ......... Y P RRUIRRIN 2536 Mount Aspiring.............. | NP 9135
Rock and Pillar Mountains............. 4675 Mount Pisa...........c.......... 6426
Hummock, Waikouaiti Downs ... 2427 Leaning Rock...vuuur............ 5325
Mount Ida Tiger Hill c...vovereerercvriinveeninnnnn. 1717
Kyeburn Hill Clutha junction with Manuherikia .. 541
Kakanui Peak Otametakau Ford (Andrew's)......... 775
Kakanui Mountain ...................... 5195 Grandview Mount ................ 4703
Mount Watkins............oece...ooons 2045 enmore............. 6111
Blueskin Hill.........ccooeceeeneoo 1491 Black Cone...v.vvirieeriiiniinnsrenrnnan, 7328
Derdan Hill .............. e, 1447 Wanaka Lake .....c..eeeeennn...n... 1036
Puketapu .........oovunirenee 1092 Cloud Hill .........ovevrieerererennannn, 2876
Highlay «.oooovvimnivinveenai 2615 St. Cuthbert v...cceveevevveerennnnnnnns 4962
Double Hill ........coc.evveern. 1460 Robison’s Station, Ahuriri ... ........ 1180
- Big Hill, Papakaiu .......... 962 Ohau Lake.........cccvvuriirerrrsnennnnn 1498
- Westermost Hill, Kakanui ............ 4586 Turnagain Hill .....veareeenes e, 4483
Dommet ......eeeereireereiees 6230 Pukaki Hillock ................... .......
- Little Domet ...cveevuvvenennnnn 5982 . Pukaki Lake .-
Kurow oo 6393 Mount Cook
Totara Peak ......ccoceveeneenn.nnnnn 5876

* The survey party were camped at an elevation of 4500 feet above the sea level for three

days, detained by the storm.
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REPORT oX THE RECONNAISSANCE S
oF THE ProvINCE oF OTAGO, execu

URVEY OF THE SouTH-EASTERN DisTRICTS
ted during the months of October and No-

vember, also February, March, and part of April, 1857-8, by ALEX. GARVIE,

Assistant Surveyor.

. THE ‘South-Eastern Districts may. be

generally defined to include that
art of .the Province stretching from
unedin to .the Mataura river, an
from the Dunstan and Rock and Pillar
mountains to the Ocean.
; SURVEY.

The basis of the survey was the tri-
angulation of the Otago block, in which
1 was engaged last year, the details and
topographical features being laid down
by the usual methods had recourse to
in reconnaissance — principally, con-
verging angles, cross and transit bear-
ings taken by the Theodolite.

N AREA. .

The total estimated area of thes
districts is 5807 square miles, compris-
ing the following natural divisions :—

Forest cocovereeerenne 614 square miles
Pasture c.oeeeceeenens 4936 . .
SwWamp ....iceeeniens 28 .
Barren ..eeeecereness 220 »
Lakes ..oceeeerecenss 9 ’
Total........... 5807 square miles

A detailed estimate of these divisions
will be found in Appendix A.

PHYSICAL GEOGRAPHY.

These districts are divided by the
Clutha river into two portions some-
what different in their general features.
The eastern portion may be described
as a succession of ranges and alternate
valleys parallel to the coastand to each
other, extending from the sea to the
valley of Manuherikid. These ranges
have few well-defined peaks, but con-
gist mostly of long-rounded or flat-
toppedespurs, traversed by deep gullies.
The first range runs along the coast
from Saddlehill to the mouth of the
Clutha river; its average height is not
above 900 feet, the well-defined wooded
Peak of Saddlehill rising to 1565 feet.
The second range extends from Flag-
staff to Mount" Stuart, running down
in long spurs to the Clutha river,
towards Ivikatea ferry. The flat sum-
mit of Maungatua, 2985 feet is its

highest etevation, but the average is

not above half that height. The third
range stretches from the Rock and
Pillar. mountain to Lammerlaw, from
whence it also runs down in long
rounded spurs to the Cluthariver. On
the top are two or three parallel ridges,
rising to a flat summit, with an eleva-

tion of 3820 feet. These ranges average
about 3200 feet high, and from their

peculiarly bleak, moorish appearance,

have been called the Lammermoors.
The fourth range in order is the Rough-
ridge, rising to a height of nearly 4000
feet; and the fifth are the Raggedy
ranges, attaining an elevation of 3000
feet. These last are thickly dotted
with blocks of schist rocks of all forms
and sizes, giving rise to some strikingly
peculiar scenery. The valley between
the first and second ranges contains the
Taieri and Tokomairiro plains, the
general level of which is low, not above
10 to 150 feet above the sea. The
space between the second and third
ranges is occupied by part of the second
Taieri plain, rising from 800 to 1500
feet above the sea. To the south-west
is the valley of the Waitahuna, inter-

sected by deep gullies and long flat- ‘

topped spurs.

In the western portion of the district
the Kaihiku ranges and their continua-
tion form a northern limit to a tract of
country differing in its features from
all the other parts. This tract is char-
acterised by razor back ridges and
conical hills, so similar to each other as
to be perplexing to travellers, it also
contains by far the largest quantity of
wood in the district. The streams here
generally run in valleys and on rocky
beds. North of this the country be-
tween the Kaihiku ranges on the one
hand, and the Pomahaka, and Glutha
rivers on the other, consists chiefly of
low ranges, not averaging more than
400 or 500 feet, and intersected by
numerous creeks, many of which have
sluggish, winding courses through nar-
row alluvial flats. Still farther north
are the Tapanui ranges, rising to a
height of 3350 feet; and towards the
north-west the Umbrella and other

snowy ' mountains, varying in height-

from 4000 to 6000 feet. Between these
ranges occur the valleys of the Upper
Pomahaka and Wakaia.

The principal riversand streams of this
district, are—the Clutha, by far thelarg-
est which enters the northern extremity,
issuing out of a deep gorge at the south
ena of the Dunstan mountains; its gene-
ral course is southerly, passing through
another gorge between the Tapanui
ranges and Lammerlaw. It divides
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into two branches at Ivakatea, which
unite again near its mouth, and enclose

the flat, alluvial island of Inch Clutha. .

This river increases very little in size
during its course of about 100 miles
through the district, appearing to have
all its principal sources among the
Snowy mountains near the West coast.
Its breadth varies from 100 to 200
yards, with a deep and rapid current ;
and ‘its waters, though clear, have a
eculiar blue tint. It is affected by
the tide for several miles, but, notwith-
standing, the current runs constantly
outwards at itsmouth., The nextriver
in point of size is the Taieri, which
rises in Lammerlaw, from whehce it
winds through an alluvial flat, in a
north-westerly direction, into the north-
- eastern districts of the Province ; after
flowing round the north end of the
Rock and Pillar mountain, and through
the plain at its foot, it enters a deep,
rocky ravine, from which it emerges
into the Lower Taieri plain, after wind-
ing through which, and about five
miles from its mouth, it receives a
tributary from the Waihola and Wai-
pori lakes, and then entering a deep
gorge in the coast hills, it finds its way
to the sea, This river is affected by
the tide as far as Scroggs’s creek, to
whichi it is navigable for large boats—
a distance of ten miles from its mouth.
Its principal tributaries in the south-
eastern districts are —the Waipori,
Sutton’s, Lee’s, and the Deep stream,
by which it receives pearly all the
drainage of the Lammermoors.

The Pomahaka is nearly the same
size as the Taieri, being the principal .

tributary of the Clutha in this district.

It rises in Mount Benger, one of the
Unibrella Mountains, and drains the’

south-east face of these ranges, together
with the country between them and
the Tapanui hills. Its course is first
southerly, the first few miles being
through a deep ravine, where it 1is
joined by several mountain streams; it
then winds through”a marshy plain,
‘and; passing a gorge in a low range,
enters a fine, well-wooded valley, on
leaving which it is joined by the Wai-
pahi, which drains the country about
Otaraia. The Pomahaka now bends to
the east, and enters the Clutha river,

after a course of 43 miles in a straight .
line from its head. The other streams,

in the districts are considerably smaller.

The Tokomairiro rises by two branches -

in the Maungatua ranges; these run
in deep gullies till they enter the plain
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where they form a- junction, and then
flow through a gorge in the coast hills
to the sea. , : ‘

The Waitahuna rises among the long
spurs_running down from Lamnmerlaw,
and. flows generally in _a south-wests
direction through deep gullies and over
a slippery, rocky bed to the Clutha,
which it enters a listle below the junc-
tion of the Pomahaka. The 'I'napeka.
rises in Lammerlaw near the heads of
the Waipori, and, after passing through
some pretty little valleys, falls into the
Clutha at the lower end of the Scrubby
Gorge.. The Waiwera rises in a mossy
valley behind the - Kaihiku ranges,
through which it passes out by a deep .
gorge, when it:receives some smaller
streams and falls into the Clutha close
below the junction of the Pomahaka.
The Kaihiku rises behind the range of
that name, and its general course to the
Clutha is parallel to the Waiwera.

The Puerua rises among the razor
back ridges, behind the Kaihiku ranges,
after emerging from which it receives
several half-stagnant tributaries, and
falls into the Clutha close to the sea.
The lower part of its course is through
an alluvial flat, where it is deep and
sluggish, which renders it navigable for -
boats as far as Tanemomo bush, where
is situated the landing-place for goods
destined for Warepa and the interior
stations. Catlin’s river has two branches,
the larger rises in the Forest range,
near Bleak hill, runs a few miles in a
deep valley, and then enters the bush.
Its smaller branch rises out of the same
peat bog with the Waiwera, and runs.
through a narrow open valley sur-
rounded with wood. After entering
the bush it appears to join the larger
branch, and soon dafterwards falls into
thesea. At the mouth of this riwer is a
boat harbour, where was once a native
settlement. The Tautuku rises also
near Bleak hill, its course seems to be
entirely among dense bush, and only
the upper part of its valley was seen.
It falls into the bay of the same name,
and at its mouth used to be a whaling
station. The Waikawa is formed by
the junction of several streams running
in narrow, open valleys. About three
or four miles below its maid junction
it enters the bush, through which it
flows for about five miles, when it enters
the sea, forming a small harbour at its
mouth, where also used to be a whaling
station, ‘ . .o

The Mokoreta rises among the peat
bogs near the sources of the Waipahi,
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and has a general westerly course of 28
miles to the Mataura, of which it is one

of the principal tributaries. It generagiy
runs broad and shallow on a rocky b

- through some pretty valleys well
supplied with wood ; but the country

around is still so rough and scrubby as
to make travelling rather difficult.

“The other main tributaries of the
Mataura in this district are the Wakaia
and Waikaka. The former was not

examined to its head, but the latter is
formed of two branches, running gener-
ally in fine, alluvial, grassy flats. The

remaining streams are still smaller, -

and require no particular notice.

- The Lakes in these districts are the
Tuakitoto, Kaitangata, Waihola, and

. Waipori, situated in the valley adjacent

to the coast. They are all at so low 3
level as to be affected by the tide ; are
very shallow, and are probably graduall
silting up. The two first are connecteg,
and have their outlet by the Clutha,
and the other two have their outlets by
the Taieri river.

The only Swamps deserving particular
notice are the tussock swamps of the
Taieri plain, which appear to be only
a few feet above the sea, and so nearly
an.a dead level as to render improve-
ment by drainage impossible without
expensive artificial appliances. The

middle of Inch Clutha is also low, flat, -

and swampy; but both it and the
Taieri plain are said to become . per-
ceptibly drier every year.

- In the southern parts of the district
are numerous small patches of peat bog,
seldom extending to more’ than 40 or

50 acres. A quantity of peats were .

dug and stacked this season at one of
these bogs near Mr. Chalmers’ station ;
they seemed of fair quality, and will
form a cheap substitute for wood as fuel.

The Harbours along the coast are

only adapted for small vessels, they are
at the mouths of the Clutha, Taier1, and
‘Waikawa'river. The latter I have not
seen, but it is said to be accessible for
vessels of 200 to 300 tons.. 'The mouth
of Catlin’s river has been known as a
boat harbour; but, judging from a

distant view, I think it ‘may probably -
_ be found suitable for coasting craft

also: there seemed to be no break of
surf across the entrance. The only
roadsteads hitherto used are, Molyneux
end Tautuku bays, which have good
holding ground, sheltered from westerly
winds. '

The Geological formations of the

district appear to belong to the primary

and transition periods, except on such
places as the basins of the Pomahaka
and Mataura, Tokomairiro, Coal point,
and some other places where sedimen-
tary deposits of a very recent date are
met with. The eastern portion,from thé
coast to the Manuherikia, appears to be

.composed almost entirely of rocks be-

longing to the mica schist systems. To-
wards the south-west, clay slate and al-
tered rocks appear &8 at Tapanui, the
lower part of the Pomahaka, and the
Clutha, below the Tuapeka. South-west
of the Kaihiku ranges, a hard compact
sandstone is common. It appears to
be a good building stone, is of a dingy
brown colour, and in some places splits
into good fligs. It seems to have been
driven up by some disturbing cause
into the sharp ridges and conical hills
so peculiar to this part of the country.
The curious crested summits seem to
have been caused by the strata breaking
at the ridge. All these ridges where
sharp and well-defined, are found to be
almost exactly parallel to each other,
ranging W.N.W. and E.S.E. nearly.
The Kaihiku ranges have also this
general direction, and aﬁpear to be
formed of the same rock in a more
altered state. Clay .slate and conglo-
merate also occur in several places
among these ranges. Fragments of
granite are found on the surface and in
the streams, but were not observed to
crop out anywhere; no igneous rocks
of any kind having been met with ex-
cept the whinstone, in the neighbour-
hood of Dunedin. Considerable beds*
of coals or lignite occur in various parts
of the district. The principal deposits
are found on the coast at Coal Point,
and in the Pomahaka, Tokomairiro,
and Tuakitoto valleys; it is said also
to be found about Saddle Hill and the

Mataura, and some drift pieces were
picked up in the bed of the Waikaka,

Pieces of gum or resin are found im-

bedded in this formation; also. half-

bitumenized wood and branches of

trees. There is geferally only a bed

of loose conglomerate between it and

the superficial deposits ; in one place it

was observed to rest on a bluish clay,

full of impressions of bi-valve shells

similar to those to be found on the

_ present shores. This clay was incrusted

with white crystals having an astringent
taste like alum, so that it may probably
®

* Coal is now being worked at the mouth

- of the Clutha River, and arrangements have

been made for its regular shipment to Dun-
edin,




be similar to the clay or shale from
which the alum of commerce is derived.
In another place were found oyster-
shells, very little changed or decayed.
The thickest beds of coal at Coal Point
ahd the Pomahaka probably exceed 20
feet in both places, the water preventing
the full thickness from being seen ; this
coal, however, does not extend in seams
of regular thickness like the true coal,
but appears to occur in patches, which
thin out and disappear in a very irre-
gular manner. One of thee beds at
the Pomahaka has been on fire for
several years, and has been long known
by the name of the Burning Plain. It
was still burning away pretty briskly
when we passed it this seasbn. Traces
of gold were found in the gravel of
several.of the streams and rivers.* The
trials were all made on the very surface,
at such odd times as would not inter-
rupt the proper work of the survey, by
one of the party who happened to have
~ previously visited the Australian gold-
fields. The gold found was in every
case small and scaly, varying from the
smallest specks to about the roughness
of bran, which it seems to resemble
also in the manner of its formation, by
being ground about among the stones
of the streams. It was found in the
Clutha river above the junction of the
Manuherikia, and in the Tuapeka
stream, in sufficient quantities to make
it probable that it would pay to work
if set about in a proper manner, with
some wholesale system of washing, such
as sluicing. Specks were also found in
the Manuherikia, Pomahaka, and Wai-
tahuna, and it will probably be found
also in some of the tributaries of the
Mataura and Pomahaka. Along with
the gold was found black sand—in
- some places fine and resembling emery,
in other places coarser, and sometimes
in square block crystals, which are
probably oxide of tin. Limestone
- cr‘(‘)ips out about the Horse-shoe Bush
and Tokomairiro Gorge, but was not
observed in any other place ;- it is of a
grey and white colour, and hard crys-
talline texture. Various appearances
seem to indicate that the lower lands
of the district have been elevated from
the sea at a comparatively recent date ;
slight shocks of earthquakes have been
felt at intervals during the last few
years, )

* The best samnle of gold yet brought into
- town was found in the Tokomairire River
(south branch). This sample indicates a
workable gold -field. :
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The principal extent of bush land in
this district is found near the coast.
The forest of Tautuku stretches from
the mouth of the Clutha nearly to
Otara Point, and covers -an area of

“more than 500 square miles, Besides
the usual timber found about Dunedin,
it abounds in white birch, the bark of
which has been found well adapted for
tannihg. There is also plenty of iron-
wood, which is very hard and tough,
and suitable for wheels and agricultural

. implements. There is a fair sprinkling

of wood generally along the other parts
of the coast, and the Tapanui ranges
are well wooded; but it becomes ex-
tremely scarce towards the north. In
some places a few patches- of black
birch ‘are found in the gullies, and
manuka scrub on the ranges; but to-
wards the Manuherikia only a few
patches of matakaru, and a dark, small-
leaved scrub, like what grows below
the junction of the Tokomairiro are to
be met with, ‘
PASTURAGE.*

For the first five or six miles from
the coast; the pasture is much’mixed
with fern, flax, fwtw, and scrub, and a
great part of it would be reckoned in-
ferior compared with the inland parts,
yet experience has shown that it is
capable of sustaining a. considerable
number of cattle. Farther from the
sea the fern begins to disappear, or is
found with #utu only in gullies, and
towards the north disappears altogether,
the country being covered entirely with
grasses of various kinds. The pasture
generally becomes very coarse when
the elevation reaches 2000 feet; here .
snow grass, mixed with cotton plants,
prevails on the spurs, and mosses make
their appearance in the gullies. On
the Lammermoors, at an elevation of
3500 feet, the vegetation consists of
Snow grasses, spear grass, snow flowers,
and several kinds of pretty veronica
shrubs—moss in all the hollows, and
the -ground in places carpeted with
lichens or similar low plants. The
Upper Taieri Plain and adj oining slopes
are finely grassed, but the plain itself
is a little marshy. On the summit of
the Roughridge, at 3800 feet, the snow
grass is about equally mixed with a
fine soft green grass—a kind of poa,
which appears to be peculiar to this

- locality; it looks to be a nutritious

grass, and gives a green appearance to

* The whole district has been applied for
or taken up as runs since the date of this
report.




these ranges. The Long Valley is well
grassed, and the pasture continues
tolerably good on the Raggedy ranges
up to nearly 3000 feet altitude ; this is
caused probably by a drier climate.
The pasture on the south side of the~
Manuherikia, near its mouth, is very
fine, but the ground is much encum-
bered by rocks and stones, which how-
ever will be useful as shelter—and as
wood is scarce, will be found a ready
material for huts and fences. On the
opposite side, and also farther to the east
the grass becomes rather thin, and con-
gists almost entirely of one species—a
kind of oat grass, with a black seed.
The table-land between Sutton’s and
the Deep Stream, and between that
and Lee's Stream, has excellent pasture
for sheep, also generally all the Mount
Stuart ranges and the Waitahuna and
lower part of the Tuapeka country.
All the, eastern margin of the Clutha
bears good pasture, except that at pre-
sent much of it is encumbered with
matakurs serub. This, however, is
always a sign of good land, and can be
completely destroyed by fire in two or
three years. On the west side of the
Clutha, and between it and the Kaihiku
ranges, the pasture is generally good—
rather ferny near the sea, and becoming
somewhat sour and coarse about Popo-
tunoa, Wairuna, and the Waipahi. Itis
probable, owing to the low level, that if
the snow grass on these parts was burnt
out at the proper season, finer grass
would in a year or two take its_ place.
The pasture about Otaraia, Mokoreta,
the head of Catlin’s river, and the Pue-
rua, is generally good, and on many of
the hills superior, but it becomes sour
and coarse in places near the Mataura,
and ferny near the sea. Farther north,
the pasture about the Waikaka, Poma-
haka, and Mataura, is also generally
good, except where the elevation is too
reat. In some few places, however,
the flats and low spurs incline to retain
wet during the winter in what are called
“ podge holes.” The south-east slopes
of the Umbrella Mountains are so steep
as to be almost unavailable, and the
asture on the Tapanui ranges is much
imited by bush and scrub. The fre-
quent fires which occur in the district
appear to have considerable effect in
altering the character of the vegetation..
In one instance, where a fire had been

.stopped by a creek, course snow grass

was observed to prevail on one side,
and superior pasture, consisting of
brood-grass, anise, &c., on the other.
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this respect.

Both sides had evidently at one time
been of the same quality, for the black
stumps of the snow grass still remained.
"This fire bad occurred about three years
before, and in the month of March.
At another creek, coarse grass and scrub
were found on one side, and fine grass
on the other. These are instances of
the good effects of fires; but, on the
other hand, a very great deal of mis-
chief may be done by reckless and un-
seasonable burnings: a great part of
the pasture in and around the Otago
Block has been much deteriorated by

‘this cause. ‘The small patches of bush

and manuke scrub are also fast dwin-
dling away. '
AGRICULTURE.

The parts of the districts adapted for
agriculture are of course limited for the
present by the heavy expense of land
carriage ; and besides good soil, access
to wood and a run for cattle are re-
quired. The,most of the agricultural
produce of this district is raised in the
Tajeri and Tokomairiro plains, and the
lower valley of the Clutha, The plain
of the Taieri contains much excellent
soil, and grows very heavy crops where
the ground had been naturally covered
with grass; the fern land 1s not so
good. The Tokomairiro Plain also
grows generally fair crops, but as it lies
open to the north-east and south-west,
it is swept by the prevailing winds, and ~
is also subject to untimely frosts.
Heavy crops are grown on the alluvial
flats of the Clutha, but cattle-keeping
has hitherto been the principal employ-
ment of the settlers there, Cultivation
is now rapidly extending at Warepa,
and the crops are generally good. The
only other places suitable for farms at
present might perhaps be the valleys
in the Tautuku bush, about the Wai-
kawa river, and other places, where are
many pretty sites that might be fancied,
having at the same time plenty good
soil, wood, and water. The principal
drawbacks to these localities might be
in the cattle straying into the bush, but
the North-east Valley and Anderson’s
Bay districts are as badly situated in

ROUTES.

The district generally admits of being
travelled over with horses in almost
any direction, the principal obstacles
being the Clutha river, the Snowy
mountains in the north-west, and Tau-
tuku bush on the south coast, Drays
can now be taken from Dunedin to
Popotunoa, from whence there is a
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tolerable bridle-path to Puturau, and
‘onwards to Invercargill. The produce
of the Taieri plains, and the wool from
the eastern parts of the districts, are
brought to Dunedin. That of the
" Tokomairiro and adjacent country is
generally shipped in small coasters at
the Waijhola Lake; and that from
Warepa, Inch Clutha, and other parts
.of the valley, at the Clutha river. A
direct route from Dunedin to the nor-
thern parts would have to cross the
deep ravines of the ‘laieri river and
Deep stream, and afterwards the greater
part of the way would be at a height
of between 3000 and 4000 feet, which
will probably be impracticable in win-
ter.  An available route to these parts
may perhaps be found up the Poma-
‘haka, and over the low dividing ridge
at the head of Bengerburn to the Clu-
'tha. The Mokoreta valleys might be
made to communicate with the Wakawa
- harbour by cutting through a few miles
of bush. - .

CLIMATE.
The climate of the eastern parts of
these districts does not differ much

from Dunedin, except that the north-
~east drizzling rains so common there

seldom extend far into the Taiéri plain,
and scarcely ever reach the Tokomai~
riro at all. In the south-west parts
the numerous creeks and springs, and
the presence of mosses and peat at low
levels, would seem to indicate either

that the westerly winds deposit more

rain in that quarter, or more probably
that there is less evaporation. In the
northern parts, the character of the vege-
tation at 3000 feet altitude, the general
dryness of the ground, and the scarcity
of creeks, indicate a comparatively
much drier climate.
of the ground, however, shows marks
of hard frost in winter. The weather
experienced during the survey can

scarcely be taken as a fair sample, the

season having been unusually ‘back-
ward. The months of October and
November were little else than a suc-
cession of westerly gales, accompanied
with rain and cloudy weather. The
weather during the months of Feb-
ruary and March, on the contrary,
was generally fine. No thermometer

" having been used, the register of the

weather is omitted, as it would not

afford any accurate - means of com.

parison with other places,
Dunedin, 15th July 1858.

- APPENDIX (A).
ESTIMATED AREA OF THE NATURAL DIVISIONS OF THE
SOUTH-EASTERN D'ISTRICTS.:

FORESTS. -
Sq. Miles. | . Sq. Miles, Sq. Miles.
Tautuku .........e...... 5434 i Brought forward ... 566
Omaru ......oevuuneeen, 02 I Taieri Gorge ............ 13
Warepa vu.covveeivvnnnnnnnnl 13 | Toi ToiS.uuervivnnennnsns 8%
Kaihiku and Moa Hill ... 03 | Titiroa ............ v 2%
Popotunoa and Wairuna, 1 | Mokoreta ................ 33
Clutha Valley and Island 4 | Mimibau ................ 24
Kaitangata and Misery... 23 i Slopedown Range...... 5
Tokomairiro to Taieri ... ¢ ' Tapanui Range......... 16
Taieri to Kaikorai......... 2 ‘ S.E. face of Umbrella
Taieri Plain and Gullies. li I Range.......ccccoouee 2
Waipori ............ svesenne 43 . | ‘Taturau .............. o 14
Maungatua ................. 21 ‘ —
—_— TOTAL ........... 614
Carried forward...... 566 J
PASTURE ...ccoovvennnnen, eereerersisen ettt e s s e e sa e ert e sabesenne 4936
BARREN.
On the Umbrella and East Dome Ranges ................... rrriezeeteeeeneenns R 220
' SWAMPS.
Sq. Miles Sq. Miles.
X S 21 Brought forward ... 24
Inch Clutha ................ 3 Sundry Patches......... 4
Carried forward...... 24 Torar .......... 28
LAKES,
= ' Sq. Miles. Sq. Miles
© Tuakitoto ................... 3 Brought forward ... 7}
Kaitangata.................. 03 Waiporiveccveeecrenannns 2
Waihola ..................... 33 —
Toravn .......... 93
- Carried forward... 7} :

Total estimated area of Districts ......eecesnss, ...

58074

The appearance
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APPENDIX (B).
ALTITUDES ABOVE THE LEVEL OF THE SEA.

. FEET. ‘ FEE?.
CFlagstaff ..coooiviiniieinnnnninnecninsie . 2190 Bleak Hill v.evviveniirennens rrresersnens 2182
Boulder Hill civcviiimiiiniineiinnennens 1790 Slopedown Hill .coocviuiiiies ceveeninnees 1891
Saddle Hiil Peak ....coooveviiinnecnens 1565 Otaraia (€airN) .cvvvivererrrereniinnannens 1238
Do.  Trigonometrical Station. 1414 Kuriwao Peak .....ccois vvenevnnieniianne 2110
Seroggs’ Hill s 1160 Steel's Accommodation House (near
Stone on Rock and Pillar Mountain. 4614 Popotunod .....ovviiiiiiiiinns 432
Do. on Plain below Wairana Peak ..............o00ne 1726
Kaikorai Hill ..coociiiniinninnnnineens, . LandslipHill .... .........o.0n. 1091
Gledknow ... .ooeivieiieniniinnin ~ Conical Hill (Pomahaka) .......... 1183
Taieri Ferry Hill .o.ovonniiniiiniiine Spy Law (40.) coiiiiienn L. 2222
TFokomairiro Gorge Hill ............... 1382 Dasky Hill (do) ....... vee.. 2180
Tokomairiro Plain-—~Cargill's Barn... 66 Wart Hill (o) .ovvinn .. 2648
Mount MiSery ..ecsereerecsarconnannens 1098 ‘Wendon (do) ceviiennnns - 2840
Maungatia coeeeeererremmnnensinnienies o 2985 Black Umbrella (do.) ............ 3580
Waitahuna Hill....oooveeniiiiinnnnenaenns 2256 White Comb  (do.) ..ovevnnens . 5083
‘Mouut Stuart.......ceeeees seeesrerssaonses 1433 Mount Benger ..........ooiie 3652
Latomerlaw .. cthrrseseseasensenese 3820 Obelisk . ...... vt iseriaaaaeas 5607
Soutra Hill ....cooovieiiiiimiiiennnnennn 3415 Rocky Mount .......cooevveaen. 6350
Roughridge Peak ......ooovvvnvennnnni 3879 Tapanui Summit .......ocveenne. 3350
Warepa Trigonometrical Station...... 650 Wakaia Hill .......ooiiveeinnns 1345
~Warepa Hill .......... Crersnsrserineierens 1252 Brough's Station ...... veeseinaes 520
Rocky Dome (Kaihiku) ..oocoeersiees 1750 |- Glenkenich Valley- coeevvencicinas 440
Wisp. Hill (Catlin's River) ......c.... 22567 Burning Plain .....cov0ereeveee.. 899
. Slopedown Range (cairn)....ooveee oo 2131 Anise Hill ...ccvvviiveeneiaeniens 743

Tautukn Hill.eooooiiiioniiennens verserese . 2190 .

Note—~From the data given in the foregoing reports, the natural divisions of the surveyed dis-

tricts appear to be as follows :—

TOrest coevvvrivncerennnes ress sreasenen wer 1329 square miles .
Pasture ..... herestrereresaeresesarsanonnre 12,516 "

SWamp .iee cereveereened reesisseanens 144 "

Barren ..... cereseeseseces veereresaneenenees 1809 ”

Lakes........ ceeeresrenrerenses ceveertrenses 109 "
TOTAL wevernrrsnsrensnn 15,407 square miles.

The country adjacent to the West Coast remains unsurveyed, and is estimated, to eomprise 11,233

square miles; the whole area of the Province’being 26,640 square miles, or, 17,049.600 acres. The
unsurveyed districts have not yet been penetrated by any parties known to the writer of this, but a -

general idea of them may be gained from the following extract from the New Zealand Pilot:—
& A view of the surrounding country from the summit of one of the mountains bordering on the
“ coast, of from 4000 to 5000 feet elevation, is perhaps one of the most grand and magnificent spec~
# tacles it is possible to imagine, and standing on such an elevation, rising over the south side of
« Caswell's Sound, Cook’s description of this region was forcibly called to mind. He says—* a pros-
s pect more rude and craggy is rarely to be met with, for inland appeared to be nothing but the
« summits of mountains of & stupendous height and consisting of rocks that are totally harren and
« naked, except where they are covered with snow. We could only compare the scene around us
‘a8 far as the eye could reach—north to Milford Sound, south to Dusky Bay, and eastward inland
« for a distance of 60 miles—to a vast area of mountains, of every possible variety of shape and
« ruggedness. The clouds and mists floated far beneath us, and the harbour appeared no more than

« an insignificant stream.’”

The writer of this has viewed the eastern slopes of these ranges of mountains from Foveaux Straits
as far northwards as latitude 430 30' S.—1st, from Centre Hill, in the Waiau District. The tope ef
the ranges conformed to the above description of the celebrated navigator ; and- the lower hills,
slopes, and valleys, stretching down to the mouth of the Waiau River, appeared to be covered with
forest. 2nd, from Grandview Mountain, in’ the Upper Clutha district. Here the ranges were
equally lofty and covered with snow, but the forest in a great measure had disappeared; the lower
slopes and valleys being mostly covered with natural grass. Srdly, from Benmore, in the Upper
Waitaki district. from whence the loftiest ranges, of the Southern Alps, were in full view. Here,

- Mount Cook, 12,460 feet in altitude, in the middle of summer, was covered with snow down to the

level of 6000 feet above the sea; below this level the slopes and spurs were covered with coarse
grass, and the deep valleys with forest or scrub. ’

Nearly the whole of the unsurveyed districts have been already applied for, for pastoré.f

purposes.
J. T. THOMSON, Chief Surveyor.
Survey Office, Dunedin, 10th August 1859. -

:
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REPORT ON 'THE7WATER SUPPLY OF DUNEDIN,

By J. T. TromsoN, Civil Engineer.

BEFORE entering on the subject of
works for Dunedin, a few pre-
~ liminary remarks seem called for. ‘lhe
sources from whence water supplies are
obtained for towns are, rivers, springs,
artesian wells, and surface collections.
The works necessary for conveying the
supplies are modified by the nature of
the topography of the district, and
superficial contour of the town and
suburbs. Rivers generally afford the
most ample supplies ; springs and arte-
sian wells seldom afford more than
limited quantities, and the power of
steam in this case is for the most
part held in requisition to raise the
water to the proper level ; surface col-
lections, on the other hand, while af-
fording extensive supplies, are fre-
quently available by the force of gravity
unaided by steam power, and, if the area
of collection be within a reasonable dis-
tance of the town, are to be preferred,
as_the expense of steam power, with
wear and tear of machinery, together
with the cost of attendance, is avoided.
In determining plans for a town water
supply, purity is the most important
consideration. Generally speaking, the
. comparative purity of water may be
said to stand in the following order :—
1st, rain'water ; 2nd, water from moun-
tain brooks; 3rd, soil drainage and
water ‘from rivers; and lastly, water
from deeply-seated springs or subter-
ranean sources. The impurities of
water are four kinds : mechanical, ani-
mal, vegetable, and mineral or saline.
‘The quality of water is'of great impor-
tance for economical purposes, not to
mention the health of man, especially
.in manufacturing towns ; the action of
hard water having a perceptible’ influ-
ence in the production of steam and
effects on boilers. - In breweries, bleach-
. .ing-grounds, washeries, &c., much de-
pends on the quality of water supplied.
‘I he several purposes for which water
is required in a town are~-1Ist, ordinary
domestic uses, including drinking, wash-
‘ing of persons, clothes, utensils, houses,
yards, watering gardens, &c.; second,
amgnufactures ; third, supply of publie
_Baildings, baths, wash-houses, &c. ;
irth, extinction of fires ; fifth, cleans-
r and watering of streets and tho-
réughfares ; sixth, supplying fountains,
public gardens, and pleasure grounds.
In projecting water-works the num-
ber of the population is the datum from

whence the calculations are made as to
the quantity required. The quantity
varies in different towns from 30 down
to 10 gallons per head per diem—towns
possessing trades-and manufactures hav.
ing greater requirements than others,
The quantities supplied by the four
leading companies of London are as
follows : —
East London .. 100 gals. per house per diem
New River .... 114 "
West Middlesex. 150 »
Chelsea ........ 164 ,, ‘ »

This will average 20 to 30 gallons
for each individual._ _

The cost of water supply in London

” 1
”

”

‘amounts to £3 per individual supplied,*

and in the provincial towns of Great
Britain the cost varies from the above
down to fifteen shillings, according as
the difficulties attending the supply
are greater or smaller, .

‘With the above preliminary remarks,
I will now proceed to the subject in
hand. The site of Dunedin fronting
the harbour, as laid out for occupation,
extends two and a half miles in length,
and five furlongs in breadth, and its
surface rises to an altitude of about
350 feet above the sea level. Imme-
diately behind the town a ridge runs,
whose greatest elevation—Bellevue Hill
—is 700 feet, and whose lowest de-
pressions are 404 and 378 feet, the
former at Balmacuen, and the latter at
Lookout Point. Rising beyond this
ridge, and closing in the town site in a
westerly and northerly direction, are a
range of hills of the following eleva-
tions :(—

Kaikorai ... ceeeenen 1096 feet
Waikari ........ aovens 2096 ' ,,
Cargill ....cooo...00 2265
Signal ........ veeneenens 1276

Out of the ridge immediately behind
the town several springs issue, and their
waters flow through the town. The
three principal of these have been
gauged, and their capacity will be noted
in Tables A and B hereto appended.
From the higher range of hills three
streams issue, namely, the North-east
Valley stream, the Water of Leith or

* The expense of machinery or capital in-
vested in the arrangements for supplying the
metropolis with water—exclusive of the com-
munication-pipes to the houses, the temants’
water - butts, tanks, &c.—amounts to about’
£3,310,342, or about £3 per individual sup-

Jplied.— Dempsey on Water-works.



Waikari, and the Kaikorai, whose ca-
pacities also will be noted in Tables A
and B. -Table A gives the minimum.
supply, . e., the supply afforded by
" the streams in their average low state,
without being impounded. Table B
gives the maximum supply, 7. e., the
supply afforded by the streams were
all their waters, including flood waters,
impounded and stored up in reservoirs.
From these Tables it will be seen that
the various streams in the town vicinity,
without availing of their flood waters,
will serve a population of 165,629 peo-
ple s while availing of their flood
waters they will serve a population of
493,515—both calculations at thirty
gallons per head per diem.

Regarding the respective quality of
the waters of these streams, [ am not
in a-position to afford sufficient infor-
mation, the subject requiring the aid
of a chemist to properly investigate ;
but if we may judge from common ex-
perience, a comparative idea may be
formed. All the streams come out of
high ridges, and have rapid courses;
their waters may therefore be expected
to be little impregnated with mineral
matter ; but as all their gathering
grounds are more or less covered with
forest, except the Kaikorai, they may
be expected in several degrees to be
tainted with vegetable matter. The
Kaikorai, issuing from the bare ridges
of the Wakari and Kaikorai hills, may
be judged to be the purest and best for
the use of the population, and the
streamlets from the town belt next to
it.  The minimum supply of the Kai-
korai will be seen to be for 31,110, and
its maximum for 95,040 individuals.

The population of Dunedin being
under 2000, and probably more than
half that number so scattered and de-
tached as not to be benefitted by water
supplies, it is evident that the subject
must be considered from two points:
first, in relation to present require-
‘ments ; and second, in relation to what
may be required in the future. On
the latter point it would appear irrele-
vant to aim at approximate numbers,
or supposed times, so much of our in-
crease and prosperity depending on
extraneous causes not to be controlled.
Considering therefore that the stream-
lets issuing from the town belt afford
at minimum a supply for upwards of
5000 individuals, and at maximum for
upwards of 18,000, at 30 gallons per
head per diem—a rate doubly ample
for a town such as this without manu-
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factures—it would be from these stream-
lets close at hand, and distributed
equally in the town, that we may de-
rive at least expense, and for many
years to come, most abundantly all
requisite supply.

Regarding these streamlets, it will be
proper to remark that in their course
they do not present favourable basins
for the formation of impounding and
settling reservoirs. Considering the
above circumstance, also that their
basins lead into populous, or what will
be populous, parts of the town, it
would not be expedient to embank up
waters so immediately overhanging the
same-—dangerous, if accident occur, to
population and property. All that I
would recommend, therefore, would be
works at a high level for preserving the
streamlets in their average low state,
and, connected with these, main pipes,
public stand pipes, &c. With the
above views, we will be justified in
concluding that works applied to one

" of these streamlets will suffice for the

present, and that the three will serve
the town till it contains a population
of 10,000 ; after which, the waters of
the Kaikorai or Water of Leith might
be availed of—due consideration of
which will no doubt be given by the
Engineer at that future time.
Presuming that all that is now ne-

. cessary to furnish is such general in-

formation as to enable Governthent to
consider the course to be adopted, I will
at this time do no more than mdicate
the position and extent of the works,
together with approximate estimates of
cost, leaving the particular works that
may be ordered for more detailed con-
sideration hereafter.

On reference to the accompanying
plan,* the positions of the service re-
servairs @ b ¢ will be noted in the vici-
nity of London, Maclaggan, and Regent
Streets, from whence the main pipes
lead to the prineipal streets of the
town. The course that I would re-
spectfully recommend would be te
construct works at a b ¢ respectively,
as required by the population. In the
course of years, when the population

. has greatly increased, works in like

manner could be constructed at A, B,
and C, on the larger streams. ‘The
elevation of the service reservoirs at
a, b, and ¢, need not exceed 150 to
200 feet, but on the larger an eleva-
tion of 500 feet should be adopted;

* The plans were attached to the manuscript,
but cannot be given here.




the former would give sufficient pres-
sure by gravitation for the lower and
populated parts of the town, while the
latter would do equal service to the
higher.

The cost of the works at @, b, ¢, may
be estimated at thirty shillings per
head of population to be served; and
those at A, B, C, when the population
to be served exceeds 10,000, at forty
shillings. A much higher estimate
. would require to be given in the latter
works for a smaller population. Thus,
were it thought desirable to provide
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for the present population from the
town belt streamlets, only estimated at
1000 individuals, the cost would be
£1500; for 2000 individuals £3000,
and so forth. Prior to works being
undertaken, however, it would be ne-
cessary to prepare detailed plans and
more minute estimates and specifica-
tions ; but it is to be hoped that the
present report will suffice for initiating
measures.

J. T. Tuowmson, C. E.

-Civil Engineer’s Office,
23rd June 1859.

TABLE A.

Table showing Minimum Water supply of Dunedin from wvarious sources, the data being
obtained by gauging the Streams in their average unflooded state.
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Maclaggan Street Streamlet .. | 4 inches | 12 inches 2:59 cube ft.|  23°042 774
London' Street do. voore | 4 ,, |28 781, 65599 2:186
Regent Road do. ..... 4 ., 23 781 69-997 2:333
North-east Valley Stream..... | 3 feet |33 ,, 9480 843556 | 28118
Water of Leith do. ... | 4 ,, |64 , |83824 , |83033238 101108
Kaikorai do. «o. | 3 3% 10479 . 933304 | 31110
Totals ..voneene. | 4968936 | 165629

)
TABLE B.

Table showing the Maximum supply of Water from various Streams near Dunedin, the data
being area of surface drained and awnual rainfall.
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Maclaggan Street Streamlet .. | 100 acres 148:500 4950
Iﬁgndon Street do. ....... 150 ,, 222-750 7425
gent Road do. ... 120 178'200 5940
North-east Valley Stream ... | { 1485 gallons| o545 » 3-326-400 7 8211OMS. | 310,880
Water of Leith =~ do. ...... 5440 8078400 J 269280
Kaikorai do. ...... 1920 ., 2851200 95040
TOtals overeerrrrarenc | 14'805450 gallons. | 493515
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ROAD WORKS.
REPORT OF THE CIVIL ENGINEER TO HIS HONOR THE SUPERINTENDENT.

IR,—I do myself the honour of
reporting on the progress of Road
Works during this last season, in order
that your Honor may have early infor-
mation of what has been done, with the
view of considering the measures for
the coming season. ‘

At this time, works beyond the
neighbourhood are in abeyance, owing
to the inclemency of the weather and
the softness of the ground preventing
labour of any kind being beneficially
employed. 'T'his state of matters exists
till the middle of September, at which
time it would be desirable that I be
put in possession of your Homnor’s in-
structions as to the various works of
the coming season. :

It takes some time to organize par-
ties and forward them to their various
stations; so when this can only be ef-
fected late in the summer months, as
was the case last year, the road parties
are overtaken by the coming winter,
when their works must be abandoned
unfinished. ‘

This has been much the rule this last
season in regard to roads in all direc-
tions, from which not only much pub-
lic inconvenience has been felt, but
much of the labour of our road parties
has been laid out to disadvantage.

The accompanying abstract of ex-
penditure will show a total vote for
Roads of £20,050, of which £6986 8s.
4d. only has been expended. The
separate items I will notice in order.

1st, Metalled Road to Saddle Hill.—
This road has been completed only for
a distance of two miles from the Jetty,
its further progress being impeded
owing to the want of labour.

2nd, Metalled Road at Invercaryill.
~—-This road (combined. with 19th) has
had a party of men sent specially for
its coustruction. The distance com-
pleted from the landing is 1} miles
gravelled, and about 3 miles formed."

8rd, Dray Track from Dunedin to

. Invercargili.—'This track was to be

dene in settled districts by contracts—
beyond by hired parties. Three parties
of four men each were at once forward-
&ir stations, and have completed
.most essential portions of the com-
munication by cutting side-ways, and
bridging gulleys and creeks. In set-
tled districts, the works were delayed

till February, in order that opportunity

might be given to settlers to contract

for the same. On this being found
unattainable at reasonable rates, hired
parties were engaged and maintained
as long as they would remain by the
works. The lateness of the season and
scarcity of labour combined to dissipate
these parties, so that the necessary
works were abandoned by them without
completion. This subject has already
been specially reported on.

4th, Metalled Road to Town Belt.—
This road is combined with the 17th,
for both of which £3500 was voted,
and £2889 14s. 2d. has been expend-
ed. With the exception of a short
distance near the Water of Leith, the
whole has been completed, the scarcity
of labour preventing the completion.

5th, Metalled Horse Track from
North-east Valley to Port Chalmers.—
This line required survey and purchase
of lands before expenditure could take
place, as it mostly runs through private
property. Plans and estimates are now
laid before the Government.

6th, Town Belt to Head of North-
east Valley.—This road has been ex-
tended three miles from the Jetty, with
one break left uncompleted from the
want of labour.

7th, Metalled Horse Track from
North-east Valley to Blueskin.—This

line was subjected to survey, but has

not yet been commenced.

8th, Horse Track to Oamaru.—
Several hired parties have been engaged
on this track, principally at Waikouaiti
in carrying out arrangements with Mr.
Jones, who consented to the intersec-
tion of his property by the road.

9th, Invercargill and Riverton Horse
Track.—Two parties are now engaged
in forming this track.

10th, Invercargill and Campbelltown
Horse Track.—'Lhis has been found to
proceed over very difficult, swampy
country. Its partial construction across
the Mokomok Neck has been sanction-
ed, but not commenced with for want
of labour. With expected arrivals of
immigrants, it is intended to forward a
party for this line. - -

11th, Abbott’s Creek te North Taieri
—Dray Track.—This line required to
be surveyed and purchased from land-
holders before any expenditure could
take place. The purchases have not
yet been completed.

12th, 18th, and 14th, Pastoral Road&.l »

—No expenditure hag taken place.
As to this subject, I would desire te

|
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state that these kinds of roads could
be lined out and made good to far
greater advantage by the flockowners
interested in the same: they proceed
through country only properly known
to themselves. The roads are more
extensive than could be overtaken by
the Road Inspector, who could not
.spare that time and attention necessary
for them without neglecting the more
important roads in the settled districts.

0

-

The stockowners and their men being

on the spot, possess the advantages that
uo central directing power could pre-
tend to have.

15th, Branch Road— Andersen’s Bay
to Portobello.—Thisroad has been lined
out but not yet surveyed. As it goes
through private property for a consider-
able distance, no expenditure has taken
place, as the right of way is ‘not pur-
chased. On the completion of the
survey the same will be put into the
hands of the Road Claims Commissioner.

16th, Brarnch Road — Dunedin to

Halfway Bush.—Parties have been en-
gaged in opening up this road since
orders were received for the same,

17th, Main Town Streets— Dunedin.
~—Already noticed. -

18th, Main Town Streets — Port
Chalmers.—Plans and estimates have
been formed preparatory to calling for
tenders. .

19th, Main Town Streets— Inver-
cargill.—Already noticed.

Having, I trust,sufficiently explained
what has been done towards carrying
‘out the orders of the Government for

last season, I will now proceed to so- |

licit your Honor’s notice to the works
of the coming one. It will be quite
evident to your Honor that much lati-
tude is given to the term main road,*
on which alone, I presume, will the
Government spend the resources of the
Province, At this period it would
seem desirable to seek out a principle
which might be consistently adhered to,
in order to apply the Provinecial funds in

* T would suggest the term to be altered to
provincial road, as being more appropriate.
The sense in which the settlers take main
road would call for a vote of a main road to
every man's back door. Thus, the settlers of
the Taieri plain have had. three main roads
declared in their district, running parallel at
distances of 13 miles apart. Were this ap-
proved of by Government, the more distant
districts, from whence the land revenue is
principally derived, must remain neglected.
A general project for provincial roads may be
* inspected at the Survey Office.

such a manner as will be most conducive
to the general benefit of the Province.
To arrive at a perception of the general
wants for improved communication, it
will be necessary to examine the map
of the Province, find out the important
districts, and mark their towns, villages,
harbours, and landing-places, and for
these design a system of main lines ir-
respective of local interests. Thus,
proceeding south from the capital, we
have the Taleri, Tokomairiro, Clutha,
Mataura, Waiopai, Bluff, and Jacob’s
River districts, all of them important.
A main road through these districts
would connect Dunedin, Taieri, Clutha
ferry, Popotunoa, Tuturan, Invercar-
gill, Riverton, and Campbelltown, the
foci of communication in these districts.
Proceeding north from the capital we
have Port Chalmers, Shag River,
Moeraki, and Waitaki districts, in
which are the harbour of Port Chalmers,
and the landing-places of Waikouaiti,
Moeraki, and Oamaru. A main.road
to and through these distriets would
connect Dunedin, Port Chalmers,
Waikouaiti, Moeraki, and Oamaru, the
foci of communication to the above
districts. Again, proceeding into the
heart of the Province from the capital,
we have Maniatoto, Manuherikia, and
Upper Clutha Plains, all important in-
terior districts. A main road through
these districts would connect Dunedin
with the principal wool-growing dis-
tricts in the meantime, and pave the
way to settling towns and villages on
their most commanding points. Last-
ly, proceeding into the heart of the
Province from Invercargill, we have
the Makerewa, Oreti, and Upper Ma-
taura Plains, all important interior dis-
tricts, and which would be connected
with the last main line by the waters of
the Wakatip Lake, on whose shores an
interior town ere long will be founded,
owing to its commanding central posi-
tion,

As population progresses, these main
lines, I have no doubt, may be further
extended and modified; but in the
meantime I trust it will appear that
they have been drawn so as to intersect
the greatest quantity of available land,
and to connect the most important foci
of traffic, thus fulfilling conditions ne-
cessary to general development of the
resources of the Province, whether
agricultural or pastoral, '

Under the above impressions I would
respectfully propose the following Road
works for this coming season, in con-



tinuation of what has been already ac-
complished :—

DuNEDIN To INVERCARGILL—
Metaled Road to Taieri Flain, 7

miles, at £800 ........ reeeeerenaeeneen £5600
Do: from Invercargill to Waiopai
Plains, 4 miles, at £500 ............ 2000
Dray Track from Taieri to Waiopai,
about 140 miles ......ceeereee ereaeer 1500
DuxepiN o Port CHALMERS— .

Metalled Road to Head of North-
East Valley, 14 miles, at £700 ... 1050

DunepiN To PorT CHALMERS—
Metalled Road in Port Chalmers,
3 mile ......... eerereresssesiassenrrese - 300

North-east Valley to Port Chalmers
—Metalled Horse Track, 6 miles,

ab £300...ccosesrrerarrnesssrcnsnannsess 1800
Dusepwy 0 OAMARU— v
Metalled Horse Track through 3
miles bush to Blueskin, at £300

permile creeeiniiiieiin 900

Dray Track to Oamaru .....eceeesenes 500

Duxepin To InTERIOR DISTRICTS—
Dray Track from Kaikorai Mill to
Upper Taieri Ferry, about 10
IMILES trrerererrerirraniirsisnsinnias 1000
INVERCARGILL TO RivERTON—
Horse Track to New River Ferry,
7 MIlES vereriireerriierrniiiieiniiiniies 500

INVERCARGILL TO CAMPBELLTOWN-—
Metalled Horse Track over Moko-
mok, about 14 miles «....cooveeeees 500
INVERCARGILL 70 INTERIOR DISTRICTS—

Horse Track to Ryal Bush, about
10 miles ieviiniiininie ierevaensienane 500

£16,150

S8

If it be found desirable to contract
for any of these works, it would be
advisable to call for tenders as early as
possible, for, in case no available ten-
ders be offered, the works would then
require to be undertaken with hired
parties before the summer season be at
all advanced, to avoid their non-com-
pletion. I may suggest that contracts
can only be advantageously given out
for properly formed and metalled roads.
In dray or horse tracks such latitude
may be taken in the execution that
neither specification nor supervision
can be extended over the same ; thus I
think it preferable to carry out all
tracks by hired parties, furnished with
tents, tools, and other equipments.
Into these parties settlers along the line
can be amalgamated if such offer them-
selves,

-

In conclusion I would solicit your
Honor's favourable consideration of

Mr. . Oliver’s services. The country .

roads are so spread over the Province
that he requires to be almost constant-
ly on horseback. His salary of £225
is not adequate to the fatigue and extra
expenses he incurs from constant ab-
sences in travelling, I therefore trust
that some addition may be made to it
this year.

I have the honour to be, Sir,
Your most obedient servant,

J. T. Trowmsox, C. E.

Civil Engineer’s Office,
1st August 1859.

ABSTRACT OF EXPENDITURE oN THE MAIN RoADS OF THE Province or OTAGoO,
For the Season ending 30th June 1859.

DFRSIGNATION OF ROAD, SUM VOTED BY $UM EXPENDED.
: COUNCIL,

DuNEDIN TO INVERCARGILL. £ s. | d £ s. | d

1. Metalled Road to Saddle Hill ....... verererreacasentenns 5700 o 0 1292 3| 3

2. Metalled Road at Invercargill se...coeveieeens 1200 0] O 957 9| 3

3. Dray Track from Dunedin to Invercargill 2000 o| o 1002 (10} &

Duxepix To Port CHALMERS. 1

4. Metalled Road to Town Belt.......oceo wavens verensesenns 1500 0} © 889 14! 2
5. Metalled Horse Track from North-east Valley to '

-Port Chalmers .......oovvveceemnnianisenniinacsiinneiie 900 ol o 0 0o} o

6..Town Belt to Head of North-east Valley ....cccooues 1000 0] 0 407 51 7

Duxepin To OAMARU. ] ’
alled Horse Track from North-east Valley to i .
Blueskin Bay .....cvceerreesirisereenseianinnnes siseines 400 0} © 0 0, 0
8. Horse Track to Qamaru 500 0 0 216 |15 4
INVERCARGILL TO RIVERTON. :
0. HOISE TTACK +ovevneirrrenenerecessonersssasncrresssasonsnras 1000 o| 0 34 3| 8
INVERCARGILL TO CAMPBELLTOWN. .
10. Horse Track..coiuveeeensenens rereseaneeansaes eeveernrrriieee 500 0] 0 44 6| 2
Carry forward,...... 14700 | 0 o 4844 | 7110

B it
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"ABSTRACT OF EXPENDITURE oN MaiN Roaps—continued.

DESIGNATION OF ROAD, / sm‘éo‘&’;ﬁ_ BY SUM EXPENDED.
. £ s. | d. £ s. | d
Brought forward,...... 14,700 0| 0] 4844 710
Assor’s CrEEK T0 NorTH TAIERL :
11, Dray Track ceevrieciinninriieniriciniionacnnrivn e 1000 0| © 0 o[ O
Pasrorar Roaps, ..

12. Oamaru to Upper Waitaki........coiierneiieiieinicennnens 333 6! 8 0 0} 0

13. Waikouaiti to Manuherikia .......ccoveeieiceinenienannes 333 6 8 0 0| O

14. Invercargill to Upper Mataura....coocovveeciiiunnineinns 333 6] 8 0 0] 0

Branca Roabs. )

15. Anderson’s Bay to Portobello ......cc..ceeuvunnennneee 250 0| 0 0 0! 0

16. Dunedin to Half-way Bush .....cccoovviimniinnnennnass 500 0] 0 141 |10 6
: Main Towx STREETS.

17. DUNEAIN .ovvvviiiarivinsiinnerersssenreereertanrennrneioniens 2000 0] 0] 2000 0} 0

18. Port Chalmers.......ccoevirvenniniermmnrrerennraioeenns ceeeee 300 o| 0 o] 0} 0

19. Invercargill cocooivvevinrieiiireriieniinnrnciisiscenieinneann 300 o 0 0 07 ©

20050 | 0f o! 6986 ! 8! 4

J. T. THOMSON,. C E.

PUBLIC WORKS.
REPORT OF THE CIVIL ENGINEER TO HIS HONOR THE SUPERINTENDENT.

SIR-—-I have the honour of reporting

on the progress of Public Works
during the last season, 1858-9, in order
that your Honor may be put in early
possession of what has been done, with
the view to consider the works for this
coming season.

Oni reference to the enclosed Abstract

of Expenditure, the total sums voted

“will be seen to be £13,212, and the
-total sum expended up to date, £2396
15s. The items I will notice in order.

1st, Council Hall and Court House.
—Contracts have been entered into for
the completion of this work.

2nd, Gaol, Dunedin.—Plans and
specifications have been before the Go-
vernment. ‘The expenditure of £170
relates to cost of enlarging the present
temporary gaol.

3rd, Gaol and Lock-up, Invercargill.

—'This work has been completed ac-
cording to contract.

"4th, Public Offices, Invercargill.—
This work has been completed accord-
ing to contract.

5th, Land Office, Invercargill.—No
orders have yet been received for the
execution of this work.

6th, Mataura Bridge.—This work, in
a remote district, and over a large,
rapid, and dangerous river, was com-

pleted most satisfactorily by the con-

tractors, Messrs. Kay and Nicol. The
extra expenditure over the: original
contract was caused by the addition of
length found necessary for the con-
venience of the traffic, and the applica-
tion of iron fastenings found advisable
as a security against floods of more than
usual height.

7th, Mataura Bridge House.—This
has been completed according to con-
tract. :

8th, Buoying and Improving Navi-
gation of Clutha River.—These works
are in progress. Their execution was
detained till the low state of the river
allowed of survey.

9th, Buoying and Improving Navi-
gation of Taieri River.——This has been
sarveyed and reported on, but no orders
yet received.

10th, Improvements at the North.—
The sum voted was expended on a store
at the landing-place.

11th, Working Coal-fields.—Regard-

ing this subject I may mention that 1

- reported on the 17th December last

that 115 tons were extracted and laid

on the banks of the Clutha River ready
for shipment, :

12th, Buoying New River.—Two
buoys were sent, and otliers are now in
Ppreparation. :

13th, Removing Bar of Pooni Creek
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HARBOURS.

—~Contracts were called for, but were _
held in abeyance, as a pier is considered Light-house, with 3rd class dioptric fixed
of more utility for facilitating landing ight, for entrance of Otago Harbour ; house

and departure from the Southern dis-
tricts. '

14th, Jetty at Port Chalmers.—This

~work has been contracted for.

15th, Works net provided for above,
The note appended to the Abstract
detail these. :

As public works are so various, and
connected with so many departments of
whose wants I am not in, a position to
judge, I would suggest that heads of
departments be called upon to make
known their various requirements; in
the meantime I can only offer with
diffidence the following works that have
occurred to me as being consistent with
the present progress of the colony, and
worthy of attention :—

COAST. | —

Light-house, with 2nd class dioptric fixed
light, for Dog Island, Foveaux Straits.

for Pilot at New River Harbour; buoying
Otago, New River, and Clutha.
* LANDINGS.

Piers or Jetties at Dunedin, Port Chalmers,
Invercargill, Oamaru, Moeraki, Waikouaiti,
Taieri, Clutha, Bluff, and Jacob’s River.

. FERRIES.

Additions to Clutha and Mataura Perry
Houses. :

PUBLIC DEPARTMENTS.

Additions to Provincial Government Offices,
Dunedin ; New Jail, Dunedin; Land Office,
Invercargill ; Distriets Survey Offices, To-
komairiro, Waiopai, and Waikouaiti.

I have the honour to be, Sir,
Your most obedient Servant,
J. T. Tuomson, C. E.

Civil Engineer’s Office,
Dunedin, August 2nd 1859,

ApstracT or EXPENDITURE oN PuBLic WoRKS IN THE PROVINCE oF OrAGo,
‘ For the Year ending 30th June 1859.

$UM VOTED BY
DESIGNATION OF WORK. COUNCIL. SUM EXPENDED.
' £ 5. | d £ s | d.
1. Council Hall and Court House.........ocoevvveninininna 3500 0 O 9.1101 6
2. Jail, Dunedin ..... Peesserresas sesassesrrarssnsinressrrsanten 5000 o O 170 ol o
3. Jail and Lock-up, Invercargill—balanee by eon- :
tract, &Cuereseeas R veereerane RS 137 | o of 22 |12] o
4. Public Offices, Invercargill ... ........ eeessncrereiaren 380 0l 01 381 0} o
5. Land Office, Invercargill .............. RO 200 0} 0 0 0] ©
6. Mataura Bridge ............... : cernennaes 250 0{ @ 83 6§, 0
7. Ferry House ..... trervesrusesansrartesantene 245 | 0| O 185 0| O
8. Buoying and Improving Navigation of Clutha River 300 0 0 172 {18! 5§
9. Buoying and Improving Navigation of Taieri River 650 0f o0 0 o o
10. Improvements at the North ...c..cocoiiiiiiininn 250 0 0 300 0| o
11. Working Coal Fields......... Ceeasensiesiasicarentercnrans . 500 0/ 0 363 11 &
12. Buoying New River .....c..ccceeee. 150 0 0f - 15 | 18] 11
13. Removing Bar of Pooni Creek ........ ceesssneetntennenes 100 0. 0 0 0/ 0
14. Jetty at Port Chalmers.......cceeveiienmiirevciencinionnes 500 0] o 0 0| O
15. Works not provided for above ........ «.... cereerennaaas 1000 0] o *337 |18 |10
* Hospital Repairs, £12 1s. 2d.; Addition to Land
Office, £68 13s. 2d.; Old Barracks, £20 11s. 8d.;
Road Office, £6 4s. 4d.; Treasurer and Solicitor’s
Office, 18s.; Store-room, £21 ‘3s.; Provincial
Council Fittings, £28 12s. 9d.; Emclosing Old
Cemetery, Dunedin, £88 19s. 2d.; Contingencies,
Sundries, £90 15s. 64,
TOTALS eceecersorrrsrssrersoreons e | 18212 0} 0] 2396 |15] O

J. T. THomsox, C, E.

Civil Engineer’s Office, Dunedin, 2nd August 1859.
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ESTIMATE FOR ROADS AND PUBLIC WORKS.

To His Honor Captain CarerLr, Superintendent of Otago.

SIR-—-—I have the honour to acknow-
ledge the receipt of your letter
dated 6th instant, and in compliance
with the instructions contained therein,
beg to forward the accompanying esti-
mate for Roads and Public Works,
amounting to £40,000, all bearing on
the general interests of the Province.
Those of immediate. importance I
have marked with an asterisk (*) ; those

unmarked might remain over for some -

time.
.. As the. Clutha cannot now be made
a place of regular call by the steamer,

it appears to me that the connection of
the Tokomairiro District with the
Clutha navigation becomes of little
importance. The works on the Kai-
tangata Lake which I had brought to
your Honor’s notice, need not there-
fore be carried out. .

The survey of the mud flats of Otago
Harbour will be duly attended to.

I have the honour to be, Sir,
Your most obedient Servant,
J. T. Taomson, C. E.
Dunedin, August 9, 1859,

PRELIMINARY ESTIMATE FOR ROADS AND PUBLIC WORKS, FOR THE
) SEASON 1859-60.

o ROADS.
Dunepin 10 INVERCARGILL— £ s | d £ s. | d
* Metalled Road to Taieri Plain..........cccvverevrervuneenss 5600 0] 0
* Do. from Invercargill to Waiopai Plain ... | 2000 o o
* Dra%Trackfrom Taieri to Tokomairiro ...........c.e. | 1400 0| 0}
o. from Tokomairiro to Waiopai ..... sereeans 600 of o
Duxepix to Porr CHALMERS— -
* Metalled Road to Head of North-east Valley .......... | 1050 | 0] o
* 0. in Port Chalmers ........c.coceeeunnnnenns 300 | 0| O
Metalled Horse Track from North-east Valley to Port :
Chalmers .......ccuevvrvnveennnn. eresaren aerereenieeees 1800 |- 0] O
- DuNepin To OAMARU—~—
¥ Metalled Horse Track to Blueskin Bay .................. 900 o o
“* Dray Track to Oamaru............... seresene Ceorsieracenanes 500 0] 0
DurEpiN 10 INTERIOR DIsTRICTS—
* Dray Track from Kaikorai Mill to Upper Taieri _
FeITy vttt eres et e ereene 1000 0] 0
InvErcaRGINL TO RivERTON—
* Horse Track to New River Ferry .......cvevvvvvunenn... 500 0] of
INVERCARGILL T0 CAMPBELLTOWN— - .
* Metalled Horse Track over Mokomok-............. veeee | 500 0 0]
InvercarGiLL To INTERIOR DIsTRICTS—
* Horse Track to Ryal Bush .....cccvceeerreeriieenneeinns 500 0| o
* Main Streets, Invercargill ......... cerrerecereertrnarnestres 500 0l o
— 17,150 | o] o
PUBLIC WORKS. -~ , '
* Court House and Council Hall .....c.cueeeevvennnuvnevenns 3000 0| 0
Bl £ rreeesesneenins cerereraniaiaae 5000 0| o
Light-house, Dog Island .........ccccervenvnenne.s renienas 4000 of o
* Do., Otago Harbour .......ccceevvneverennnrcnene 200 0] 0
* Jetty, Dunedin co....ovvvveeereeenuieiiieieriiieeeeerenenen. | 1500 0} o
* Do., Port Chalmers ................. vesresrennrennne eeaees 800 0| o
* . Do., Invercargill .......... cemtsrtiessteseacasa 1000 | 0] ©
Do., Oamaru ......cccoreeue. 3000 0/ o
Do., Moeraki ....... Ceeevasaee . 200 0] o
Do., Waikouaiti, South Heads ...........rcrer..s ...... 500 0| o
Do., Taierl FeITY .uvvrevverirersirrerereeessnseneeseneesans 200 0| ©
D0, Clutha coueieereeneiieriiiniiirircreereeceeieserneeessnns 200 0| 0
Doy, Bluffo...ooviiiiriiiiiiiiiiiieiinieneceeer e 600 0| 09
Do., Jacob’s River ..........uuuuen.. easessenninene verrsrens 600 ol o
* Clutha Ferry House and Punt........ccccervernnnn... 300 of o
* Mataura do. do. iviieiiriisri 200 o] O
* Provincial Government Offices, Dunedin ............... 400 of .0
* 0. do., Invercargill....... .o 300 0j 0
District Survey Offices......iovuveercersrecrnns cerressen 300 1 0 0 _
: v 22300 | 0] o
PILOTAGE. '
" * Pilotage Works, Otago.....eceevrereeeruns 200 0f 0
.o 0., New River . 300 0] 0
* . Do, Clutha ...... 50 0] 0 550 0| 0
TOTAL cuvvieiiviece e eeieevetiitcerie e veesvee e RESITTROTPIN FOTOURROR 40,000 | 0] 0

J.T. Tuomson, CE

T S
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SURVEY REPORT.

Burvey Office,
Dunedin, 20th July 1859,

SIR—I’have the honour to report, for
the information of the Waste Land
Board, the results of last year’s Survey
operations, and would solicit the at-
tention of the Board to them and other
matters affecting the Survey. ,
On reference to the accompanying
Return, it will appear that 156 square
miles have been triangulated, 1223
miles of road have been lined out and
surveyed, 70,870 acres have been
marked on the ground and surveyed,
and 1594 town allotments have been
laid out. The total cost of the above
service, as will be noted, amounts to
£2965 6s. 1d. ,
Regarding Mr. Garvie's services, I
beg leave to state that they were prin-
cipally directed to surveying and mark-
ing main lines of road through the
Otago Hundreds, a pressing necessity
having arisen for the same owing to
the original contract surveys executed
at the foundation of the colony not
having embraced these important
operations, Nine miles of heavy bush
have been ecut through, and ten miles
‘of side cutting on open land were
marked on the ground by a rut with
the spade; further, 16 miles of bush
lines have been cut, but whose survey
has not yet been overtaken. Included
in these services are the main lines over
Hillside, altitude 90 feet, and Look-
out Point, altitude 370 feet, being part
of the main southern road; and the
main lines over Mihiwaka, altitude 1100
feet, and Signal Hill ranges, altitude
1000 feet, being part of the main
northern roads. 1ese lines bave been
marked to a gradient of 1 in 16, which
will admit of carriage traffic on the
lines being formed and metalled. These
surveys have involved much labour and
exposure, and I have no doubt will
prove of great public benefit.
Mr. Gillies’ services have principally
been directed to the triangulation and

section survey of New River Hundred ;

also to the survey of part of the 2000-
acre blocks. Itbecomes me to particu-
larly notice these surveys, which have
all been executed with a 4-inch Everest
Theodolite. In the triangulation, each
bearing was the mean of nine readings,
and the accuracy of the work will be
seen by the following :— ‘
NEW RIVER TRIANGLES. .

The average error in each angle is 43 seconds

» Freatest on an angle 138

s least ] do. 0}

»
”

2000-ACRE TRIANGLES.

The average error in each 'an%le is 4 seconds
s -greatest error on an angle is 11
» least error on an angle is 0o

The base lines were measured on level
ground by a standard chain, carefully
adjusted, each base line being the mean
of three measurements. The greatest
difference in any of these measurements
amounted to no more than 0°88 of a
link per mile, and the least no more
than 0°14 of a link per mile, the aver-
age being 051 of a link per mile.
Thus it will appear that Mr. Gillies’
minor triangulation on the whole in-
volves only an error of 15-100ths of a
foot per mile in bearing, and 33-100ths
of a foot in distance, an accuracy ten-
fold greater than the chain measure-
ments which follow, and which the
triangulation is intended to check.

The chain measurements conducted
for the survey and marking 'off of the
sections have been found to close with
the calculated measurements of the
triangulation by which the former are
checked, by 3 to 6 links in the mile, as
the ground was favourable or unfavour-
able.  This amount of error proves
careful measurement, and is as cﬁ)se as
can be attainable on such ground as we
have in this part of New Zealand.

Mr. Briscoe’s party was employed in
laying out two villages (Moeraki and
Qamaru), and in surveying and mark-
ing on the ground the main southern
road between the Taieri and Popotunoa.
571 miles are reported as completed,
but only 28 miles have been given in
available for record.

Regarding the services of Mr., Hately,
I beg leave to report, that he joined the
staff in the latter end of October as a
sub-assistant only, not having had ex-

”»
”

-perience as a surveyor previously. His

first operations were under the eye of
Mr. Gillies. This officer, besides hav-
ing done a fair amount of survey, has
executed the same satisfactorily, as
shown by his closing with the points of
Mr. Gillies’ triangulation. His great-
est error.is 9 links to a_mile, and least
1} links, the average being 3 to 4 links.

The cost of the public surveys of the
year prior to this was found to be 71d.
per acre, including the cost of triangu-
lation. This year the cost may be ar-
rived at by analyzing Messrs. Gillies
and Hately's operations, the times being
given to effect the same.




Mz. Giirizs.
128 square miles triangulation,
. 12 weeks, £365 16
or £2 17s. per square mile.
7 lineal miles road survey, o
1 week, 30 9 6
or £4 7s. per lineal mile.
47,975 acres, 2000-acre sections,
9 weeks, 274 7 O
vor 14d. per acre.
6500 acres, 80-acre sections,
6 weeks, 182.18 O
or 63d. per acre.
100 quarter-acre sections,1 week, 30 9 6
or 6s. 1d. per section.
29 weeks, £384 0 O

Ma. Hatery.
13,365 acres, 80-acre sections,
16 weeks, £323 13 10
or 6d. per acre.
1220 quarter - acre sections,
: 10 weeks, 202 6 2

or 3s. 4d. per section.

26 weeks, £526 0 0

The above includes 'the expense of
going and coming from and, to head
quarters, and mapping. These surveys
embrace Ist, selection of town, village,
and ferry sites; 2nd, the laying down
of permanent roads and reservation of
present available tracks ; 3rd, bush and
timber reserves; and lastly, division of
districts systematically into sections al-
Jotted so as best to provide for general
occupation.

Having thusreported on the Govern-
ment surveys of last season, it becomes
me to report on the surveys given in by
private surveyors for record in the
public maps. Prior to this so little
had been done that these did not call
for report to the Board: now, these
gurveys so generally affect the Crown
lands that they become a matter of
serious public concern.

There are three authorized private

surveyors practising, and during last
year 2652 acres of survey have been
given in for record. Small as this ex-
tent is, as compared with the labours
of the Government surveyors, they
penetrate into every district, “spotting”’
the whole irregularly. The practice in
this species of survey is for the appli-
cant for Crown lands to employ a sur-
veyor at his own expense, who goes
out and marks off the required land.
These choices are as various as the
members of the population, and being
out of the surveyed districts, have no
supervision either in the Land or Sur-
vey Departments. Thus, as they pro-
gress, it early becomes apparent that
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public interests are not attended to,
but simply the interests of the applicant.
1st, Town, village, and fegry sites
are absorbed ; 2nd, Permanent roads
and available tracks are closed; 3rd,
Bush and timber are monopolized ; and
lastly, the district is not laid off for the
purposes of general occupation, but in
4 manner that solely suits the applicant.
A glance at the record maps is only
required to prove these assertions.

‘The method of survey is obsolete,
and not permitted in approved practice,
the surveys being. “ built” on each
other, or connected with each other by
a string of lines and angles. The me-
thod admits of no check, and is preg-.
nant with errors: these remain on the
maps undisclosed till an-independent
survey joins them; thus at best the
recording of these surveys requires
“humouring.” A chain of overlapping
is a frequent errér, and at this early
stage of the labours of the private sur-
veyors, one allotment has been found
three chains out in a 16-acre section,
and another 16 chains misplaced in a
46-acre section. Few of these surveys
have yet stood the test of ¢ closing”
with subsequent surveys ; the difficul-
ties may thus be said only to be com-
ing to light.

With errors so great in magnitude,
it may be quite possible for parties to
build their houses on the lands sold to
their neighbours, in which case it will
be a question of law as to whether the
Government or the private individual
will have to stand the consequences.

Apart from the incorrectness attached
to the unsystematic and obsolete me-
thods employed in private survey, the
cost at present and in future is a sub-
ject to be enquired. into, The appli-
cant is allowed 10 per cent. deduction
for his survey expenses, or 1s. per acre:
this will be seen to be only double the
cost of the Government surveys, but it
is nominally so. Scattered as these
small patches of surveys are in every
district, in the progress of the Govern-

" ment surveys over them, all, as a mea-

sure preliminary to systematic division
of the country, will require to be re-
surveyed. It is well known to the
profession, that re-survey of obliterated
boundaries costs double of an original
one: thus the savingwof the survey ex-
penses to the public by private survey
is imaginary., Private survey entails
on the Government not only future
double cost of survey, but the loss of
village, road, and bush reserves, or the



T

cost of re-purchase of the same; further,

from what has transpired since I took .

charge of the Survey Department, 1
cannot conceal the result that the two

" systems of survey cannot go on to-

gether——one must give way to the other.
The same district cannot be irregularly
and incorrectly ¢ spotted” over and be
systematically surveyed and marked out
at the same time, and the more con-’
fusion thus created, the greater will be
the burden on the Government to un-

ravel the same ; and it will be found at .

an early date that the complication of
titles and disputes in boundaries will
demand that the burden of systematic
survey be borne by the public, the cost
of which will be fivefold more than it
could be executed now, unhampered
by disputed boundaries and uncertain

titles. Again, the Government survey -

service, under present circumstances,
will not maintain itself. I cannotavoid
concluding that it must go to the wall,
when I note that of the six competent
surveyors in the Province, five owe
their knowledge of the' profession to
experience gained in the Government
Survey service within these last three
yeaxs, yet they cannot be retained in
the service ; the greater profits and in-
dependence of the private practice have
greater inducements than the Govern-
ment service affords.

I trust that it will be apparent to
the Board, from the above statement,
that on grounds of accuracy, expense,
and reservation of public rights, the
Government Survey Department has
the best claim to their support; and it
only now remains with me to show that
policy and expediency are equally in
its favour for the future.

There is an area of 17,000,000 of
acres in the Province, 10,000,000 of
which, in course of time, will be ap-
plied for and occupied. The question
appears to me to be—How will the
survey of this area be best met, by
public or private survey ? Seeing that
they cannot go on together, and when
we refer to the accompanying return,
and note that two Government sur-
veyors laid off upwards of 67,000 acres
last year, while the three private sur-

- veyors returned less than 3000 acres,

the conclusion need not be suggested.
So much for the Province in its future
requirements. Then as to present:
the applications being confined to the
Hundreds, these comprise an area of
908,000 acres. Of these, 260,00 acres
have been surveyed, leaving 648,000
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acres. Of these, 200,000 acres may be
estimated .as unavailable for agricul-
tural settlement; 448,000 acres thus
remain to be surveyed.

Then is it expedient for the general
public to have these surveyed by pri-

" vate survey with the concomitant evils,

disjointly and confusedly in the space
of half ‘a century, or get the whole
completed correctly and systematically
in one-twentieth of that time by Go-
vernment officers? True, the Govern-
ment service will not comply with the
immediate and urgent wants of the

* solitary village and bush reserve absorb-

ing “ spotter,” but it will rapidly over-

“take the settling of the multitude of

the bona fide occupiers and improvers
of the soil who congregate in the best
districts.

If five assistantsurveyorsbe judicious-
ly directed, applying their energies to
the most valuable and most available

- districts first, they would put our in-

creasing population in possession of the
whole in less than three years—the
remaiming 200,000 acres of the Otago
Block in one season, and the 280,000
acres in the Southern Block, in two
seasons. :

The only objection to systematic
survey that has been suggested is, that
it does not put the solitary erratic or
wandering * spotter” in possession of
his claim at once, but defers the mark-
ing out of it till the: general public is
served, and thus injures present revenue
to this solitary extent; but can this
be stated to be an objection, seeing
that the ** spotter * absorbs village sites,
blocks up roads, and monopolizes
bush : immediate possession to him of
these can evidently be of no public ad-
vantage ; and I may suggest that a far

eater and more certain revenue would
be derived from lands well selected,
and made ready for the occupation of
the multitude, than can possibly be
derived from the “spotter.”

Having thus endeavoured to lay be-
fore the Board the present circumstances
that affect the survey of this Province,
1 will await their decision on the course
to be adopted by them before laying
any plan of survey operations before
them for the coming season. Before
concluding, I may mention that con-
tract survey has been under considera-
tion. The Province has already had
experience of this system. The same
objections exist against contract survey
as against unsystematic private surveys;
besides, for triangulation, village and

g b
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- road reserving (the most important

operations to the public), where much
judgment is required, and a great deal
of trouble involved, the services of an

_ officer in the Government interest are

absolutely necessary.

I therefore most earnestly recom-
mend that the Board continue all future
surveys by Government officers, where~
by they will be able to give them con-
tinuous service, maintain them in com=

-fort and respectability ; and in return

for this I feel assured that they will do
most important benefits to the colony
by promoting rapid and sure settlement
of land claims. '

"~ What I have advanced against pri-
vate survey, I only apply to the sys-
tem—not the persons. I simply regret
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that such competent and efficient sur-
veyors should be employed to so little
public benefit, and 1 would be glad if
the Government could offer them such
terms as would induce them to enter
the public service and assist with their
skill and energy the extension of a sys-
tematic survey conducted on proper
principles, and thus promote an object
so much to be desired—the settlement
of immigrants in their properties, secure
in their road and timber reserves, and
untrammelled with disputed claims and
expensive law-suits.”

I have the honour to vbe, &e.,

J. T. THomsoN,
Chief Surveyor.
W, H, Cutten, Eeq., f °y
Chief Commissioner.

RETURN OF FieLp Work oF THE SURVEY DEPARTMENT oF Oraco,
For the Year 1858-9, ending the 80tk day of June 1859.

Survey Office, Dunedin, 1st July 1859.

*| Reconnais- | Triangula- | Road |Rural Section|Town Section
Surveyors’ [sance Survey. tion. Survey. Survey. Survey. Cost
Square Miles.|Square Miles. ]l;\lililli:% Acres. No.sggﬁio-é?re
Alex. Garvie 28 a8 - 44 £950 13 7
Robt. Gillies] ... 128 | 73 64,475 110 884 10 0
E.V. Briscoe aee s 573 3,030 . 220 604 1 3
Geo. Hately. es vee e 13,365 1220 526 1 1
156 | 19228 70,870 1594  |£2965 5 11

J. T. Tuowmson, Chief Surveyor.

REMARKS OF THE CHIEF COMMISSIONER,

I have read the above report of the
Chief Surveyor, and—if it were possible
to state more strongly than he has done
the evils attending the present system,
my experiencc in the Crown Lands
Department would fully justify me in
doing so—1I entirely agree with Mr.
Thomson’s remarks ; but it is my duty

to point outto the Board the difficulties,

under the existing state of the laws and
regulations relating to the sale, letting,
disposal, and occupying of the Crown
lands, of carrying out Mr, Thomson’s
suggestions. The law ought to be that
no land should be sold until it has been
surveyed by the Government, or at
least the Board ought to have the power
to refuse to sell land on that account
alone. It is a question whether this
could be done under the 18th clanse of
the Regulations. I think it very

doubtful. Another method of meeting
Mr. Thomson’s suggestion would be for
the Chief Commissioner to give, on
every application, the decision that the . -
applicant should take the section as
laid off by the Government; but, under
such circumstances, the Government
would be bound to lay off the land ;
and if, as at present, personsare allowed
to take any quantity of land, and in
any part of the province not within a
run, it is next to impossible that the
Government could overtake the work,
For instance, several persons apply for
land at Jacob’s river adjoining each -

- other. One wants .10 acres, the next,
- 500, another 25, another 10, and so on ;

supposing the same thing to occur in
four or five distant places, I cannot see
how the Survey Department could
carry on the work satisfactorily or with
speed, and if the land should be bush



Jand the, difficulty of selling in 10 acre
lots would be materially increased.

1f the Board, under the 18th clause,
could determine that, in given districts,
they would sell land only in such quan-
tities as the nature of the survey would
conveniently allow, there would be
comparatively little difficulty; but, as
matters now stand, if the Government
lay off sections, and the public are al-
lowed to take 10 acres of them, the
confusion as to record and survey is
interminable. Suppose, for instance, a
surveyed section of irregular shape
should contain 93 acres, and nine per-
sons apply for ten acres each out of it,
how would it be possible to record the
sales satisfactorily without resurveying
each allotment 2 If this were done by
the Government it would be extremely
expensive. If done by private sur-
veyors the allowance of 15 per cent.,
allowed for roads and surveys, would
increase the confusion, because the
only. satisfactory means of record is to
have every section entered in a book

- prior to its purchase, and in the order

of its position. Breaking sections once
recorded in this way, excepting by
dividing them in halves or so, makes it
impossible to keep the books satisfac-

torily. It is, therefore, for the Board

to consider what are its powers under
the 18th clause of the Regulations, and
having done so, to determine how it

_will act, or to suggest some course to

meet the difficulty, and with that view

the report of the Chief Surveyor will

be handed to each member of the Board

prior to calling a meeting to consider it.
‘ W. H. CurreNn,

Chief Commissioner.

.

REMARKS BY THE CHIEF SURVEYOR.
Having considered carefully the re-

marks of the Chief Commiissioner on
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my annual report of 1858-9, it appears
clear that the Land Regulations do not
permit of a regular system of rural sec-
tion survey to be conducted solely by
the public survey staff; for, as the
public have a right to choose indis-
criminately unsurveyed lands in all
directions and in any quantities from
ten acres upwards (where not specially
reserved), the wants of the public can
only be ‘administered to by a mode of

- survey operations desultory and dis-

connected as are the separate applica-
tions. These services, numerous and
widely diffused as they are, can never
be undertaken by the Government with
the slightest hope of meeting the same
at anything within reasonable cost or
time. They will of necessity, therefore,
require to be executed by private au-
thorised surveyors.

Having arrived at this conclusion, it
now becomes me to recommend the
measures required by the above circum-

stances. The services of the public |

survey staff should at once be directed
to triangulate the country—thus pre-
paring the ground for the chain surveys
that depend on the stations fixed by
triangulation—and, following the tri-
angulation, a chain survey of roads,

bush, and village reserves should be as

early as possible executed. 1 need
scarcely explain that the object of tri-
angulation is to afford points of de-
parture and referring marks to found
and test the chain measurements of the
various surveyors, and that the road,
bush, and village reserve survey is to
secure to settlers the privileges con-

nected with these three specic=. of

reserves.
J. T. THOMSON,
Chief Surveyor.
Dunedin, 8th August 1859.
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REPORT ON THE CLUTHA COAL FIELDS,
By J. G. Lewis, Esq.

To His Honor Caprain CareiLr, Superintendent of Otago.

Clutha Coal-field, 21st June 1859.
SIR——Having brought the important
task which your Honor was pleased

to confide to me to a successful termin-

ation, I beg most respectfully to lay

- before you a report of the operations,
showing the nature and quality of the
coals, the capability of the mine, and
the cost at which it may be delivered
on the banks of the Clutha River.

In a former report I expressed an
opinion that the site of our operations
was part of an extensive coal-field.
Upon a closer examination this opinion
is corroborated by several facts; the
shaft we have sunk being situated near-
ly on the extreme southern boundary,
whilst the original Coal Point, which
lies about four miles to the northward,
is nearly on the northern oné. Between
these two points coal is visible on the
sea beach at several places, but whether
it is an additional bed, ora part severed
from the thain seam, cannot at present

~ be stated with certainty; but the ap-
Ppearance of the accompanying measures
seem to indicate that it is an additional
one. ‘

At the northern peint greater regu-
larity in the measures prevails, and the
coal possesses one decided advantage in
having a firm compact roof, formed by
the conglomerate sandstone, which is
here a continuous rock, whilst at the
southern point it lies in immense
boulders upon the top of the coal. In

-~ othef Tespects there is a great similar-
ity in the seams as to quality and
thickness. An opinion generally pre-
vails that the black beds seen at low
water, considerably out to sea at the
northern point, are beds of coal—this,
upon a close examination made at-low
water, is found not to be the case—
they are beds of blaize which form the

' floor of the coal, the whole of which

“has been denuded up to the beach.

The shaft is planted, as shown by
the accompanying rough sketch and
section, upon a high cliff, at a distance
of 70 yards from high water mark, and
about 15 yards from the boundary line
between sections 2 and 3, Coast district.
The following is a descending scale of
the measures there proved :

No. feet. inches.
1. Turf, Day Earth, and Clay... 18 6
2. Sand of various colours, very

10088 veupvnniiniiiinieireis 13 10

No. feet. inches.
3. Quicksand with water......... 3 3

4. Top Coal .....ccccoerururnnnnn. 010

5. Black Coal .........cuuuv.u....... 2 9

6. Upper Splent Coal ............ 3 7

7. Middle Splent Coal .... 3 3

8. Lower Splent Coal .. 3 6

9. Black Bas ........ ccccvuvuennenns 0 6
10. Bottom Ceal ...... ... ...... 4 7

The aggregate thickness of clear coal is
about 18 feet 6 inches, which is greater
than that of any seam in Great Britain
with the exception of the Ten Yard
Coal of South Staffordshire. The seam
dips regularly under the sea to the
south-east at an angle of 81 degrees.
It is sometimes bare and visible at low
water to a considerable distance, but is
generally covered with sand.

The nature and quality of the-differ-
ent beds of the seam are as follows :—

1st, The top coal, No 4 on the sec-
tion, 10 inches thick, is a ‘black, rather
dirty-looking coal, much *mixed with
earthy matter, pyrites, and sulphur, and
may be considered as of very little
value. .

2nd, The black coal, No. 5, is a clear,
long-grained, black coal, 2 feet 9 inches
thick, burns well, and seems suitable
for smithy purposes, and would proba-
bly make good cokes. Both this and
the top coal are of a perishable nature. ‘
It was from these two beds, and a very

* small portion of the upper splent bed,

that the parcel furnished for trial to
the ““ Queen” steamer was obtained.
This, coupled with the fact of its hav-
ing been quarried from the sea beach,
where it had been washed by the salt
water and exposed to the action of the
weather, is sufficient to account for the
unfavourable report made by the engi-
neer of that steamer. The parcel fur-
nished to the “ White Swan ” steamer,
was a mixture from all the beds, and
was extracted from a spot where the
salt water could mot reach, but was
exposed to the weather.

3rd, The upper, middle, and lower
splent coals, Nos. 6, 7, and 8, although
occasionally separated by distinct part-
ings, may jbe considered as one bed.
It is scarcely distinguishable from,the
splent coal of Fifeshire—is of a greyish
black lustre and conchoidal fracture.
It forms together a fine valuable bed,
1D feet 4 inches thick, burns well,
makes a clear cheerful fire, and affords



a strong glowing heat—is durable, and
possesses the property of retaining fire
when smothered up for several days.
The whole of the cargo shipped by the
““ Ann Jane” for trial has been mined
from this bed.

4th, Black bas, No, 9—a hard, bitu-
minous, black clod, 6 inches thick
within the mine, but on the beach,
when first cut through, 20 inches thick;
and there contained a few imperfeet
fossil plants,

5th, The bottom coal, No. 10, is a
fine bed, 4 feet 7 inches thick, appears
to be of a superior quality, approach-
ing very near to the Cannel coal of
England and the Parrot coal of "Scot-
land. Tt will probably prove a valu-
able coal for gas, bakers’ ovens, stoves,
and other purposes. Being under
water, great difficulty was experienced
in cutting through to prove it. When
the mine is effectually drained, this
might be advantageously worked with
the other beds.

The coals from all the beds emit a
slightly sulphureous smell when first
placed or broken upon the fire ; but
this may not be the case when they are
worked at a greater distance from the
sea. The ashes being white affords
good reason to hope this; those from
really sulphureous coals being ted.

As regards the capability of the mine
to.produce quantity, it must be obvious
from the great thickness of the seam
and the extent of unbroken ground,
that any demand that is likely to arise
for some time to come may be supplied,
supposing capital and skill to be
brought into action.

The only real difficulty that presents
itself arises from the weak, heavy, ten-
der nature of the roof, rendered doubly
so by the weight of water in the quick-
sand. 'This is a serious difficulty, and
unless it can be removed may prove an
insuperable one. That the quicksand
and coal are both supplied with water
from the same source is evident from
the fact that when the coal was first
touched by forcing a crow-bar through
the quicksand, a strong rush of tar
water immediately followed; and in
cutting through the joints in the coal,
they are found full of sand from above.
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This being the case, it would be possi-
ble to find the feeder and cut it off]
there being prop wood of the best de-
scription, In estimating the probable
cost of the coal on the river bank, the
expense of conveying it from the mine
to the river forms a very heavy item ;
and should any considerable quantity
be required, it would become necessary
to substitute a cheaper and more ex-
peditious mode of conveyance than by
bullocks. The cost of a metalled road
would be enormous, on account of the
absence of material. A railway, then,
appears to be the only alternative ; and
with a view to ascertain the practica-
bility of one, I have carefully examined
the nature of the ground and taken
such levels as are necessary, and find it
is admirably suited for a line, which
may be carried from the mine delivery
on a level to the river, except down
the hill, near jetty, where a self-acting
incline plane might be advantageously
worked., A firm, well-framed timber
railway, with iron bands, forms a cheap,
serviceable, and durable line. The cost
of carriage by such a line would be
reduced to one-third of its present
amount, including the interest upon
the outlay.

I have estimated as nearly as circum-
stances will allow, the cost, including
the Government royalty and a fair re- -
munerating profit, at which the coals
may be offered on the banks of the
Clutha River, and have taken it in two
ways.

1st, Supposing the coals to be con-
tinued to be worked upon the present
imperfect system, and to be conveyed
as at present by bullocks: in this case
a less price than 20s. per ton would not
be remunerative. _

20d, In the event of an adequate
capital being employed, the most im-
proved system of management and
working to be introduced, and railway
laid down, with proper conveniences
for shooting the coals into the vessels,
the price may be reduced to 12s. per
ton.

I remain, with due respect,
Your Honor’s most obedient Servant,

Jas. Geo. LEwIs.
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