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PRE FACE. 

THIS puhlication is t~e second of the series dealing with 
the underground water-supplies of Tasmania. It deals 

with a continuation of the area included. uuder the term 

" The Midlands of Tasmania," and described III 

ground Water·supply Paper No. l. 

Under­
• 

A great deal of the general information contained III 

Underground Water-supply Paper No.1 has been omitted 

from this publication , and therefore both should be read 

in conjunction. 

The general geological maps accompanying both publica­

tions have been :reproduced to the same sca1e, and can be 

jojped to make one complete map of the combined areas. 

Launoeston, 

LOFTUS HILLS, M.B.E., M.Sc., 
Director, 

Geological Survey of Tasmania. 

14th December, 1921. 
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Summary, 
lntroduction.- The J ericho-Richmond-Bl'idgewater area 

IS one with a mod~rate rainfall (19 to 24 inches), and 
with no large permanent streams. Additional supplies of 
water would greatly help the agricultural, pastoral , and 
orcharding industries of the area, a.nd so this inveatiga­
tioD into the possibilities of obtaining supplies of uuder­
ground water was undertaken . 

The district investigated is portion of the COUllty of 
)fonmouth in the south-eastern part of Tasmania, and is 
approximately that included in the triangle formed by 
Jericho, Richmond, and Bridgewater. The extent of this 
district is 370 square miles. 

Literature.-A list of the previollB literature dealing 
with the area is given, and it includes publications by 
Count P. E. Strzelecki, J. Milligan, C. Gould, and R. M. 
Johnston. 

Physiogl'll,phy.- The topography of the area is partly of 
high relief and partly of low relief . The most eleva~ed 
portion is around' Quoin Mt. (2930 feet), while in 
the south the coun.try comes down practically to sea-level. 
The area may be divided into three portions--the valley 
of the Coal River ; the valley of the J ardan River; and 
the eleva.ted divide between these two drainage systems. 
This central divide forms the most elevated country in the 
area, the highest mountains and hills being somewhat to 
the west of the actua.l watershed. The area forms portion 
of the southern drainage system of Tasmania, and is 
drained by the two south.flowing rivers----the Coal and the 
J crdan Rivers. 

The Coal River flows into the area. from the north, and 
flows in, a south to south-easterly direction to empty into 
the Pittwater, near Richmond. Its main tributaries are 
the Wallaby Rivulet and the Native Hut Rivulet from 
the west, and the White Kangaroo Rivulet from the east. 
, The River Jordan rises in Lake Tiberias, and flows out 
of the area. in a north-westerly direction, but enters it 
again at Apsley, and from there flows in a south to 9Outh­
easterly direction to join the River Derwent, east of 
Bridgewater. Its most important tributaries are from the 
east, the main ones being the Strathallern Rivulet, Bag­
dad Rivulet, Green Pon.ds Rivulet, and Quoin Rivulet . 
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The topography has heen brought about by the ordinary 
atmospheric and aqueous agencies of cienudation, accom­
panied by the development of the drainage systems. The 
development of the topography has been greatly influenced 
b)" the rock types existing in, and the geological structure 
of, the area. 

The rainfall is moderate, and average!" from 19 to 24 
inches at the recording station!) .. The moderate rainfall 
is due lo the If rain-shadow " effect of the elevated coun­
try to the west of the area. Ot.her causes are al.so instru­
mental in determining the rainfall of this area, which is 
apparently independent of the altitude. 

Geology.-The district is composed eBSenti&lly of hori­
zontally bedded. strata of the Permo-Carboniferous and 
Trias Jura systems, intruded un a large scale by Upper 
Mesozoic diabase. The Permo-Carboniferous strata consist 
of Lower Marine silicious mudstones, sandstones and lime· 
stones. The Triu·J ura strata are divisible into at least 
two eeries--the lower 8&nd.tone aeries of 600 feet of 
Bandstones, and the felspathic Bandstone .. ries of 500 
feet of felspathic B&Ildston.. with aaoociated mud­
stones and coal seam.. The diabase haa intruded the 
sedimentary strata in the form of a huge, horizontal mass 
oecurring at different levels, and sending up minor intru­

.• ions of sills, amall dykes, and large dyke-like ma ..... into 
t.he overlying strata. Much faulting oooun in the sedimen­
tary .trata, and it is very intimately connected with the 
diabase intrusions. Tertiary sediment., consisting of 
sands, clays, and gravels, occur to a slight extent, chiefly 
along the lower part of the Coal River Valley. Tertiary 
basalt occurs as large surfaoe flows around Richmond and 
Brighton, and in the former locality it is both inter­
bedded with, and overlying, the Tertiary eediments. 
Recent deposits of alluvium and hill detritus are forming 
along the courses of the present streams and their valleys. 

Economic Geology.-The source of supplies of under­
ground water is the rain which faUs on the surface. 
Special oonditions are neoesaary for the entrance of the 
rain·water into the earth, and its storage there to form 
underground supplies. Such conditions are the exist-enoe 
of porous rocks capable of holding and pennitting the 
passage of water t,hrough them, a.nd a geological structure 
suitable for the storage of water in such rocks. 

Porous formations occurring in the area are a.t1uviuffi , 
hill detritus, Tertiary sands, Trias·Jura sandstones, and 
Ielspathic sandstones. 

r 
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The geological structure of the area. is such that no 
extensive basin of Wlderground water exists, but there 
are a number of small local basins containing supplies of 
underground water. 

Such basins are found to exist around the following 
localities, and are described under theee titles---Ringwood , 
Spring Hill Bottom, Colebrook, Coal River, Middle Tea 
Tree·Duck Hole Creek, Rekuna, Native Hut Rivulet, 
Brighton-Back Tea Tree, Poutville-Broadmarsb , Bagdad 
Valley, Green Valley, Melton Mowbray-Kempton . 

The water is not under artesian conditioos, and mean. 
will hav., to be adopted to bring the suppliee to the 8ur­
face . Wells, either of tbe dug type, or drilled by a single 
form of percussion plant, are the m08t suitable types for 
the conditions existing in the area. Pumping by wind­
mills, benzine and kerosene engines operating deep-well 
and centrifugal pumps will be found to be the best type 
of power-plante. 

The utilisation of the underground supplies is deter­
mined mainly by the quality of the water as represented 
by the nature and amount of the contained mineral gub· 
stances. The effect of these substances is discussed in rela· 
tion to the uses of the water, such as irrigation , domestic 
use, live-stock 8'Upplies, and boiler \188. The wa~r in.exist­
ing wells is found to be poor to fair for irrigation ; unsuit­
able for laundry and toilet use ; from good to very bad for 
drinking purpoees; suitable far supplies for live-stock ; and 
unsuitable for boiler use. The quality of the water oouJd 
be improved by treating it with lime and soda ash, which 
would soften it. This prOOO8B would render the wa~r more 
suitable f«?r laundry and toilet I Urp08e8, and al80 for boiler 
UBe as regards scale formation. 

Before any utilisation of underground water is 
attempted, it is recommended that the water be sampled 
and analysed lll, order to determine its quality for the 
particular purpose in view. Also, as no information is 
available as to the yield of the wells, it is recommended 
that teats be made preparstory to any final decision &8 

to the dimensions of the well and the pumping plant. 
It may be oonfidently anticipated that water obtained 

from bores will be ofio superior quality to that- in existing 
wells. 



The U nderground Water Resources 
of the Jericho -Ri~hmond -Bridge­
water Area. 

I .-INTRODUCTION. 

(l)- PREL])UNABY STATEMENT. 

THE Jericho-Richmond-Bridgewater area in which the 
following investigatIOn waa carried out, is subject in a I 

general sense to the same climatic conditions &8 exist in 
the Midlands district to the Immediate north . There is 
the same moder&te rainfall and lack of permanent streams, 
which combine to make the area a region of oomparative 
dryn .... (') 

Previous geological mapping had shown that consider­
able are88 of Triaa-Jura sandstones existed in the Jericho­
Richmond-Bridgewater are&, and this suggested the prob­
able occurrence of coDdit.iODS similar to those in. the Mid­
lands district, and suitable for the existenoe of under­
ground water supplies. 

Additional water suppliee could be used to advantage 
in the pastoral, agricultural. and orcharding industries, 
which are practised within the area. Aocordingly, this 
inv ... tigation of the poesibilities of obtaining supplies of 
underground water, and their utilisation in the above 
industries, was carried out. 

(2)-GEN&R.u STATEMENT. 

The greater portion of the investigations upon which 
this report is baaed, was carried out during the period 
from' the 4th April to the 1st August, 1921.. A .man 
portion around Melton Mowbray was carried out by Mr. 
Loftu. Hills during the period from the 14th Svptember to' 
the 16th Septem ber. 

- - -
(I) Undercround Wat.er-lU.pp17 Paper No.1 ; .. The Underaround 

Water s.oUI'Ot of t.he lItdla.nd •• " p. 5 . 

• 
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The field work was carried out with the aid of the lalld 4 
charts, Monmouth No. 1 and 2, which were of great.. 
assistance. Numerous topographical features have been 
added, together with their loeal names. 

Contours a.t 200 feet intervals are shown on the Geologi­
cal Sketch Map, and are based on elevation.s determined 
from anaroid readings connected with the varioUs pmubJ 
along the railways within the area .. 

(3)- AcKNOWLEDGMENTS. 

The writer desires to express his appreciation of the 
courtesy and hospitality extended to him, and also of thp. 
assistance given to him by many residents of the area. 
during his visit. The assistance rendered by Messrs. 
J. J. O. Stuart, and Mr. J. McShane (Colebrook), P. J . 
Nichols, and H . Jacobs (Richmond), T. Han,uan (Pont­
yille) , C. H. Newman, and P. Ling (Bagdad), greatly 
facilitated the work of this investigation. The writer was 
accompanied during the earlier portion of this field tr'p 
by Mr . A. Pearson, as field-assistant, and desires to record 
the energy and ability displayed, and the splendid ser-

. vices rendered by him. 

(4)- LoCATJON AND AREA. 

The area. dealt with in this report is the central and 
south~easterll portions of the County of Monmouth, ill the 
south-east.ern part of Tasm&nia. It includes portions of 
the municipalities of Oatlands, Green Ponds, Br'gbtoD , 
and Richmond ; and embraces the districts around Rhyn­
daston, Colebrook, Ca.mpania, Richmond, Bridgewater, 
Broadmarsh , Brie:htoll, Pontville, Bagdad, Kempton, 
Melton Mowbray, '-and Jericho , 

The Main Road and M~in Line Railway from Hobart 
to Lauuoestou , and also the Apsley Railway pass through 
the area. 

The area has a maximwn length of 24 miles from 
Jericho in the north to Bridgewater in the south, and a 
maximum width of 20 miles from near Broadmarsh on the 
west to Richmond on the east. The area investigated con­
eists of approximately 370 square miles . 

• 

, 
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H.- LITERATURE. 

The amouut of geological literature dealing with t.his 
area i!!l small. 

In 1845, Count P. E. Strzelecki published his book, 
entitled, I< Physical Description of New South Wales ' .. lid 
Van Diemen's Land." Tne description of Tasmania .. as 
tbe result of two years and a half of ox:ploration. The 
greater part of the area under review is dealt with 'n the 
description of the Jerusalem Basin. J. Milligan described 
the Richmond and Jerusalem Coal Basins in the Proceud­
ings of the Royal Society of Van Diemen's Land, 18>1.9 . 

III 1869, C. Gould, the then Government Geologist, 
examined the country along the !rite of the present Main 
Line Railwa.}'1, and wrote a short report, entitled " Coal, 
South of Oatlands." Thi. report described the country 
between Rhyndaston and Richmond, with special referenoe 
to the coal oocurring to the north of Colebrook (Jerusa­
lem). 

In 1888, R. M. Johnston, F.L.S., published "The 
Geology of Tasmania," which contained references to the 
geology of many parts of the area being discussed. 



III.-PHYSIOGRAPHY . 

(I)-ToPOGRAPHY. 

(a) General Dumption. 

The topography of the area is in part of high relief, 
and in part of very low relief. The moot elevaW part 
of the area is Quoin Mt., which attains an altitude 
of 2930 feet above the sea. The noethern extremity of 
the &rea oonnecu. up with the tableland around Oatlalld. 
and Jericho at an average elevation of 1400 feet above 
sea-level, while the southern extremity comes down to sea.­
level at Pittwater and the River Derwent. The Coal 
River and its tributaries drain the eastern portion, and 
the River Jordan and ita tributaries drain the western 
portion of the area. 

The area may be divided into the following distinct 
part.., each of which are separate topographical featllr .. , 
and enable the topography of the area to be easily under­
stood: -

(1) The Valleys of the Coal River and its Tributaries.­
In the north of the area the Coal River reaches 
an elevation of 1000 feet, a.nd the headwaters 
of it.. tributaries 1600 feet above .. a-level. In 
the south the Coal River reaches sea-level, and 
empties into the Pittwater, south of Richmond. 

(2) The Valleys of the Jordan River and its Tribu­
taries.-The Jordan River occurs to the north 
of the area at an elevation of 1400 feet above 
sea·level, and after a winding course, being for 
some distance outside the area, ultimately 
reaches sea..level, where it joins the River Der· 
went in the south of the area, near Bridge· 
water. 

(3) The Divide. between these Two Drainage Systems. ­
This divide consists of the m08t elevated coun­
try in the area, and traverses the area in a 
general noeth-noeth-west to 8Outh-oouth-eaat 
direction . This divide starts off at an elevation 
of 2200 feet at Flattop in the north, deereasee 
to about 1600 feet to the immediate south, 
increases to its maximum elevation of 2400 feet 
at Black Hill and Little Quoin, continues with 



a fairly broken summit at an average elevation 
of 2000 feet towards Lagooll Tier (1400 feet), 
from which it decreases to 450 feet at Rekuna., 
and finally inoreaaee to 1000 feet at Gunn'. 
Sugarloaf. 

In general the highest country along this central divide 
occurs to the west of the actual water-parting, e~g., Quoin 
Mt., Butler's Hill, Mount Dismal, and Flat Roc:X Tiel". 

(b) The M ountai ... and Hills. 

The highest mountain, Mt. Dromedary (3295 feet 
above sea-level), occurs just outside the south-west corner 
of the area. The chief mountains of the area are to be 
found generally along the elevated divide between the Coal 
and Jordan River systems. The COWl try decreases in ele­
vation from north to south, and the occurrence of moun­
tains and hil1s is more the result of ~elative than actual 
elevations. That is to say, hills with an elevation of, say, 
]000 feet in the souLh appear much more conspiclloUS than 
much greater elevations in the north owing to the general 
higher level of the country in the latter portion of the area. 
Thus it is difficult to pick out and name the moet priminent 
mountains and hills. Some of the most prominent are: -

Quoin Mt. 
Little Quoin 
Black Hill 
Badger Hill 
Flattop 
Bisdee r sTier 
Butler'. Hill 
B Mount ..... . 
Mount Dismal .. . 
Gunning's Sugarloaf .. . 
Mangalore Tier ... ... . ... .. 
Gunnee s Quoin ... ... ... ... 
Gunn;'s Sugarloaf .. . 

Feet above 
Sea·level. 

2930 
2500 
2500 
2440 
2370 
2350 
2197 
2130 
1800 
1600 
1400 
1400 
1000 

Numerous other prominent mQuntains and hiBs occur, 
and can be seen in Plate II. 
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(e) The Plain/!. 

The amount of flat and level country in this area 
i!'J very small, most of the country being hilly and brok~n 
The plains which do occur are very limited in extent, and 
are generally found to be ,associated with Tertiary ba.,alts 
and sediments, &8 at Richmond and Pootville. The plaine 
around Richmond have an average width of one and half 
to two miles, and extend from Campania to south of Rich­
mond-a distance of six miles. These Richmond plains 
are formed by Tertiary basalt flows overlying, and IU the 
south interbedded with Tertiary sedimen1:8. 

The Pontville plains occupy considerable stretches ot 
count~, around Footville, Brighton, Tea Tree, and Man­
galore. They afe composed mainly of Tertiary basalt flows, 
and also of t.he old river valleys not entirely covered by 
the basalt. Small areas of plain country occur along the 
courses of t.he streams at certain localities. The only one 
of these of any siJe is that around and to the north of 
Kempton, and traversed by the Green Ponds Rivulet, and 
its tributaries. 

(<I) The Rivers. 

The area forms part of the sout'liern drainage system of 
Tasmania, and the streams are, therefore, mainly south­
flowing ones. Portion of the drainage, chiefly that of the 
River .Tordan and its tributaries, fonns part of the much 
larger system of the River Derwent, while the remainder, 
mainly that of the Coal River and its tribnt.aries, enters 
the Pittwater. 

The River Derwent is by far the largest river, but only 
a very short length of its course occurs within the present 
area. This river enters the area from the west, and then 
flows in a general southerly direction towards Hobart. It 
is from a half to one mile wide, and is subject to tidal 
influences as far upstream as the western boundary of the 
.area. 

The River Jordan and Coal River are the only other 
streams of any size. occurring within the area. 

The River Jordan has its SQurce at Lake Tiberias, at 
the northern extremity of the area, and haa a general 
westerly course for several miles. It flows out of the area 
in a north-westerly direction in the direction of Table 
Mountain, but afterwards tur.ns southward, and ultimately 
flows into the area at Apsley. It then flows in a geheral 
Boutherly to south-easterly direction close to, or just out-

t 
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side, the western boundary of the area, and finally empties 
into the River Derwent, two miles east of Bridgewater. 
Its main tributaries within the area are from the east, 
the moot important being the Strathallern and Bagdad 
Rivulet. (which unite half a mil<> above their junction 
with the J oran River), the Mangalore Creek, Green 
Ponds Rivulet, aud Quoin Rivulet-. 

The Strathallern Rivulet haa- two main heads, one of 
which rises in the elevated country around Mount Dismal 
and Flat Rock Tier, while the other rises further to the 
east on the eastern slopes of Lagoon Tier. The latter 
flows in a general southerly, and later a south-westerly 
direction to join the other branch, which h&s a southerly 
course, ODe mile above Tea Tree. The united stream t.hen 
flows in general westerly direction, and joins the River 
Jordan between Pontville and Brighton. 

The Bagdad Rivulet rises in the elevated country around 
Quoin Mt. It flows, at firat, in a BOuth~weaterly, and 
later a south-easterly, direction to join the StrathaUern 
Rivulet half a mile above its junction with t.he River 
Jordan. The only tGibutary of Any size is Brown's Creck, 
which flows in a westerly direction, and joins the parent 
stream two miles above Bagdad. • 

The Mangalore Creek has numerous heads along the 
southern slopes of Mangalore Tier, and flows in a 8Outh~ 
easterly direction to join the River Jordan to the East of 
Goats' IIill . 

The Green Ponds Rivulet has numerous branches in the 
country to the south and east of Kempton, and flows, in 
a north~we8terly direction to join the River J ordaD to the 
south of Melton Mowbray. The Quoin Rivulet 15 formed 
by numerous streams rising in the elevated country on the 
northern slopee of Quoin Mt. and around Black 
Hill, and flows in a westerly direction to join the River 
Jordan at Melton Mowbray. A large tributaIy--the Ser­
pentine Valley- rises in Bisdae's Tier, 8l!d flows in a 
southerly direction joining the Quoin Rivulet three miles 
above ite junction with the River Jordan. Within the 
area the only tributaries the River Jordan receives from 
t.be west are Pritchard's Creek, Limekiln Creek, and 
Bailey's Creek, all of which rise on the north-eastern flallks 
of the Mt. Dromedary-Pl&tlorm Peak Range, and Bow 
north_rly to join the River Jordan at their ~ive 
junctions. . The Coal River flows into the area from the 
north at a point about one mile east of Rhyndaston. a nd 
flows in a general IOUth to IOUth-e~rly direction, and 
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finally empti .. into the Pittwater to the south qf Rich­
mond. 

The largest tributa.ry is the White Kangaroo RIvulet, 
which flows into the area from the north, and joins the 
Coal River from the east at a point two and a half miles 
north.-east of Campania. No other eastern tributary of 
any importance occurs within the area. 

The most important of the western t ributaries are the 
Wallaby Rivulet, and tbe Native Hut Rivulet. The Wal­
laby Rivulet has several heads-the Coal Mine Rivulet, 
Hollow Tree Bottom, and Corrigan's Creek- in the high 
country to the south of Flattop, and flows in a south-
8aaterly direction to join the Coal River, near Bain's 

,Mountain. A main tributary- the Spring Hill Bottom­
joins it a mile and a half south of Colebrook. 

The Native Hut Rivulet rises in the high country around 
" B" Mount, and Rung Hill, and Bows in a general 
8Outh.-easterly direction to join the Coal River one and 
& half mil .. east of Campania. 

(_) }}volution of th< Topography. 

As will be seen laOOr,(,) the drainage systems of this 
area were initiated at the cloee of the deposition of the 
Trias-Jura sediments, their elevation, and probably 000 -

temporaneous intrusion by the Upper Mesozoic diabase . 
It is the ordinary atmospheric and aqueous agencies of 

denudation, accompanied by the gradual development of 
the above drainage systems t hat have been the chief fa.c­
tors in the bringing about of the present topography . 

Other factors which have playea a part in determining 
the present topography are: -

(1) Post-diabase Faulting.-Tbe faulting in this area 
is generally cloeely associated with the diabase, 
and probably contemporaneous with it, and 
post-diabase faulting if it exists. is much sub­
ordinate in amount. 

(2) Depoeition of theTertiarySediments.-Tbi. depoei­
tion occurred along the lower parts of the val­
leys of the Coal River and Duck Hole Creek, 
in the vicinjty of Richmond, and affected on1y 
a comparatively small area, . 

(2) Bee below, p. 13. ' 
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(3) Extrusion of the Tertiary Basalt8.-The only flows 
of any size are those around Richmond and 
Bridgewater, Pontville and Brighton. 

These three factors have exerted only a small modifying 
effect on the development of the topography, and, as stated 
above, it is mainly the ordinary atmospheric and aqueous 
agencies of denudation with the accompanying develop­
ment of the drainage systems that have been responsible 
lor the topography. 

The river systems, which began as consequent or original, 
have developed to a very great extent, a.nd now appear 
largely as superimposed systems. This bas been brought 
about by the removal of much of the Trias-Jura strata, 
and the establishment of the systems in the underlying 
Permo-Carboniferous and diabase formatiollb. 

(2)- RELATION OF TOPOGRAPH Y TO GEOLOGY. 

There have been two main factors in the geology of the 
district which have been largely instrumental in determin­
i,ng the topographical features of the area, \'lZ. --

(a) The geological structure ; 
(b) The rock types-...-

and these two factors are very closely related. The initi­
ation of the present drainage at th~ close of the Trias­
Jura sedimen.tation was determined by the constructional 
slopes of the surface, the latter being the direct result of 
the geological structure. ' 

At first the streams were carrying out their work of 
denudation in the soft Trias-Jura. strata, but in the course 
of time the underlying forma.tions of Permo-Carboniferous 
strata. and diabase were reached. The Permo-Carboni­
ferous strata are comparatively soft and easily attacked, 
but the diabase is very hard and resistant to the attack of 
the ordinary agents of denudation. The development of 
the topography then proceeded along the lines of the 
removal of the soft sedimentary strata from the hard, 
resistant masses of diabase which underlies and intrudes 
these strata. These masses of diabase were left rising above 
the surrounding strata, and now form practically the 
whole of the mountains and hills occurring within the area, 
as can be seen in the map and sections in Plates II. and 
III. respectively. 
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The streams on reaching a mass of diabase would 
endeavo~r to ~eep in the softer eedimentary mrata, and 
would, If p08Blble, work along the junction of the two 
formations. Failing this, they have to corrode a course 
through the hard resistant diabase. When the streams 
flow over the sedimen~ry rock8 they have generally fiat, 
open valleys 1 but ov~r dIabase the streams have deep, steep­
SIded gorges. 

The Tertiary basalts have played" part in the develop­
ment of the topography. They occur chiefty ... large sur­
faoe flows which flooded tho lower parta of the valley of 
the former Jordan and Coal Rivers. These basalt flows 
have formed the plains occurring in those portions of the 
area, and have slightly retarded the development of these 
two riven. 

(3)-RELATJON OF THE TOPOGRAPHY TO T:HAT OF ADJACENT 

AREAS. 

Any individual area submitted to geological examina­
tion seldom fonns a topographic unit, and so it i9 important 
t.o connect the area under review with adjacent areas. The 
present area joins up in the north with the Midlands area 
described in a previous report(3). The southern portion 
uf the Midlands area consists of a mo~ or less broken 
tableland with an average elevation of 1400 feet above tho 
_. This tauleland extends a short distanoe ;nto the 
present alea, aud connects up easily with the elevated 
country at the northern end of the central divide. To 
the south and\ south-east of the area occurs the River Der­
went and Pittwater, with the low-lying country around 
the shores of the latter. Between the River Derwent and 
Pittwater the area connects up with the comparatively 
high ground of Grass Tree Hill (1778 feet). Mt. Direotion 
(1468 feet). and Mt. Rumney (1236 feet). 

To the east the oountry is much broken ·and has a m~i-
mum elevation at Brown Mountain of 2598 feet. The 
average elevation to the uorth-e_ is about 1400 feet. 

To the south-west of the 'area occnrs the elevated 
country of Mt. Wellington (4166 feet) and Mt. Dromedary 
(3245 feet). with the valley of the River Derwe,!t between 
them. 

(3) Underyround Water-supply Paper No.1! "The Under,round 
Wa.ter R80Ul'Cee of the Madla-nds," p. 11. 
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To the west of the area occurs the high ground between 
the Jordan and Clyde Rivers. the most prominent pointa 
of which are Espie's Craig, Black Tier (2544 feet) and 
Wood.' Quoin (3033 feet) . 

(4)-METEOROLOGY. 

Ten stations at which rainfall mea..·mrements are taken 
exist in this area, ·and much valuablf'\ data has been 
obtained. One of these stations (Richmond) has records 
for 37 years, but the others have records ext.f>,nding over 
l~r periods, those for Apsley extending over only six 
years. 

Table No.1 gives the records for Apsley, Broadmarsh, 
Bagdad, Brighton, ColelJrook. Kempton. Richmond, 
Spring Hill (Lovely Banks), and Tea Tree. the figures 
being supplied by Mr. W. S. Watt, State Meteorologist. 
The figures for Jericho have been given in a previous publi­
oation.(4) 

The figures in Table No.2 ale taken from Table No.1. 
and show the average annual rainfall of all the stations 
up to the end of 1920. The approximate elevations of the 
stations are also included. 

TABLE No.2. 

A verage Annual Rainfall 

Statton. 

Btljltitld ................... . ...... . 
Colebrook .............. . 
Ap~lev ......................... .. 
BrondmaTsh .................... . 
Richmnnd .................... . 
Tea Trf'p. ................. . 
Spriltg Hill (Lovf'iy ijank;,-) 
Jt!rir.ho ............. .. 
Kempton .......... .. 
Brighton ...................... . 

Ree"rd. 

Ymrs. 
82 

9 
6 

'3 
87 
12 
20 
13 
26 
21 

Approximate ; Avel'age 
Ele,·ation. I V('ariy Rainfall. 

Feflt. 
400 
079 
;60 
800 
100 
2;0 
900 

1270 
7' 0 
100 

Points. 
2:W9 
2:n4 
2234 
21 -8 
2094 
:10~2 

20'9 
1968 

19.18 
19.02 

(4.) Underground Water·supply Paper No.1: "Tbe Underground 
Water Resources . of tbe Midlands," p. 30. 



1889 
1890 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1900 
1 
2 
3 
4 
5 
6 
7 
R 
9 

1910 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1920 
32 Years' I 

Avge. 
I 

Jan. 

168 
68 

250 
236 
647 
191 
00 

173 
308 
68 

178 
271 
532 
336 
U8 
263 
520 

41 
001 
114 
303 
416 
69 

183 
168 

30 
20 

568 
67 
00 

245 
70 

222 

I fob. 

\~ 
88 
SS 
16 
77 
87 

169 
263 
40 
38 

100 
44 

188 
411 
294 
336 
65 

138 
66 

121 
00 

289 
7 

28 
19 

140 
240 
146 
344 
128 

68 

TAII.I.- No.1. 
&adad. 

I M.re~p,.;1. I May. 

~90--r-6-28~~1-23--' 
June. July. Aug. 

79 
268 
135 
149 
69 

139 
366 
93 

69 
281 
123 
101 
151 
492 
292 
374 
138 
60 

101 
178 
250 
149 
73 

164 
66 
94 

14i 

108 
103 
251 
69 

302 
ISS 
223 
235 
155 
190 
79 

266 
157 
155 
710 
259 
231 
161 
169 
105 
199 
158 
223 
127 

84 I 137 594 167 
126 900 288 300 
379 282 185 171 
S90 288 222 492 
920 303 233 273 
219 152 149 67 
197 158 421 41 
104 199 120 204 
193 238 169 344 
203 177 195 53 
268 85 221 240 
319 110 150 8.~ 
202 68 224 90 
231 241 498 357 
10 184 252 79 

266 714 45 293 
326 122 199 281 
100 94 71 200 
46 68 138 100 

360 199 403 128 
185 151 205 117 
168 857 128 110 
160 178 3S4 128 
138 26 188 00 
312 102 66 199 
364 195 166 101 
578 73 249 278 
288 250 283 246 
178 251 136 288 
UO 61 342 162 
107 175 250 89 

I 75 

'

I ~ 
122 
161 
121 

1 = 168 I 

I 241 II 107 
172 

I~ 189 
223 185 240 183 I 170J 

Sept. 

101 
147 
47 
88 

194 
193 
398 
104 
172 
182 
139 

58 
223 
205 
136 
174 
190 

48 
325 
225 
184 
403 
127 
353 
226 
113 
127 
216 
288 
256 
135 
150 

189 

Oct. 

244 
312 
251 
144 
148 
20S 
218 
178 
197 
190 
143 
285 
515 
151 
292 
141 
S06 
554 
367 
247 
135 
155 
207 
348 
202 
40 

400 
275 
257 
265 
161 
104 

239 

Nov. 

442 
205 
201 
232 I 

mil 62 

61 II 389 
352 
201 

27 I 
66 

151 I 

~ II 196 
67 

138 
144 
107 
121 
191 
202 
243 
310 
442 
145 

76 
27 

168 I 

Dee. 

246 
216 
366 
171 
272 
257 
246 
45 
32 
94 
66 

265 
69 

301 
196 

78 
208 
183 
511 

62 
183 
294 
395 
265 
128 
251 
15 

1398 
131 
169 
148 
250 

236 

Tnt.1. 

2707 
3818 
2S93 
2171 
809\l 
2700 
2286 
2004 
2124 
2048 
1765 
2057 
266S 
2348 
0048 
2108 
8168 
2309 
24SS 
1519 
2527 
2410 
2777 
2529 
1722 
1647 
2201 
4713 
2468 
2423 
1850 
1735 



Coleb1'ook. 

Year. Jail, Fl'b. I~[ .. eh. 1 : 
June. July. I Aug ~ I Oct.! N .. ,·. I Dee I Tot&]. April. I !thy. 1 

1 I 
- 1---1 

I I I 162 
-I -- I 

I 1911 1 1 1 143 116 1 417 
2 167 15 I 236 I 199 I 138 1 376 liS 1 128 1 385 364 235 1 255 2661 
3 138 28 • 225 182 43 1 107 lIO 

I 
169 1 215 

I 
181 298 

I 
150 1 1838 

4 38 18 156 1 325 97 I 74 169 114 1 72 68 276 221 1 1648 
5 37 182 246 231 275 143 iO 149 1 146 340 315 10 1 2144 -6 543 303 86 498 125 I 205 28:"5 1 273 

I 
2M I 211 461 882 1 4076 ... 

7 55 157 181 483 242 392 242 1 1:36 322 254 200 1 130 1 2814 
3 107 199 182 145 259 1 96 239 

I 
223 151 342 95 

I 
120 1 2158 

9 174 151 310 I 127 72 I 375 189 95 I 70 I 189 28 127 1 1907 1920 68 163 I 164 135 267 71 13:3 169 99 138 124 1 1578 
1 I -~ I 1 1 -- 1 1- ---- -1 1 1 1 1 I 1 I 

9 Years' I I I 

I I I I 1 1 Avge. 149 117 198 I 262 159 1 226 173 160 193 I 226 227 I 224 I 2314. 
I I I I I 

I 



Ap.I.V, 

~r Jan, 1 
May. 1 June, 1 J,'y, \ 

I 
191 5 66 189 ' 152 484 289 154 105 I 

6 377 898 45 466 88 168 243 
7 '88 172 U5 803 201 417 li2 
8 94 117 144 190 266 201 250 
9 166 101 196 139 89 426 186 

1920 26 13 101 130 103 212 ~2 

1 1--1--

6 Years' I I I I 
__ A_V_g_C_' ~I __ I88 __ ~_1_5_7~I __ l_25 __ L_ 27 __ 7-2 __ 1_54 __ L-_263_ 173 

.: r "",t, ! 
I 

109 I 257 
129 I 
126 I 

65 I 
192 I 

I 

167 
288 
210 
1B2 
39 

196 

I 
I 

I 

146 I 1B2 I 

, 
Oct. 

, 
Nov. I Dec, Total. 

i I 
I 

291 

I 
305 18 2174 

19B 84B 810 8686 
196 254 144 2401 -273 51 129 2028 "" 148 ' 28 78 1716 
104 154 142 14M 

202 190 219 2284 
-.....!.--
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BroadmUTsh . 

-~ 

Feb .. I Ma,ch· 1 Ap,·il. I M.y.---::-e~y. I Aug. S'pt. I Oct. 'ov. I nec. 

. - ~i- - ;--+-----,~----r___-+_-_+-....,-____,L. _--+ __ 
190~ 1 132 ' 1 I~ M~ 1 m I ~ I~ m 111I I~~ m m m I 66 1521 

9 230 1 96 214 289 I 244 439 J 20 220 138 152 145 172 2459 
~ 1 24i93 M rn IDII~ ~ 119 m B In ~ I m ~ 

1 329 414 194 283 103 122 I 74 125 199 150 369 2411 
2 210 7 227 198 158 415 141 I 163 474 329 234 243 2799 
3 I 181 49 189 141 I 57 75 196 
4 42 30 130 348 I 77 65 198 I 160 115 22 210 I 246 1648 
5 28 m ~ m m _ 38 1 m I. ~ 0 10 ~ 
6 434 14{) 105 523 lOS 245 214 271 217 174 360 935 3726 
7138 _ 138 __ m 245 1 ° ill I~ ~ I M = 
8 1 100 325 167 141 .274 231 289 164 217 351 84 151 2444 
9 266 96 112 179 58 421 180 I 72 38 I 129 19 76 1696 

_ 1_9_20_lr-_5_6 -f-_l_8_ ,c_ 12_0_ L ~_9~ 261 56 1 I~I 70 --:1_ ~1_OO __ : __ I50_ -!I_ I_52_r-l_26_I_ 

13
I

:;;" 1 152 __ ! 116 184· 1 230 1 166 l. ~--, __ 15_3--,1_ 1_5_6 -,-_19_3--'L......l_9_8--,-_ 1_77 _.L_ 2_2_7--,-_21_38_ 

Y 6al'. Jan. Total. 



Richmond. 

Yt'ar. I JaD. Feb. I Ma<eb· 1 April. I May. I JU±'I~ 'ug. Sept. 

1884 
) 

247 68 52 14 143 I 5 280 141 3.57 50 95 
6 389 172 114 266 169 1 
7 I 334 132 209 78 

I 
115 I 8 130 2 77 93 83 

9 1 253 256 19 343 98 
1890 121 S02 310 99 83 

\ 1 119 79 110 109 282 
2 225 1 11 154 327 202 I 3 513 16 67 305 343 
4 158 77 147 198 232 I 5 I 28 134 311 198 87 
6 120 124 80 102 97 
7 269 223 92 93 204 

f 
8 

I 
50 4 186 161 269 

9 275 18 171 162 116 
1900 269 65 112 283 81 

1 1 425 27 296 306 67 1 
2 

\ 

318 265 156 145 65 1 
3 98 420 " 143 243 204 1 
4 1 145 3li5 302 8 165 I 5 I 431 343 109 187 689 
6 24 32 142 185 72 
7 

1 

199 I 168 84 I ~ "I 
99 I 8 185 37 240 13 

9 289 1 180 83 I 424 176 

162 71 290 150 167 
146 64 77 276 106 
16 91 265 93 170 

230 265 43 283 137 
187 86 134 364 127 
741 144 56 44 244 
643 229 837 120 182 
189 282 79 27 290 
162 201 68 113 141 
260 516 99 118 121 
148 244 540 124 202 
100 82 238 225 156 
387 81 416 75 144 
77 109 102 1311 175 

106 285 77 142 200 
260 49 80 169 108 
139 191 129 46 187 
161 44 196 205 31/3 
165 59 82 274 83 
449 252 74 118 283 
200 113 147 215 53 
42 258 34 167 338 

131 227 91 3.5 495 
86 175 Jl8 213 326 

114 82 42 185 309 
378 112 175 138 77 

OeL 1 N .... Dee. "I Total. 

1- - 1--
79 473 1911 

560 188 2344 
300 82 2166 
188 93 2027 
128 

1 

112 1528 
427 216 2846 
173 195 " 2694 
184 I 432 2244 
152 99 1840 
230 

1 

207 2798 ~ 62 278 2410 
21 264 1837 
76 1 22 1723 

242" I 7 1732 
247 138 1856 
270 

1 

89 1741 
32 267 1741 
68 41 2224 
86 

I 
338 2036 

273 152 2657 
272 40 2005 

1 84 256 2893 

) 
153 

I 
94 1681 

80 472 2087 
70 26 13.57 

125 205 2357 
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1910 I 211 49 69 182 76 225 92 

I 
100 293 157 68 288 I 1810 

1 31 157 459 166 414 124 123 105 102 . 225 130 294 2330 
2 82 III 263 151 140 271 93 61 317 233 136 268 2121 
3 129 3 187 185 16 117 94 84 175 156 229 115 1488 
4 18 14 123 273 I 53 36 183 85 80 43 219 150 1274 
5 9 195 231 241 I 218 125 38 159 101 270 212 8 1807 
6 522 

\ 
187 124 509 70 

\ 
226 266 200 156 233 466 976 3985 

7 38 199 188 385 I 178 311 187 166 272 229 182 169 2442 
8 73 

I 
216 146 184 I 236 

I 
96 257 208 199 256 103 146 2122 

9 208 159 488 I 96 49 185 157 I 83 I 72 116 19 141 1723 
1920 60 38 128 

f 
151 I 194 234 - 92 107 199 48 105 I S50 1701 

I I I I I 
~~- -I I I I I I I I I I I I 

37 Years'/ I I I 
Avge. 198 134 175 187 153 I 203 160 I 144 161 I 194 172 208. I 2094 

I I I I I I I I I I I I 



-

Year. Jan. 

1906 
7 293 
8 109 
9 285 

1910 218 
1 18 
2 78 
~ 105 
4 27 
5 12 
6 526 
7 65 
8 121 

~Yearsl\-
Avge. 154 
~ 

I 

I P.b. 

164 
53 

113 
37 

226 
5 

11 
23 

120 
221 
127 
390 

180 

~I arch. 

53 
258 
99 
65 

459 
255 
192 
111 
187 

14 
170 
152 

April. 

106 
26 

319 
181 
132 
131 
163 
234 
348 
572 
423 
79 

226 

May. 

106 
18 

191 
113 
311 
176 

17 
77 

175 
92 

226 
187 

141 

Ten TTU. 

I June. I July. Aug. Sept I O,t. I No •. 

-+--:---,'----
11- l;g - -~~ 1~~ ~it II ! I ~~ 

373 104 163 ·117 81 172 
223 87 1.25 285 163 128 
188 100 89 97 159 112 
288 134 61 269 288 149 
73 98 78 197 152 172 
36 233 88 104 I 46 244 

123 56 157 87 351 195 
291 271 186 199 251 347 
327 187 122 349 226 275 
200 159 184 93 ~ 46 

214 169 

121 
537 2249 

86 1358 
165 2187 
173 1823 
273 2184 
288 2017 
151) 1415 
194 1417 
14 1823 

920 I 3890 
100 1 2597 
164 2011 

1 

248 I 9062 
1_-



Veal', I Jan. I Feb. 

1001 221 48 
2 416 275 
3 20 389 
4 248 164 
5 518 384 
6 2 « 
7 207 129 
8 160 39 
9 348 99 

1910 205 53 
1 48 182 
2 167 8 
3 151 28 
4 64 9 
5 48 101 
6 399 222 
7 73 125 
8 89 221 
9 I 131 109 

1920 47 17 
I 

177 f :-

I 
2OYears'l 

Avge. 

• 

Spring Hill. 
(Mr. E. Bisdee, "Lovely Banks," Melton Mowbray.) 

I Much. I AP"1.1 "'y. I Ju.e. L~UI::...L Aug. Sept. I Oct. I ~o •. Dt'(!. 1 Total. 

313 404 I 28 
80 ~I 26 

200 121 
218 280 I 224 
70 

I 
178 I 281 

167 ~I 107 
28 105 

308 3~ \ 
36 

65 I 214 
75 213 I 136 I 325 . 

170 I 268 I 250 I 172 122 
173 150 36 

I 155 300 I 78 
133 

j 
327 245 

59 482 75 
125 349 238 I 134 170 267 
185 I 94 69 I 
114 I 138 116 

159 l-:-l ~ 1-

226 26 
317 64 
467 297 
175 130 
29S 237 
221 315 
62 229 

165 41 
317 66 
242 05 
120 113 
326 168 
60 77 
71 180 

147 61 
184 203 
359 147 
78 212 

306 163 
310 75 

- T 

222 143 

--- -

220 
94 

107 
81 

290 460 \ 71 60 2365 
226 89 I 58 816 2150 
122 254 243 242 2742 
130 94 159 48 1656 
159 255 39 229 2641' 

89 10 I 503 88 91 1997 
204 305 II S85 200 401 2265 
57 192 211 115 I 45 1402 

145 116 I 94 107 208 2106 
123 258 \ 189 \ lOS 222 1884 
88 99 129 87 I 888 1960 
57 26S t 373 100 . 258 2254 

108 206 I 131 I 156 I 151 1422 
86 78 28 246 175 1455 

112 113 291 I 213 I 58 1839 
214 184 284 I 349 9S1l 3484 
III 308 179 198 t 231 2448 
128 168 214 58 108 1842 
60 77 141 I 21 114 1470 

127 178 I 68 125 1·70 1485 

1- -~ ~-I--~I~--

I 110 174 216 I 141 I 220 2049 



.~ 

Kempton. 

Year. I ian. I Feb. I ""ch·1 April. I .I.y. I June. I July. ,hg. I Sept. I Oet. I '0' I D.c. I "olal. 

I 
-- - I 

1894 - - - l~-li 185 . 255 460 152 124 98 117 -
5 - 84 288 168 248 142 114 233 249 128 39 175 1668 
6 150 153 41 108 184 550 :')8 ;199 79 125 69 87 1903 
7 268 281 90 78 206 88 li2 lOS 169 170 274 14 1881 
8 75 28 88 148 I 296 107 245 I 97 150 201 265 I 77 1770 
9 142 87 ~79 1 ~1 ISO 231 40 91 116 74 268 I 73 1559 

1900 215 64 59 51 173 li2 184 62 I 224 48 221 1710 
1 526 S2 811 1 314 I 68 149 54 206 189 425 44 62 2380 
2 355 219 81 

168 I 68 175 35 184 212 
\ 

90 87 
\ 284 1903 

3 40 355 164 197 75 688 248 76 115 212 

! 
215 145 

! 
2580 

4 262 175 810 I 12 184 193 76 141 157 lOS 185 

I 100 1903 
5 421 299 96 196 548 I 86 222 28 148 277 49 222 2547 
6 85 52 186 248 III 148 257 73 26 869 

j 
130 116 I 1719 

7 276 102 62 85 87 70 19) 128 314 278 48 I 486 2100 ~ 
8 1 94 S2 203 25 69 128 76 60 200 174 132 I 82 1284 
9 238 67 78 454 1 151 261 66 164 88 

I 
107 122 192 1983 

1910 264 32 54 

I 
206 126 190 65 135 226 127 I 68' 185 1668 

I 29 174 331 150 1 262 115 114 80 95 188 

\ 

91 841 1920 
2 174 1 284 129 lI6 815 164 106 280 I 270 273 249 2311 
3 187 18 161 lI9 

I 
14 69 88 \02 142 I 168 124 142 I 1794 

4 85 14 117 214 62 48 324 81 77 29 216 188 I 1250 
5 15 94 194 276 259 127 73 71 III 348 242 1 1811 
6 392 )98 91 

\ 

486 105 169 275 288 202 191 400 1008 3735 
7 /is 133 108 323 I 270 287 158 137 266 191 17.6 121 2228 
8 88 216 153 160 250 116 199 88 161 214 73 146 1864 
9 156 I 116 22S I 119 58 299 123 88 77 144 29 106 1582 

1920 42 I 36 III 
II 

94 I 140 237 )02 139 146 83 129 221 1 1480 
I I I 
I 

\ 1 
189 I \ 1_1~ _ 130 J l:J 

--1- - 1--
26 Years'\ 1 Avge. 173 I 113 152 J 150 I 196 188 146 186 I 1918 

I I - --L ~ I I -

, . . . 
.~ 
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Brighton. 

Yeu l'. I Jao. I Ftlb. : Mal'Ch. j Apdl. May. I June. \ July: I Aug , I s,·pt. I oct··-I-~o'~l~-Tot.t--
-

I \ \ 
-

I - I - I 

) I 1899 I 142 32 164 

! 
66 I 122 166 30 58 124 12 

1900 
\ 

218 I 60 47 269 I 55 128 196 106 38 23 
1 412 

I 
49 298 247 I 89 136 57 201 239 I 

2 

I 
327 146 71 I 186 69 161 47 78 270 

I 
11 

3 83 341 195 267 

! 
159 364 234 88 113 2 

4 226 

I 
212 201 9 185 151 69 125 168 10 

5 I 458 279 124 217 461 41 262 39 118 I 23 
6 23 49 1M 274 114 164 269 81 41 
7 

I 
302 

I 
1,16 70 I 96 t 90 52 178 121 I 289 I 31 

8 102 50 188 I 74 27 118 131 62 183 

1 
21 

9 264 102 146 270 

I 
129 319 82 I 167 I 144 1 

1910 I 136 
1 

27 68 185 126 204 81 I 164 370 1 
I 1 24 219 377 175 294 121 93 I 75 

I 
87 17 

2 I 101 I 2 195 165 130 207 124 99 278 I 2 
3 I 122 20 189 117 I 20 64 92 I 102 188 I I 
4 I 38 18 108 242 I 72 

\ 
28 182 104 92 I 4 

;j I 19 I 149 145 294 I 147 142 61 I 118 114 3 
6 I 415 159 50 I 428 98 213 248 , 185 148 19 
7 36 70 140 1 280 I 200 I 295 173 

I 
202 171 19 

8 I 127 320 152 

I 
189 223 109 193 163 249 2 

9 J98 117 224 84 t 38 287 132 80 92 

I 
1 

1920 I 24 34 98 114 146 I 230 70 I 108 131 7 
I I 

22YearS'\-- \ 

I I I Avge . t 175 117 154 193 136 ~ 168 136 114 166 
I 

204 185 204 1902 

4 188 \ ' 68 I 1266 
2 35 240 I 1624 

W; 1~ I 2:g I ~_ 
58 242 I 136 2475 
1 232 I 57 1736 
7 48 145 2429 

483 147 I 170 1899 

~ 1~ I ~ ggg 
05 112 I 207 2047 
58 103 211 1878 

6 116 ' 281 2038 
88 151 II 210 1946 
65 161 146 1836 

2 191 I 182 1307 

~ ~ 1 9g ~ 
5 161 110 2033 

35 59 147 2166 
28 17 140 1587 
4 .107 256 1387 

__ 1 ____ _ 
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The distribution of rainfall throughout the year is shown 
by the graphs in Plate IV., in which the monthly rainfaUs 
are plotted throughout the year. The graphs are very 
similar for the various stations, and only a few minor 
variations are to be detected. These variations, e.g., tbA 
October-December part of the graph for Colebrook, and 
the January-March part of the graph for Apsley, are found 
where the reooros extend over only .. short number of ~ars. 
and extraordjnary figures, such &8 the phenomenona.1ly 
wet years of 1916 and 1917 , have an effect on the average 
which they would not have over a larger number of years. 
The conclusion to be d'rawn from the similarity of the 
graphs is that practically the same set of conditions 
operates throughout the district in the production of the 
rainfall. The average graph gives the distribution of the 
rainfall 8S follows:-The rain fan for January is about the 
average, and is followed by a decrease, February being the 
driest month of the year; there is then an increase to the 
average again for March, and this continues into April, 
one of the wettest months; a sharp decrease occurs in May, 
the rainfall for which is below the ayerage , and then a 
sharp increase for June, generaUYI the wettest month of 
the year; this i. followed by a decrease for July and 
August, July being below the average and August the next 
driest month after February ; then comes an increase to 
September and Oct()ber, the former havinlZ a n averange 
rainfall and the latter being a wet month: November baa 
a rainfall slightly below the average, and December is one 
of the wettest month •. 

This distribution is, on the whole similar to that occur· 
rin~ in the Midlands,(') but there are two point.. at which 
vanation exists. Firstly, April in this area is a very wet 
month, whereas in the Midlands this was only markedly 
90 at a few stations, April !lsually being about the average. 
Secondly , the dry period following the heaV')' rain. of June 
in the Midlands occurred in July, whereas in the present 
area this dry period does not occur until August, July 
being only slightly below the average. 

From Table No.2 it is seen that the yearly rainfall for 
the various stations in the area does not vary to any .ereat 
extent. Bagdad has the greatest rainfall with 2399 point.., 
and Brighton the least with 1902 points, the difference 
being 497 points. Further, it is seen from this table that 
the amount of rainfall is apparently independent of the 

(:I) Underground Water-supply Paper NO.1· " The Underground 
Water Reeource8 of tbe :Midlands ," p. 23. 
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elevation of the stations above sea-level. In the Midlands. 
the amount of rninfall at any localit)'l was found to be 
directly dependent on its elevation. 

The general conditions determining the flainfall of the 
present area and that of the Midlands should be similar. 
Both areas have only moderate rainfalls, due to the" rain 
shadow "(') effect of the elevated oountry of the Centl'aI 
Plateau and the mountains of the "'-Test Coast. This effect 
is due to the passage of the prevailing rain-bearing winds 
(south-west to north-west) over these elevated regions, 
which cause the deposition of most of the oontained mois­
ture as rain before .reaching the Midlands and the present 
area. However, while the general conditions are similar, 
there are differenoes between the two areas. This is shown 
by the slight difference between the distributions. of the 
rainfall throughout the year, but more particularly hy the 
fact that the 'amount of the rainfall is not determined by 
the elevation as it was in the Midlands. 

The stations at Bagdad and Colebrook record the largest 
rainfalls in the area. Considering the stations south of 
these two, it is found tha.t the rainfal1 may be regarded 
as varying directly with the elevation. North of these two 
stations the rainfall decreases with increase of elevation 
(with the exception of Kempton). These facts point to 
the conclusion that south-south-easterl'yl winds playa large 
part in determining the amount of rainfall within the area.. 
Bagdad and Colebrook both stand at the head of valleys 
with a north-north-west to south-south-east trend, ' which 
would thus provide easy paths for winos from the south­
south-east. The deposition of the moisture from these 
winds as rain increases steadily until Bagdad and Cole­
brook are reached, where it is a maximum, and then 
decreases further inland. The 6xceptionaHy low rainfa.ll 
of Kempt-ou is apparently due to the Of rain-shadow" 
-effect of the Quoin Mt.-Constitution Hill range of hills, 
which occur to the south-east of it. 

Thus it is seen that the effects of the south-south-easterly 
rain-bearing winds are superimposed upon those of the 
genera] westerlYI rain-hearing winds in determining the 
Tainfall within the present area. 

(6) " The Aust.ralian Environment," by Griffith Ta.ylor, D.Se. 
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TABLI~ No. 3. 

Yearl:r Rainfall. M"Dtblv Rainfall. 

StaUon. I 
~~~m. I~na~. Maximum. Minimum. 

Average . I pOIDta·l Year. PoiDt' ·1 Year. 
£'veTagil. 

Pt~·· ~I~ I '''. I' Month. Month. 
-~--

1916 1151911908 
I 

Bagdad, I 4713 1'- 200 I 18981 Dec., 1916' 7 1 Feb'l 1912 
1889-1920 2399 ) I 8168 1905 1647 1914 I 710 Mcb '.' 1911 10 Apn , 19(K 

Colebrook, I 4076 1916 1578 1920 l I 882 I Dec. , 1916 Feb., 1920 
1912-1920 2814 i 1 2814 1917 1643 1914 I 198 , 5431 Jan., 1916 10 Dec., 1915 

Apsley, j 3686 1916 1455 1920 f 
I , 810 Dec'

l 
1916 13 Feb., 1920 

1916-1920 2234 I 2401 1917 1716 1919 186 

11 
486 Apri, 1916 13 Dec., 1915 

tiroadmarsh I 8726 1916 1261 1920 985 Dec. 1916 ' 7 Feb., 1912 ... 
1908-1920 2188 I 2799 1912 1521 1908 182 528 April, 1916 10 Dec., 1915 co 

Ricbmond , 398IS 1916 1274 1914 , 976 Dec., 1916 2 Feb .• 1888 
1884·1920 .. ' .. . 209~ 2898 1905 1357 1908 177 I 741 June, 1889 . 3 Feb .• 1913 

Tea Tree, 3890 1916 1858 1908 I 920 Dec. 1916 5 I F eb., 1912 
1907-1918 ...... 2082 2597 1917 1415 1913 176 I 572 April, 1916 11 I Feb., 1913 

Spring Hill , lI494 1916 1402 1908 
1 

989 Dec., 1916 2 1 Jan., 1906 
1901-1920 2049 2742 1908 1422 1913 I 171 518 Jan. , 1906 8 Feb .• 1912 

Jericho, I 8617 1916 1863 1 1914 f 1 884 Dec., 1916 7 1 Feb. , 1914 
l1J07-1920 1963 , 2603 1917 1 1408 1908 164 506 Nov., 1916 12 Feb., 1913 

Kempton , 8735 1916 1284 1908 

f { 1008 Dec., 1916 -I Feb., 1895 
1896-1920 1918 1 Feb., 1912 

2547 1908 1250 1 1914 160 688 June , 1903 1 I Dec., 1915 
Brighton , 

I 
8447 1916 1266 1899 

f 1 
973 Dec., 1916 2 Feb. , 1912 

1899-1920 ... 1902 2475 1908 12931~908 168 461 May, 1905 11 Dec., 1905 
I 

~---
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Tablb' No. 3 shows the yearly and monthly maximum 
and minimum rainfall figures for t,he years over which 
re.cords are available. The largest yearlyl rainfall was 4713 
points at Bagdad in 1916, while the smallest does not fall 
below 1200 points for any part of the area. Of fairly 
recent years, 1916 stands out as easily the wettest year. 
with 1917 and 1905 next in order, while 1908 has heen the 
driest, cloeely followed by 1914.' Th>oember, 1916, haa 
been in every oase the wettest month, and 800 to 1400 
points fell throughout the area. 

Snow fa.lls occasionally throughout the whole of the area, 
while the higher localities, Mt. Dromedary and Quoin Mt., 
have it somewhat more frequently. On July 31 of the 
present year (1921) from 4 to 6 inches of snow fell through­
out the area , and is said to have been the heaviest for 
many years. 

(5)-VEGETATION AND TIMBER. 

The whole of the surf aoo of the area. was formerly covered 
with a growth of trees and vegetation, but large portions 
of the area have been cleared for agricultural and pastoral 
purposes. These cleared portions occur along the va.lleys 
of the Jordan and Coal Rivers and their tributaries. The 
central elevated portion of the area practically retains ita 
original growth of trees and vegetation. 

The largest and most common trees are the eucalypts, 
of which the following species are abundant: -White-gum 
(E. viminai-is), blue-gum (E. globulm), stringy-ba.rk (E. 
obliql1a), peppermint (E. aQnygdali4l4). Th_ \8're dJi.>­
trihute<! fai rly uniformly throughout the area, hut 
stringy-hark is usually more plentiful on the hills and more 
elevated portions of the area. The largest trees are found 
011 the more elevated regions, especially on the sides of the 
gullies a.nd valley •. 

Other trees found in the area are silver-wattle (A. deal­
bata), .he-oak (cosuarina), honeYlOUckle (banksia), black­
wood and lightwood. (A cacia rnelanoxylon) , native cherry 
(Exocarpu8 cupressiforrnis). In the oreeks and gullies 
shruhs such as kurrajong, dogwood, musk, and tree-ferns 
are to he found. Bracken-fern, sags, and heath form the 
hulk of the undergrowth, and are found mainly on the 
sandy' soils. Except in the vicinity of Quoin Mt. t.he 
trees are not sufficiently 'large for &awmilling purposes. One 
sawmill is in operation at the present time, and is located 
at Barber's ManJh, to the south of Quoin Mt. The 
timber of the area is largely drawn upon by the agricul-
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tural and pastoral industries, and is used for fencing and 
rough building purpoees. Supplies of sleepers for the rail ­
way are al90 obtained. Consid.arable quantities of wood 
are ueed in the a.rea and sent by rail to Hobart for burn -
ing as fuel. . 

The cleared portions of the area a re devoted to agri­
cultural, pastol1a.l, and· orchardin~ purposes. Oats and 
wheat are the main oereal crops which are grown. Root 
orops, mainly potatoes and swedes, a.re &190 cultivated , 
chiefly on the virgin sandstone soil. Orcharding and small ­
fruit growing are practised at various looalitiee, but most 
intensely around Bagdad. 
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IV.-GE0.LOGY. 

(I)-INTRODUCTION. 

(a) Summary. 

The oldest rocks occurring in this area. are the strata. of 
the Penno-Carboniferous system, and these are followed 
by the stra.ta of the Trias-Jura. system. Both these seri .. 
of strata ha.ve heen intruded on a large """Ie ~ the Upper 
Meeoooic diabase. Tertiary depceits occur to a small extent 
in the 90Uth of the area. Ba&alt occurs in the f01m of 
dykes and flows, the latter being in fIOme 0&Se8, t .g., at· 
Richmond, interbedded with the Tertiary depceits. 
Alluvium is forming at certain localities along the oounea 
of the present streams. 

The sedimentary (Permo-Carboniferous, Triu-J ura. and 
Tertiary) strata and igneous (diab ..... and basalt) forma­
tions occupy, roughly, equal proportions of the surface. 

Of the sedimentary formations the Trias-Jura strata 
cover by far the grea.teet area, followed in order by the 
Permo-Carboniferous and Tertiary, strata. These strata are 
either horizontal or dipping -at only a small angle, the dips 
in general being purely local. Much disturbance has taken 
pla.oo in these strata, due to faulting olosely asoociated with 
the intrusive diabase. 

Diabase predominates among the igneous formations. 
and, while oooupying half of the aurfaoe, it al80 underlies 
praollically the whole of the area. at no great depth. 

(b) M aptl and Section<. 

A geologioal sketch-map of the area is given in Plate II., 
and shows the boundaries of the various formations occu­
pying the surface. The main ' topographioal features, &c. , 
are indicated, and contours at intervale of 200 feet are 
shown. Where p<JI!8ibie the division. of the Trias-Jura 
system, to which the va.rious outcrop" of these strata 
belong, have heen indicated. This has heen efleeted by 
using the letter " L •• for the lower sandstone seriee and 
" F " for the middle or feltrpathio I&Ild8tone 98riee. It 
is doubtful whether any of the upper 8&ndatone aeries out­
crop, and none have been indicated. 

The basalt, which occurs interbedded with the Tertiary 
sediments batween Campania and Richmond, is exposed in 
numerous creek: and river sections. but no attempt is made 
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to indioat<> th_ outcrop. owing to the small ooale to whioh 
the map is drrawn . 

Geological oketch section •• prepared from the above map, 
are shown in Plate III., and eerve to give a general idea 
of the geological structure of the area. 

(2)-TRE SEDIMENTARY ROCKS. 

(a) The Permo-('arbo1liferull$ 8J1Jftem. 

The strata of this SYBtem outcrop from under those of 
the Triaa-Jura system in only a. few localities, and cover 
about four per cent. of the total area. The main localities 
'Where they outcrop are &8 follow ,-

(i) Along the Coal River, 3 mil .. oouth-eaot of 
Rhyndaoton.-Theoe strata appear here on the 
upthrow side of a fault, and fonn cliJJs along 
the east bank of the Cosl River. About 300 
feet of unfoeaiHferoua white mudstones underlie 
the basal oonglomerat<> of the Trias-Jura s~­
t<>m. These strata are thickly bedded WIth 
bedding-planes about 2 feet apart, and are lying 
horizontal. 

(ii) On the north-east Banks of Grasa Tree Hill, 
south-west of Richmond.-Here two areas of 
these strata occur with a fault and an intrusive 
diabase mass between them. In the higher out­
crop 200 feet of slightly fooailiferouo mudstcneo 
and limestones occur (excellent sections ht:ing 
expoeed in the cuttings along the Ri..Jhmond to 
Risdon Road) underlying the Trias-Jura strata.. 
These beds are lying honzolltal. The other out,.. 
crop is on the flat ground at the foot of the 
hills, and only a few feet are expoeed under the 
basal conglomerate of the Trias-Jura system. 
These bed. dip to the weot at 6 degrees. 

(iii) In the valley of the Man$'alore Creek, west of 
Mangalo~.-In this locahty the~ ooour Beveral 
hundred feet of unfoesiliferou8 mudstones 
d,irectly underlying the basal conglomerate of 
the Trias-Jura system. These strata appear to 
he horizontally bedded, but there is probably 
a general small dip to the oouth-weot, as the 
overlying oonglomeratee occur at lower eleva· 
tioll8 in that din!d.ion. 

(iv) Noith east<>m Banks of Mt. Dromedary.-Penno­
Carboniferous strata are extensively developed 
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between Mt. Dromedary and Bridgewater. On 
the Sanko of Mt. Dromed .. "Y' vertical sections 
of at least 1000 feet of these strata are 
obtained, but as this ie an area wtith much 
faulting it may he poseible that duplication of ' 
beds oocur, making the actual thickness 1_ 
than 1000 feet, Theoe strata consist of hori · 
zontally> bedded, very fOOBiliferouB limestones, 
mudstones, and sandstones of ma.rine origin. 
Where strata immediately underlying the Trias· 
Jura. &trata are expoeed they oonttiBt of unfOB­
siliferou8 or only slightly fOBBiliferous white 
mudstones. ' 

From the above it is seen that the Permo--Carboniierou8 
strata. in thi8 area oonBiat of horizontal1y bedded or low­
dipping beds of mud8to1le8, limestones, and sandstones of 
manne origin . The strata immediately underlying the 
Trias-Jura basal conglomerates are found to ooDsi9t of 
unfOO8iliferous or very slightly f088iliferou. white mud· 
stones to a depth of at least 300 feet. At lower horizons 
the strata consiot of highly fosoiliferous limestones, mud· 
stones, and sandstones, Beveral hundred feet of this aeries 
being exposed near Mt. Dromedary , 

The term " mudstone" uaed above includes the rock­
types other than sandBtonee and undoubted limestones 
which are found occurring among the Permo-Carboniferous 
strata. These mudstones are white, very fine-grained rocks 
with bedding·planes generallY' about 1 to 2 feet apart, and 
vertical jdinting prominent. Some are pUn! white in 
colour, and theee have often been termed limestones and 
calcareous mudetones. An analysil of one of these pure 
white types from Mangalore Creek, by Mr, W, D, Reid , 
Government Aaeayer, is given be1ow :-

SiO 
Pel), 
AltO, 
C.O 

Con8tltuent,. 

----~ 

MgO ." '" 
Ignition Loss ... 
SO, 

··'1 '" 

Per Cent. 

82 ' 2~ 
1'25 

12'()() 
O'MJ 
0-44 
2 '80 
O'M 
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This analysis shows the rock to consist mainly of silica 
(quartz) with a small proportion of kaolin, the lime COD­

tent being practically negligible. The rock has been 
dernved from a very fine-grained quartz silt, and may per­
hap. be best dellCl"ibed by terming it a silicious mudstone. 

As regards the age of these strata, the following list con­
tains the more important genera, specimens of which were 
obtained in the area.:­

Anthozoa .. 
Polyzoa 
Brachiopoda ... 

Pelecypoda 
Gaoterpoda 

Stenopora 
FeDesteHa, Protoretepora 
Spirifera, Productus, Stro-

phal09ia 
A viculopect.en 
Several genera 

Theee fossil. were obt&ined chieflY' from localities to the 
west of Bridgewater, and on the flanks of Mt: Dromeda.ry, 
but a few were al80 obtained from Gr&88 Tree Hill. Theoe 
forms are all typically Lower Marine Permo-Carboniferous 
in origin, and prove that the strata containing them belong 
to this series. 

The strata "near Bridgewater had been previously 8ssi2ned 
to the Lower Marine seri ... (') . 

(b) The Trial-Jura Sy&tem. 

The strata belonging to this system are extensively 
developed in the area under discul!8ion, and occupy 
approximately 40 per oent. of the surface. They occur at 
all elevations from sea-level, at Richmond and along the 
Derwent, to heighta of 2000 feet above the sea in the 

. vicinity of Quoin Mt. The rock-types existing among 
these strata are numerous, the following typee being recog­
nised. : - Sandstonee, felspathic sandstones, mudstones, 
ahales, grits, and oonglomerates. Th ... types -have been 
fully described in a previou8 report,(8) and a repetition 
h&re is unnecessary. These types occur in the above 
order, sandstones and felspathic sandstones being the pre­
dominant types. 

The Trias-Jura strata are found either horizontally 
bedded or dipping -at a very small angle. Dips are as a 
rule purely local, and occur close to faults and diabase 

(7) R. :M. Johnston. F.L.S.: .. GeololrY of T.aamania." 1888. p. 103. 
(8) Undel'i"round Water-aupply Paper No.1: "The Underground 

Water Resources of the Mid lands," p. 43. 
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intrusions. The following divisions of these strata can be 
made on the evidence available in this area:-

(i) The Lower SandstO'ne Seriu.-The base of this 
series consists of conglomerates which, wherever 
they are exposed, are found to overlie uufos­
siliferous white mudstones of the Permo-Car­
boniferous system. These basal conglomerates 
then pass up thruugh grits into normal sand­
stones. The exact thickness of this series is 
difficult of determination, but some sections, 
e.g.) along the Coal River, east of Rhyndaston, 
show at least 600 feet of these sandstones, and 
it seems oerlaiu that the stries attains ' a thick­
ness of 700 to 800 feet. 

(ii) The Pel8pathic Sand8tm>e Series.-This seri .. 
overlies the sandstone series, but the actual 
junction is seldom visible. The relation is 
undoubtedly a conformable one, as the two series 
have similar dips, and sandstones of the lower 
sandstone series type occur interbedded with the 
felspathic sandstones. At some localities, e.g., 
the northern Hanks of Spring Hill Tier, about 
200 feet of mudstones appear a.t the hase of this 
series. Generally this series consists of fel­
spathic sandstones with interbedded mudstoneEI 
and coal-seams. The thickness of this series is 
not easy) of determination, but probably exceeds 
500 feet. A borer') at Colebrook proved over 
300 feet of felspathic sandstones, while a. 500-
foot bore(1°) at Richmo,nd gave a. thickness of 
470 feet of these rooks. 

(iii) The Upper Sandstone Series.- Overlying the 
felspathic sandstoues along part of the Wallaby 
Rivulet, north of Colebrook, there occur about 
20 feet of normal sandstones. These may 
represent portion of an upper sandstone series, 
or else an interbedded sandstone bed near the 
top of the [elspathic sandstones, with all of Lhe 
latter rocks which were overlying it removed. 
Several other outcrops of sandstones have pre­
viously(lI) and C') been referred to this aeries, 
but the present investigation has shown that 
they really belong to the lower sandstone series. 

<') Report of the Secretary tor Mines. 1888-89. 
PO) Report of the Secretary tor Mines, 1891-92, p. 63. 
(11) J. Milligan: Proe. Roy. Soo. V.D. Land, 1849. 
(12) C. Gould: "Coal. South of Oatlands," 1869. 
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A.gt:. - These stra.ta are at present classified under the 
Trias-Jura system, a more definite determination bt.ing 
impossible. Plant remains are fairly plentiful, being found 
chiefty in the mudstones asoociated with the felapathic sand­
stones in general and with the coal-Beams in particular. 
The normal sandstones are poor, as a rule, in organic 
remains, as are also the felspathic aandstones, hut the 
latter are abundant in masees of silicified wood of all S'zeB. 

Following is a list of the forms obtained in this area:-
Phcenicop'N elongatUJJ. 
Cladophlebis australia. 
Thi"n/ddia. 

The conditions under which theee strata were deposited 
are thoee of ahallow-water, lacustrine or estuarine room· 
tione. Current bedding is very common in the Mndstones, 
indicating deposition in shallow water subject to variable 
currents. The organic remains included in these strata 
are thoee of land vegetation, no marine organisms being 
present, thus pointing to deposition under lacustrine or 
estuarine conditions. Halite (common salt) and epsomite 
(epoom salt) occur &8 lay .... on th .. 1100 .. and roofs of 
caves 10 the sandstones in oertaiD localities, e.g., Green 
Vall .. y, 4 miles west-north·west of Bagdad, and a1ac 
in the cliffs BOuth of Richmond. These saito have been 
leached out of th.. aandstonee and depooited in the 
caves. Thus the sandstones oontain appreciable amounts 
of halite and epsomite at some horizons at least. The 
deposition of these saito along witb sedimento takes place 
in all salt lakes and 16nd-loeked. estuaries where concen­
tration of these &alta und .. r usually arid or aub·arid condi· 
tion. occurs. The conditions far the felspathic sandston"" 
must have been somewhat different &8 land vegetation 
flourished and the coal-seams were formed. 

(c) Tertiary Sy<!em. 

Strata helonging to this system occur to only a small 
ed..ent in this area, and are developed chiefly around Rich­
mond. They occur along th .. lower part of the valley of 
the Coal River, around the margin of Pittwater, and 
.. long the lower portion of Duck Hole Creek. These 
deposita consist of beds of sands and clays with lesser 
amounts of conglomerates and gravels. Ba98lt occurs over­
Iynng and interhedded with theee depcoito, and it baa been 
the source of ferruginous aolutioDS which have discoloured 
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and formed ferruginous concretions in these dep08itB. 
Excellent sections are to be be found along the Coal River, 
and give detailed sections like the following (in d...,.nding 
order frvID surface to river level) :-

8 feet basalt. 
2 feet iron-stained sand . 
7 feet sand. 
5 feet clay. 

15 feet sand with ferruginous concretions. 

In the immediate vicinity of Richmond the . basalt is 
overlain by 5 feet or more of conglomerates and gravels. 
The basalt thins out and disappears in the direction of 
Richmond, and it is replaced by heavy conglomerates con­
tai~ing baealt boulders, which pass up into the ordinary 
gravels. These deposits are horizontally bedded and are 
more or leas unconsolidated, with the result that they dis­
integrate very easily, especiall)' in cliff sectioDs, although 
the basalt protects the cliffe. No organic remains were 
obtained, and the age and origin of these deposits cannot 
be definitely stated. Similar deposits, also aaaociated with 
interbedded and overlying normal basalte, occur in 
numerous other localities in Tasmania, notably in the 
Launoeston and Derwent basins, and are regarded as Lower 
Tertiary lacuatrine sediments. There is no doubt that these 
deposits around Richmond are to be correlated with the 
similar deposits in other parts of Tasmania. and can be 
regarded as Lower Tertiary lac:ustrine sediments. 

Tertiary deposits a lso occur to a very small extent around 
Bridgewater. Theee consist of conglomerates and gravels, 
and represent mainly terrestrial accumulations on the old 
pre-basaltic land surface. Thin layers of gravel al80 over­
lie the basalt in a few localities around Bridgewater. 

(d) Recrnt Dep08it8. 

Alluvium is being formed along the courses of the 
present streams where they have carved out wide open 
vaneys for themselves and are building up flood plains of 
this material. On the sides and bottoms of some of the 
more open valJess accumulations of soil and hill detritu8 
are found . These accumulations are generally, not of suffi­
ciently great thickn ... to be mapped. but they are of 
importance at some localities, as they give rise to under­
ground water-supplies. The detrital material around 
Kempton forms a layer over the plains and is of . slightly 
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mo .... importance . Th_ deposita are mapped aa Recent, 
bu~ might be more oorrectly tenned Pleistocene. 

(3) THE METAMORPHIC DERIVATIVES. 

The sedlmentsll)1 rocks have been intruded on a very 
large scale by the Upper Me90Zoic diaba.ae, and on a much 
smaller scale by the Tertiary basalt. The Penno-Carbon­
iferous strata occupy only a small portion o( the area, and 
no visible metamorphism in them was obaerved. The bulk 
of the metamorphism in the area is found In the Tri38-Jura 
strata, aud consists of contact metamorphi8JD at their junc­
tion with the the intruding diabase. Various degrees of 
metamorphism can be detected , and different rock-types 
have been produced, a full description being given in a pre­
vious report.C S

) Dark and light coloured cherts or horn ­
stones represent the extreme effect on both the normal and 
felspathic .. ndotones. Good exam pI ... of theee types are to 
be found along the Tarlington-road, I! milee west of Cole­
brook, and also along the Jericho-road, 3 miles north-west 
f)f Colebrook , and in a quarry on the main-road 3t mil. 
north-east of Melton Mowbray. 

Light ooloured , homogeneous quartzites are the product 
of & lesser metamorphic effect on the normal sandstones. 
Excellent examples of quartzites are found on the easterly 
Hanke of Gunning's Sugarloaf, north of Campania, and of 
Butcher's Hill, south of ~ichmond. Altered &andotones 
are produced &8 a result of less extreme metamorphism, and 
iuclude a range of types from nearly normal rock-types to 
those approaching the cherts and quartzites. 

The cherts are uoually found overlying fiat-topped maasee 
of diabase, the metamorphia effect being greater here than 
against the steeply rising portions of a diabase intrusion . 

In association with the metamorphism by the diabase, 
there are sometimes developed m&88e8 of quartz; both colour­
less and coloured;the latter forming red, brown, and yel­
lowish cornelians, and also agates. These areverynumerou8 
around Cornel ian Hill-a very low hill just south of Bag­
dad. The basalt flows have caused a slight metamorphism 
of the underly ing 90ils and rocks. Deuse, fine-grained . 
light-coloured quartzite. are the typ"" produced. Th_ 
are developed cn a small scale around the edge of the basalt 
to the east and eouth of Pootville Station. 

(13 ) Unde~round Water-eupply Paper No. 1 : "The Undel'l'l"OUDd 
Wa.ter Resource '! or the Mldlandl!l," p . 52. 

I 
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(4)-THE IGNEOUS ROCKS. 

(a) Diabase. 

This rock· type is vef!Jl extensively developed throughout 
the area, occupying 55 per oent. of. the surface, and under· 
lying at no great depth the remainder of the area. 

The occurrenoes of the diabase in this area are similar 
to those in the Midlands area to the immediate north, 
which 'have already been described in detail,(U) and wiJI 
be only briefly dealt with here. 

(i) Petrology.-The diabase is ..... ntially composed of a 
plagioclase felspar and light-coloured augite in Toughly 
equal proportions. The mineralogical content is very con­
stant, and .the rock varies only in its texture, which depends 
on the S'ize of the component crystals. Several varieties of 
texture are to be recognised. 

The finest-grained varie.ty is a dense , homogeneous type 
in which no individual crystals can be recognised in hand 
specimens. This variety occurs close to the intruded rocks, 
and is due to the chilling effect of the latter on the intrud· 
ing magma. The fine to medium grained variety has a 
very typical doleritic appearance in hand specimens. This 
variety is very common and occurs' where the diabase has 
not been extensively denuded. The coarse-grained variety 
has much larger oomponent crystals, and oc-curs towards 
the oentre of intrusions, being revealed by extensive 
denudation or by deep gorges cut by streams. 

A further very coarse-grained variety occurs to a small 
extent at certain localities. Crystals appear up to three 
centimetres in length, but one centimetre is the average. 
Occasionally this type consists of large porphyritic crystals 
in a fine ground·mass. This variety is usually found in 
veins in the ordinary ooarse·grained variety, but some­
times assumes larger dimensions. It represents the type 
produced by the consolidation of the residual magma of 
the diabase intrusion. 

In addition to the above a rather uncommon variety of 
the diabase occurs in this area at a few localities. This 
variety is an amygdaloidal, fine·grained, basic rock·type 
c10sely Iesembling a basalt. On~ outcrop of this rock occurs 
3 miles east·north--east of Kempton, where a small area of 
it overlies felspathic sandstones. It is a much decomposed, 
allll)7gdaloidal rock, very similar to a decomposed basalt, but 
it appears to be so intimately associated with normal dia· 

(14) Underground Water-supply Pa.per- No.1: .. The Underground 
Reeouroes of the Midlands," p. 58. 
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base to the south ... ast of the outcrop that it is probably an 
extension of the latter a9 a small sill into the felspathic 
sandstones. Another 'Outcrop of a similar rock.type occurs 
in the bed of the Coal Mine Rivnlet, 2! miles north-west 
of Colebrook. It is a very much dooomp0ged amygdaloidal 
rock, and represents either a small sill or the top of a. 
transgressive mass intrusive into the felspathic sandstones 
of that locality. One mile west of the latter outcrop a 
small area of a similar rock occurs, and is intimately asso­
ciated with the normal diabase in the vicinity. 

One and a half ~les west of Colebrook a quarry· has been 
opened on an 8mygdaloidal basic rock-type. It is a fine­
grained rock resembling the norma] diabase, but shows 
patches of oEvine and has numerous white amygdules 
throughout the rock. The rock 00CUI1! as a dyke in the 
normal Trias-Jura sandstones, a.nd has produced metamor­
phic effects in the latter exactly similar to those produced 
by diabase intrusions----cherls, quartzites, and altered sand­
stones being produced. 

(ii) Rdatiol1 between the Diabase and the Trias-Jura 
and Permo-Carboniferous Strata.-The di lbafe is found to 
be everywhere intrusive into these strata in various forms. 

Sills are not common: but one can be seen in section in 
a road cutting on the Campania-road, 4 miles south-east 
of Colebrook. A very flat sheet of diabase cuts across the 
bedding-planes at an angle of 5 degrees in a. railway cut­
ting to the north of Birmingham Creek between Colebrook 
and Campania. Exoellent sections are visible along the 
railway between Bagdad ,and Kempton, and show numerous 
intrusive contacts between the diabase and the Trias-Jura 
strata. In some of these the diabase occurs as transgressive 
masses, but in others it occurs as underlying, more or less, 
horizontal masses with their upper surface parallel to the 
bedding of the strata. 

Somewhat similar sections to the latter are found along 
the Main-road to the north-east of Melton Mowbray, being 
exposed ill road cuttings. These sections are described by 
Mr. Loftus Hills as follows: -" One and a half miles 
north-east of Melton Mowbray contact of diabp.se and sand­
stones occur. The diabase is seen as a flat floor under the 
sandstone in the road cutting. Going up the road this 
surface of diabase rises, and the sandstones have a corre­
sponding dip, showing tilting. Within 20 yards tho dia­
base rises to the surface of the cutting. Along the road 
from this point sandstones and diabase alternate, the latter 
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rising up to the surface and sinking again. It is clear that 
for half a mile along the road at this locality, the diabase 
maN is nowhere far below and is covered. where the 8&nd~ 
stones oocur, only by a. thin layer of them ." II Two Qod 
a half miles north ...... t of Melton Mowbray the diabase 
intrusion has arched up the aedimentariea in laooolitic 
fashion." 

A dyke through sandstones caD be seen io a railway 
cutting 1 mile north of Brighton. SeotioDs of numerous 
transgressive rna86e8 are visible along the Main Line Rail ­
way at variou8 localities within the area, which can be seen 
from the geological map in Plate II . 

The smaller IDa.seee of diaba.ee. on the geological map are 
all typically intrusive dyke-like rna .... , .. is also the case 
with some of the larger massee. These latter masees join 
up with the largest diabase masses, which are therefore 
also intrusive. 

Contact metamorphism of the intruded strata, though 
small in extent, is readily reoognieed at the diabase bound­
aries, and the rock-types have been described above.(") 

A consideration of the above facte establishes lJeyond 
doubt the intrusive character of the diabase. 

(iii) A!l<.-It h .. been proved above that the diaba.>e js 
intrusive into, and therefore younger thaD, the Trias-Jura 
strata. 

Around Richmond the Lower Tertiary strata, with 
interbedded and overlying basalt, occupy the lower portions 
of the valley of the Coal River, which ha. been formed by 
extensive denudation of Trias-Jura and diabase formations. 
Thus the age of the diabase i.o conaiderably older than 
Lower Tertiary, in order to aUow of extensive denudation 
before th ... tim... Tbeoe two limits reetriet the age of 
the diabase to Upper Mesozoic, poesibly Upper Jura"';c 
or Lower Cretaoeous. 

It is probable that the _tion of deposition of the 
Trias-Jura eedimente, their elevation, intrusion by diabue, 
and faulting are practically contemporaneous eventa. 
Thus when a more definite determination of the age of the . 
Trias-Jura ~rata i. acoompliohed, the age of the diabase 
should be aloo fixed. 

(iv) Form of [ntr06'om.-The geolOgical mooe of ooour­
lenee of the diab ..... i.o a 8ubject not only of ocientilio but 
a180 economic interest, affecting as it d08!l the structure 
and extent of the """Ifielda of the State. 

(15) See aboTe, p. 38. 
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Sills are uncommon in the present area. The position of 
a l2-foot sill and aloo a lO-foot flat sheet have heen given 
above.(") Another probable sill occurs overlying fel­
spathic sandstones between the Coal Mine Rivulet and the 
Colebrook to Jericho Road. The majority of the small and 
medium-sized masses of diabase shown on the geological 
map rise steeply above the surrounding strata and repre­
sent small and l'arge dyke-like masses. The remainder of 
such ma!seS are fiat, low-lying masses, being the summits 
of underlying intrusions only recently exposed by denuda­
tion of the overlying strata. from above them. 

The largest areas of diabase, such as exist about Quoin 
Mt., Flat-top, Devil's Backbone, Flat Rock Tier" and 
Mt. Dismal, Gunner's Quoin, &c., represent hllge level. 
topped masses' of llltrusive diabase now greatly worn down 
by denudation. 

All these intrusive masses have the appearance of arising 
from a large underlying mass situ'ared at no very great 
depth below the 9Urface. This structure is illustrated in 
the geological section. in Plate III. 

Theee intrusions are found to intrude the Penno­
Carboniferous and Trias-Jura strata at all horizons. 
Around Mt. Dromedary intrus:ioDs occur rising to horizons 
several hundred feet below the summit of the Penno­
CarbonifbTous strata. The main portion of Mt. Dromedary 
rare to some oonsiderable height in the Trias-Jura strata.. 
The diabase fonning Flattop rose to horizons as high as, 
if not higher than, the summit of the felepathic sandstone 
series. 

Thus in this area it is seen. that the form of the dia­
base intrusion is that of a huge underlying mass of diabase 
existing at v,ariouSi horizons in the sedimentary strata, and 
sending up minor 'intrusions of various characters, includ­
ing large and small dyke-like masses and sills, into the 
overlying strata. 

(b) Ba8alt. 

This rock-type is not very extensively developed, and 
-occurs over only about two or three per cent. of the surface. 
lt occurs mainly as surfaoe flows, often of considerable 
extent, as around RiChmond and Brighton. 

Two Varieties are recognised in the field. 
(i) Normal Basalt.-Thi. variety i. much the more 

abundant of the two, and fonns the large surface flow8 

(16) See above, p. 40. 
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which exist around Richmond and Campania, and also 
around Bridgewater, Brighton, and Pontville. It is 
generally a light-coloured, fine-grained, somewhat vesicular 
basalt, very similar to the basalts along 'the Macquarie 
River in the Midlands. (") 

One large flow of this basalt filled the lower portion of 
the valley of the Coal River from Rich:rp.ond to above Cam­
pania-a distance of 7 to 8 miles, and had a width of 1 
to 2 miles. This flow has a thickness of 100 feet towards 
it81 northern extremity, but thim, out to 8 feet and dis­
appears in the vicinity of Richmond. No definite souroo 
could be located, but, judging by the thicklles. , the flow 
originated in the north and flowed southwards down the 
Coal River valley. Two dykes occur in connection with 
this flow , but do not appear to be the ,main source of the 
basalt. One dyke is seen intruding the felspathic sand­
stones in a river section east of Richmond. The other is 
shown in a quarry 2t miles north of Oampania on the road 
to Colebrook. The strata in the immediate vicinity of these 
dykes, especially the one near Ricbmond , are very much 
disturbed, and have basalt distributed through them. This 
is in wntrast to the · clear·cut course taken by diabase 
dykes. The flow which occurs around Bridgewater, 
Brighton, and Pontville filled the valley of the former 
Jordan River and its tribut&ries--the Strathallern and 
Bagdad RivuJets--for considerable distanoes, as can be 
seen from the geological map (Plate 11.). This flow is 
thickest between Brighton and Bridgewater, and attains a 
thickness of 100 feet, but decreases in thickness consider· 
ably to the north and west. 

(ii) Olivine B{I$alt.-This variety is a dense fine· 
g~ained basic basalt with porphyritic crystals of olivine 
distributed through it. It corresponds to the olivine and 
olivint:::·ilmenite basalts described in the Midlands.( 8

) 

Only vt:Ky small outcrops of this basalt occur in the present 
area,. the largest being that above the main-road, 2, miles 
south of Jericho. Other outcrops are situated at the fol­
lowing localities:-

North·west end of Goat's Hill, west of Pootville: 
Half a mile west of Pritchard's Creek, north of Mt. 

Dromedary. 
One and a half miles north-west of Campania. 

"(11) Underground WateNm"pply Pa.per No.1: .. The Underground 
Wa.ter Resources ot the Midlands:' p. 66. 

(18) UndeI'ltl'Ound Water-supply Pa.per No. 1 ~ .. The Underlfl"Qund 
Wa.ter B680urcee of the MidlandB," p. 65. 
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A small outcrop of decomposed, sooria.ceous basalt OCCUI'8 

3 mile. south of Colebrook. The rock contains fragment. 
of baked sandston ... through which it haa been intruded. 
A yellowish-green decomposition product, probably sul­
phate of iron, occurn plentifully throughout - the rock. 
Owing to it. decompoeed nature the relation of this rock 
with the above two types cannot be determined. 

Agt.-The nonnal b~lt between Campania and Rich­
mond oocurs interbedded in plaoee with the Tertiary sedi­
ments which are found along the lower part of the course 
of the Coal River. The age of these beds has already been 
discussed,(1') and, while no direct evidence is available, they 
are considered to ~ Lower Tertiary in correlation with 
similar formations in other parts of Tasmania. N{Jrmal 
basalts also occur in association with these areas of Lower 
Tertiary sediments, and afe regarded as practically closing 
the period of Lower Tertiary sedimentation. 

The olivine basalts occupy positions on more elevated 
country, and have apparently been subjected to a longer 
period of denudation than llave the normal basalts. 
Thus if any difference in age exists between these two 
types, the olivine basalt6 are probably somewhat older than 
the normal basalt.. 

(5)-STRUCTURAL GEOLOGY. 

As already seen) the area under discussion is composed 
mainly of strata of the Permo-Carboniferous and Trias­
Jura systems intruded on a very large scale by Upper 
Mesozoic diabase. Tertiary sediments and basalts also 
occur to a small extent. 

The sedimentary strata are lying horizontally or dipping 
at very small angles, exoept in some cases in the vicinity 
of faults and diabase intrusions where larger dips are 
recorded. Thus these strata have not been subjected to 
any intense folding such as accompany orogenic or moun­
tain-making movements. The earth movements which 
have affected the area have been of the nature of direct 
uplift such as accompany plateau and continent-making 
(epeirogenic) processes. Much faulting accompanies these 
latter movements and plays a large part in determining the 
geological structure of the area. 

The forms taken by the diabase intrusions have already 
been described("). These playa very prominent part in 

(19) See above, p. 41. (20) See above, pp. 41-42. 
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the geological structure of the area, as can be seen from 
the geological oections. (Plate III.) 

The faulting in this area. is found to be very close-lJl asso­
ciated with the diabase masses which intrude the sedi­
mentary strata. Faulting is found to have occurred along 
the line of the diabase, or parallel to and at no great dis­
tance from it. No faulting later than, and affecting the 
diabase was bbserved, and it is concluded that the faulting 
and intrusion of the diabase were practically contem­
poraneous events. This relation has been discussed in a 
previous report.(21). The, best example of this relation 
between faulting and a diabase intrusion occurs on the 
north-eastern- flank. of Mt. Dromedary. A large dyke-like 
mass of diabase of varying width runs for about 5 miles, 
with Trias-Jura strata on the north-east and Permo­
CarboniferouS! strata on the south-west sides. Permo­
Carboniferous beds, belonging to horizons hundreds of feet 
down below the summit of the series, junction with the 
diabase, and occur to heights of 400 feet above the diabase 
and Trias-Jura junction on the other side of the dyke. The 
Trias-Jura beds at the contact represent horizons at least 
400 foot above the base of the .. ries. Allowing 600 feet 
for the depth of the Permo-Carboniferous below the sum­
mit of the. series, there will be a downthrow to the north­
east of at least 1400 feet. Another example of this type 
of relationship occurs on the north-ea;Stern flank of Grass 
Tree Hill, west of Richmond, where a downthrow of 600 
feet to the north-east is associated with a diabase dyke. 

A. large fault runs parallel to, and a short distanoe to 
the east of, the diab.ase mass forming Butcher's Hill, south 
of Richmond. Felspathic sandstones on the east have been 
dropped to the level of the !JUmmit of the Permo-Carbon­
iferous strata, representing a down throw of about 1000 feet 
to the east. 

Another large fault runs parallel to the Wallaby 
Rivulet. Here there is a downthrow of 600 feet or more 
to the south-west, the felspathic sandstone series being 
faulted down against the lower ~ndstone series. A num­
ber of isolated_ diabase masses occur along the line of this 
fault, as can be seen from the geological map (Plate II.). 
Several other faults closely associated with diaba96 intru­
sions occur, and oan be seen in the geological map (Plate 
II.) and sections (Plate III.), but the above examples are 
sufficient to show the intimate relations between the diabase 
and the faulting of the sedimentary strata. 

(21) Underground Water-supply Paper No. 1 ~ "The Underground 
Water Resources of the Midlands," JI. 69. 
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Some very interesting facts in connection with this 
relationohip are revealed in the geological oectionl. Th_ 
are iIIu.trated in the two oectiona in Plate V. From the 
evidence in the field and the oonstruction of 118C'tions from 
the mapping carried out, there can be no doubt that the 
diabase haa intruded the Permo-Carboniferous and Tri ..... 
Jura strata in the fonn of very thick sheet:.1ike m&88e8, 
with minor dyke-like intrusions rising from them. These 
masses, to occupy the positions they do, must neoeesarily 
have uplifted aU the strata occurring above them. This 
uplifting has been differential in nature, and huge blocks 
of the sedimenta!"), strata have been lifted to· different 
levels. It is in th.s differen!,ial uplifting th .. t the diabase 
and faulting are closely related, and practically contem­
poraueous. For one blook to be lifted relatively to another 
there would necessarily have to be a grea~r thickne88 of 
diabase beneath the former, -and this increase in thickne68 
would undoubtedly take plaos along the fault plane as 
,hown in Fig. 2 of Plate V. Further, the diabase may 
actually rige, 8S a narrow dyke, to much greater heights 
along the fault plAne, as shown in Fig. 1. The eection in 
Fig. 1 is a geperalised section taken from the actual occur­
rence, on the flanks of Mt. Dromedary>, G ...... Tree Hill, 
and possibly al90 Butcher'e Hill, and which are shown in 
Section CD (Plate III.). It is interesting to note how 
these three faults and dykes occur a short distance off a 
large uprising dyke-like mass. The BeCt.ion in Fig. 2 is a 
generalieed section of occurrenoee eimilar to the three 
described above, but without a narrow diabase dyke follow­
ing the fault plane. Faults are found to occur in this 
manner, e.g., south of Bisdee's Tier and a mile east of 
Broadmarsh, and Fig. 2 may repreeent the ideal section 
of such occurrences. 

Undoubtedly much more faulting occurs in the area. than 
can be detected owing to the exietence of large thickneeees 
of very similar rook-types. It i. only when the throws 
produced by the faults are oufficiently large to bring 
different rock-types into contact with one another (as in the 
above exam plea) that detection i. possible. 

(6)-GEOLOGICAL H.B'I'OBY. 

The geological history of t.hia area as ,..,presented by. the 
rooke at present expoeed at the surface, begins w'ith sedi­
mente of the Penno-Carboniferous system. 
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(a) The Permo-Carboniferous' Sedimentation.-In TB.8-
mania this sedimentation commenced under glacial condi­
tions and the formation of glacial deposits. This was fol­
lowed by marine conditions 'and the deposition of lime­
stones, mudstones, and sandstones, constituting the Lower 
Marine series. Lacustrine or estuarine conditions followed 
with the fonnation of the Lower Coal measures. Finally 
marine conditions were restored and the Upper Marine 
series deposited. 

In the present area several hundred ieet of marine 
fossiliferous mudstones, limestones, and sandstones occur 
and pass up into about 300 feet of almost unfossiliferous 
mudstones which underlie the Trias-Jura strata.. These 
represent the Lower Mar'ine series, and if the overlying 
Lower Coal mea.sures and Upper Marine series were repre­
sented in this area they must have been removed by 
denudation prior to the Trias-Jura sedimentation. 

(b) The Tr·ias-Jura Sedimentation.-Following the 
Permo-Carboniferous came the Trias-Jura sedimentation , 
no break or disoonformity between the two systems being 
perceptible in this ·area. This sedimentation commenced 
with conglomerates and passed through grits into normal 
sandstones, up to 700 foot of .this series being formed. 
These sandstones were followed by felspathic sandstones and 
mudstones, with interbedded coal-seams, a total thickness 
of 500 to 600 fret being formed. These were probably fol­
lowed by normal sandstones; but little, if any, of these 
remain in the area at present. 

(c) The Intrusions 0/ Diabase.- In Upper Mesozoic 
times igneous activibyl was developed on a very large scale 
and diabase intruded the Permo-CarboniferouS! and Trias­
Jura strata, mainly in the form of a horizontal mass or 
masses, and sending up minor dyke-like masses and sills 
into the higher portions of the strata. These intrusions 
were closely connected with much faulting in the strata, 
and both these events · are probably contemporaneous with 
the cessation of deposition of the Trias-Jura sediments and 
their elev,ation by earth movements. 

(d) A Cycle of Denudation.-The intrusion of the dia­
base was followed by a long period of denudation which, 
in most portions of the area has continued uninterruptedly 
up to the present time, and has been mainly responsible 
for the production of the present topographical features. 

In other portions of the area this cycle has been 'inter­
rupted h)" the following events. 
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(e) The Tertiary Sedimentation.-Sedimentation oc­
curred in Lower Tertiary times along the lower portion of 
the valJey of the Coal River. This sedimentation probably 
occurred under fresh-water oonditions, and haa resulted in 
the formation of a thin seri~ of sands, c1a.ya, conglomerates. 
and gravels. 

(I) The E",trusitm of the Tertiary Ba8alt •. -Igneou. 
activity was developed near the clO$e of the Tertiary Bedi­
mentation, and outpourings of basaltic lava occurred at 
various localities. These flows covered an previous forma­
tions then exposed at the 8Urfa.oe, but towards Richmond 
they became interbedded close to the top of the Tertiary 
strata. 

(g) The Present Cycle of Denudati<m.-Following the 
basalt extrusion. the, land surfaos again became subjected 
to a period of denudation, which, with the Continuation of 
that described above in (fl). has produoed the. present topo­
graphical features. 
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V.-ECONOMIC GEOLOGY. 

(1)-W ATElI-SUPPLY. 

The 8Ourooo of wat.er-oupply depend almost wholly on the 
rainfall , and the consequent springs, riv61"1, and lakes; and 
on the geological structure which enablee certain rocks to 
store large suppliee of the rain that has percolated through 
the soil. As these factors are subject to extreme variation, 
the problem of obtaining wholesome and adequat.e suppliee 
may be simple or fraught with great difficulty and uncor­
tainty.(") 

The .area under djscussion has only a moderate rainfall, 
varying from 19 inches to 24 inches per annum. Only two 
streams of any size exist within the area, and these, with 
their tributa.ries, Bow: only during the winter and after 
periods of heavy rainfall, being at other times a line of 
water-holes. ' 

The ohject of the preeent inv...tigation waa to determine 
the. possibilities of obtaining underground water-supplies. 

(a) Surfac. Water-rupply . 

(i) Lak •• and Riv.r •. -The only lake in the area is Lake 
Tiberiu, which forma the 8OUl'08 of the River Jordan, and 
has been described in .. previous report.(") The lake is 
overgrown with rush .. , and the quality of the wat.er is 
very poor. A low dam haa been constructed at the locality 
where the River Jordan Bows out of the lake, 80 &II to 
ensure a regular supply of wat.er in the river along the 
first few miles of its OOUl'8e. Suggestions have been made 
that by constructing .. much higher dam and conoerving 
the wat.er received by the lake, it would be poooible to regu­
lat.e the Sow of the River Jordan throughout iIB entire 
length. In this connection the following fign .... ohtained 
during a previous inv...tigation and tat .... from the report 
thereof,(") wiIJ be of int.erest:-

Area of lake . 
Catchment area (exclusive of 

lake) .......... . 
Average annual rainfall .. . 

4 square miles. 

8 square miles . 
About 20 inches 

(22) "The Geolo" of Water-.upply." bv R. B. Wood ward. F .R.S., 
F .G.S. 

(U) Undel'l'tound Water-.apply Paper No. 1 : " The Underl'rGund 
Water Re80uroetI of the .Idl.nd .... p . 11. 

(24 ) Unde!"i'rGund Water-aupply Paper No.1 : " The Undercround 
W"te r Refol1rces or the Ifldland.," p . U . 



The Jake itself will receive a direct precipitation 01 20 
inches. The (,atchment area. consists of mainly sandstones, 
with a smaller amount of diabase, and the total run-off 
will he 40 per cent. of the rainfall. Thus from the 8 square 
II.iles of catchment 8 inches of rainfall will enter the lake, 
and this will be equivalent to 16 inches over the 4 square 
miles of the lake. The lake will therefofe reoei va 36 inches 
of water over its surface annuall<yl. Evaporation from its 
surface and absorption by the - rushes in the lake will 
account for a considerable amount of this water, say, 12 
inches, which 'is probably a very moderate estimate of this 
loss. This would leave an annual conservation of 24 inches 
over the extent of the lake. The present dam is probably 
capable of handling somewhere near the maximum amount 
of water which can be conserved in the lake, and the above 
calculations show that the rainfall and catchment area are 
much too small to enable conservation of larger quantities 
of water by erection of a much higher dam. 

The River Jordan is the largest river in the area, but it 
is not a permanently flowing stream. In the dry seasons 
the river becomes a series of water-holes, and the qua:lity 
of the water deteriorates, due to concentration of mineral 
contents. The a.bove remarks also apply to the tributaries 
of t.he Jordan River, the main tributaries being the Strath­
aHem and Bagdad Rivulets. The sole use of the water of 
this river system is for watering stock and for general farm 
purposes. Stock are generally watered direct from the 
streams, but numerous windmills are installed along the 
streams, chiefly the River Jordan itself, and the water is 
pumped into tanks at the farm or other required watering 
points. 

The Coal River and its tributaries are the onlY' other 
streams in the area. These streams are also not permanent, 
becoming a series of water-holes in the dry seasons. The 
quality, ~poojally of the Coal River water, is poor. The 
water is used for watering stock directly, practically no 
pumping taking place from it. 

Thus it is seen that very little use is and can be made 
from the surface waters of this area. 

(ii) Storage of RainfaU in Tank., .- Thls method of 
obtaining water-supplies is adopted throughout the area, 
and fonna practically the sole source of water for domestic 
purposes. The drainage from the roofs of houses and other 
buildings during periods of rainfall is oollected in tanks 
and stored for future use. The quantity which may be col-
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lected in this way has been discu9Sed m a previous 
report. (") 

(b) U n4ergroun4 Water-supply. 

The general conditions in connection with supplies of 
underground water have been fully discussed in a. previous 
report,(") and will be dealt with very briefly in the 
present one. . 

. (i) General Geological Considerations.-Underground 
water is derived principally from the rainfall: and so the 
nature of the rocks in, and the geological structure of, any 
particular district are vital points in determining the exist­
ence or otherwise of underground water-supplies. 

The rocks must be those which are capable of containing, 
and also allowing the passage of, considerable quantities 
of water. 

The geological structure of the district must be such that 
the porous and permeable beds outcrop at the surface, so 
that they may receive supplies of water directly from the 
rainfall and also from streams passing over them. The 
quantity and nature (artesian, sub-artesian, &c.) of the 
supplies are also dependent o.n the structure. 

(ii) Di'per,al 0/ the Rain/aU.-The rain which falls on 
the surface of the earth is dior<-! of by three methods>-

(a) Run-off-i.e., the amount of water carried away 
by surface streams. 

(b) Evaporation and Absorption by Vegetation-i.e., 
that portion of the rainfall which is evaporated 
from the surface of the earth into the atmos­
phere, and that which is used by growing vege­
tation. 

(c) Percolatiou----i.e., the amount of water which soaks 
through the soil and passes away into. the under­
lyling rocks. 

It is the percolation which forms the source of the under­
ground water-supplies. 

(iii) Geological Conditions in the Area.-It has been 
seen in discussing the geology of the area that it is essen­
tially compoeed of generally horizontally-bedded strata of 
the Permo-Carboniferous and Trias-Jura systems, which 

(26) Undera-round Water-mpply Paper No.1: .. The Undercrouod 
Water Resources of the Midlands," p. 75. 

(26) Underground Water-supply Paper No.1: "The Underground 
Water Resources of the Midlands," p. 7f.. 
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have been intruded on a very large scale by diabase. The 
approximate areas of the surface occupied by the different 
formations are shown in the following table:-

TABLE No.4. 

Forlll8tioll. Per Cent. 

Pprmo,.Carboniferom; 
Tritls-J ura :i 

4 
35 
5" 

1 
lJiti.blt,,~ 
Tertiary 
Basalt .. _ 
Rpcent ... " 2 

100 

Thus it is seen that the area is composed of mainly diabase 
and Trias-Jura strata. 

The Rock ' Types.-The diabase is an impervious, non­
porous rock. It may hold very small quantities of water in 
joints, but for all practical purposes it may be regarded as 
a non-water-bearing rock. The Trias-Jura strata consist 
of sandstones, felspathic sandstones, and mudstones. Of 
these the normal and felspathic sandstones are very' porous 
rocks, as is shown by the results of porosity tests made by 
Mr. W. D. Reid, Government Asssyer, on samples from 
the present area, and also from the Midlands. The resulta 
are given in the following table:-

Sample, 

~ndstone 
Sandstone 
Sandstone 
Felspathic sandstone 
Felspathic s&.mbtone 
SiliClOIIS muostOlle ... 
Silicious mud~tone ... 

TABLE No.5. 

Porosity Tests , 

Loeallty. Pel' ~eTlt, 

14.64 
14. ' 8 
12.12 
26.30 

\\' t>st ~horf" of J~ake Dulvertnn 
Quarry, ha1t~-milf' f'1l~t of HOSfl .•• 

Quarry, halt:.a-milef>I1~t. of Tea Tree 
East si<:fe of VillCent's Hill . ., 
Colebrook ... ) 19,06 
~fttngalore C'TI 'ek 
Mangalore CrN'k I 

22.25 
::: 21. 89 
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(27) Unde!'l'l'Ound Water-npply Paper No.1: .. The Unde!'R1'Ound 
Water Reeoul'OM of the .Idtand .... p. SO. 



great depth beneath the surface. When sufficient depth 
of this formation 6Iists a fairly reliable underground water­
supply is available. 

At the foot of the steep slopes of diab .... hill. there is 
often to be found accumulations of soil, decompoeed. and 
undecomposed rocks. Thet.e have been brought down from 
the hills above by the agenciee of weathering and denuda­
tion, and spread over the country at the foot of the hills. 
This material acts similarlY' to alluvium in holding water, 
and when sufficient depth of it e1ist& water-supplies may be 
obtained from this formation, though they will not be 80 

reliable as the above supplies, and the quantity of water 
will be smaller. 

Though 110 attempt has been made to obtain water­
supplies from Permo-Carboniferous strata, the high porosity 
of the mudstones show tbat supplies will probably be 
obtainable from this source. . 

(v) Quantity of Water.-The sandstone basin. in this 
area are similar to those occurring -in the Midlands. The 
quantity of water in these latter basins was discu9lJl8d. 8Om~ 
what fully in the report on that aree,(") and only a brief 
summary of the oonclusions which are applicable to the 
present area will be given here. 

The quantity of water entering the underground basins 
depends upon the rainfall and ita dispenal on reaching the 
earth's surface. The average rainfall over the period of 
the three consecutive driest. yean was taken as a 93fe, 
relia.bIe figure to Uge in any calculations. A table was given 
showing that 75 per cent. of the average annual rainfall 
agreed ve~ closely with the actual average over the three 
consecutive driest years, and so oould be ueed in its place. 

In considering the dispersal of the rainfall it was found 
that no figures were available for the run-off, as represented 
by the discharge of streams or evaporation, and the 88me 
absenoe of data. exists in the p"reeent area.. A oompari8Cm 
of conditions with those of other countries led to the adop­
tion of the following table, .. representing the disperoal of 
the rainfall in the Midlana.:-

TABLE No.6 . 
Diaperaal 01 the Rainfall . Per Cent. 

Evaporation... .. ... ... 60 
Run-of! ... ... ... ... ... ... ...... 20 
Peroolation ... ... 20 

(21) Underaround Wat.er.n.ppl,. Paper No.1: "The Underaround 
Water Reeoureee: 01 the )l1dlanct.." p. U . 



Using these figures, the quantity of water entering a. 
basin annually, and therefore the maximum amount which 
can be removed from it in the same period. was calculated 
to be approximately-

2,900,000 x (rainfall in inches) x (area in square 
miles) gallon •. 

These figures are applicable to basins occupied wholly by 
sandstones and forming more or lesSi complete catchment 
areas in themselves. As the conditions depart from these, 
the above figure becomes unreliable. 

The above re-marks apply to basins fanned by Trias­
Jura strata, such basins fonning the majority of those 
within the area. As regards basins formed by other porous 
formations, the Bame remarks and figures ffi8>JI in a general 
sense be taken as applicable to these basins also. 

(vi) Quality of the Water.-The underground water is 
derived from the rainfall, but does not remain as pure a9 
the rain-water. In its passage over and through the soil· 
and underlying rocks the water dissolves and holds in solu­
tion small ' quantities of organic and mineral matter. The 
amount of organic matter dissolved is veI'lYl small unless 
the water comes in contact with an exceptional source of 
pollution, such as may exist in the vicinity of a township 
or farm. The mineral matter is obtained from the soils 
and rocks the water comes into contact with, ' and shows a 
direct relationship with them. Diabase and Trias-Jura 
strata are the predominating formations, and the mineral 
matter derivable from theSe has to be considered. From 
the diabase. it has been shown in a previous reporte'i) that 
bicarbonates of calcium (lime) and magnesium are the sub­
stances which will be obtained ill' any quantities. This is 
supported by analysis of concretions and segregations 
fonned in the soils and on diabase rocks. These concretions, 
&c., consist of carbonates of calcium and magnesium 
deposited. from waters containing the bicarbonates of these 
elements. 

From the Trias-Jura strata underground water will 
obtain small amounts of halite (common salt) and epsomite 
(epsom salts). 

These have been shown to exist in the lower sandstone 
series,(SO) but there is no evidence of them in the felspath).c 
sandstones, although the Colebrook waters contain common 

\2') Underground Wa.ter-supply Paper No.1: .. The Underground 
Water Resouroes of the Midlands," p. 85. 

(SO) See above, p. 36. 
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salt which can only have been derived from the felspathic 
sandstones. Thus it is seen that the mineral salts likely 
to occur in the underground waters of the area are 
bicarbonates of calcium and magnesium, together with 
sodium chloride and magnesium sulphate. This is verified 
by the analyses of the waters given in Table 7, which prove 
that the most plentiful radicles in the waters are those of 
chloride, bicarbonate, sodium, calcium, and magnesium. 

The waters fr()m C()lebrook .h()uld be trypical ()f those 
in felspathic sandstones. The Oatlanrls waters are included 
as typical of wa.ter 'from normal sandstones. The Kempton 
waters are from wells sunk in alluvium and drift material, 
but the underlying rook formation is normal sandstone 

The analyses are given in ion'ic form-that is, stating the 
radicles present-instead of the fonn in which theoretical 
combinations of the radic1es to form salts are given. This 
method is a.dopted as it is simpler J more useful and prac~ 
tical, and is now coming into general use. In the waters 
"from Bagdad and Oatlands the amounts of the radic1es have 
beep. calculated from the salts reported in those waters. 
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VI. Well-.ater : Mr, Hvans, Blackdmith's l!ihop, Culcbrook. Anillyst, Mr. W. IJ. Reid, Goye 'llment Asuyer. 

VIr. WaleI' from Blgdad Rivulet It BlLgdad: Dry period at beginning "f 1920. ADaly!!t, Mr. Colbourn. 
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The quality of these waters in relation to the various 
purposes for which the water may be used will be discussed 
laOOr.{") 

(c) The Underground 'Water Hesourct's of the Area. 

(i) lntroduction. - It has been shown above(32) that the 
rock-types existing in , and the geological structure of, the 
area -e.re suitable for the existence of numerous small local 
basins containing underground water. All localities where 
underground supplies are obtainable have been tenned 
I< basins," though there is a diversity of structure and 
general conditions among these basins. Each of these basins 
is dealt with separately in the following pages, a general 
description of the location, extent, topography, and geology 
being given, and, the poesible uses of the water indicated. 
Further information in cOllnection with the utilisation of 
the water is given later.(33) 

Any small areas of sandstone not included in the basins, 
and which are fairly level and have a small creek or drain­
age channel through them, maryl be regarded as containing 
small supplies of underground water. 

Where sandstones are found occupying ·elevated and 
broken country, such areas are not included and described 
uuder the above. Water would be obtainable in these 
areas, but at much greater and variable depths than in less 
elevated and more level regions. The sole use of the water 
would be to obtain supplies for livestock. 

(ii) Th e Ringwood Basin.-This basin is locateCl along 
that portion of the Colebrook to Jericho Road to the west 
and north-west of Flat-top. It consists of a llarrow strip 
of country 5 miles long and half a mile wide. The south­
eastern portion is drained by the headwaters of Hollow 
Tree Bottom, and the north-weetern by an unnamed 
tributary of the Jordan River. The basin has an average 
elevation of 16.00 feet, while the hillS' to the east and west 
rise to heights up to 2400 feet above sea-level. 

This basin is composed mainly of Honnal sandstones, but 
felspathic sandstones also outcrop in a number of localities. 
The surface is cove-red with a good depth of soil and 
alluvium. The surrounding hills are mainly composed of 
diabase, except for a length of about 2 miles ou the west, 
where they are composed of norlllal sandstones. 

(31) See below. pp. 73·86. (32) See above. p. 53. 
(33) Ree below. pp . 73-86. 
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There are no wells in the area at present, and the water 
is not utilised. The quality of the water should be equally 
as good as the average underground water ill the district. 
The basin has a catchment area of 4 to 5 square miles, 
and the quantity of water entering the basin will not be 
large. There would be sufficient to irrigate only a small 
portion of the land in the basin. The water will fonn a 
valuable supply for the watering of stock in connection 
with the pastoral pursuits of the district 

(iii) The Spring H1l1 Bottom Basi11.-This basin is 
located around the valley of the Spring Hill Bottom Creek, 
to the south-west of Col~brookJ and has an extent of about 
5 square miles, with a catchment area of 9 square miles. 
It is drained by the Spring Hill Bottom Creek and its 
numerous small tributaries. The lowest part of the basin 
is at an elevation of 600 feet, while the surrounding hills 
ri2e to various heights, those to the west heing the highest 
and rising to elevations of 2400 feet above sea~level. 

This basin is composed of normal sandstones, with much 
smaller amounts of felspathic sandstoneS! and mudstones of 
the Trias~Jura system. Diabase occurs fonning the hills 
which limit the basin chiefly to the east and west. 

No attempts have been made to develop the underground 
water~supplies of thiS' basin. The quality should be similar 
to that of other underground waters of the district. The 
quantity should be suffioient to assist in a general way the 
agrioultural and orcharding pursuits of the area, and to 
enable irrigation of portion of the area devoted to these 
industries to be carried. on. Supplies for livestock could 
also be made available. 

(iv) Thr Coleb1'ook Basin.-This basin is located ill the 
v,icinity of the township of Colebrook, and covers an area 
of about 10 square miles, including parts of the valleys of 
the Wallaby Rivulet and Coal River. The lowest country 
in the basin is at an elevation of 600 feet above sea~level, 
and occurs along the valleys of the above streams. Between 
the two valleys the COUllt~j' rises to heights of 1200 feet, 
while the hil!!!! bordering the bClsin rise to elevations of 800 
to 1200 feet above sea-level. 

The main portion of this ba.sin is composed of normal 
sandstones of the lower sandstone series of the Trias~J ura 
system. Along and to the west of the Wallaby Rivulet 
felspathic sandstones occur as a result of faulting which 
bas lowered them against the normal sandstones to the east. 
"To the east of the Coal River. near Brandy Bottom, a 
3mall al'ea of Permo~Carboniferous strata outcrop. and are 
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exposed as the result of the Coal River following a fault 
for a short distance. Thick accumulations of alluvium and 
lIOil occur at Jlrandy Bottom and along the valley of the 
Wallaby Rivulet. Small intrusions of diabase occur 
within the basin, and also fonn the greater portion of the 
boundaries of the basin. 

The most important portion of this basin occurs along 
the Wallaby Rivulet. Numerous we]}s have been sunk in 
the felspathic sandstones of this vicinity, and water-supplies 
ha.ve been obtained. The shaft of the Ta.rna Coal 
Mine was sunk in these strata, and considerable quan­
titiea of water had to be baled during the working 
of this mine. Owing to the removal of the water 
from the mine the water-level in the wells in the 
'immediate vicinity has been lowered. during periods of 
working. The water in these wells has beeu used for general 
farm purposes, but very litt1e uee is now made of it. 
Analy8e8 of the water from two wells have been given 
above,(") and the quality, of the water is fully dis­
cussed(") in connection with the pUl'j'08eO to which it might 
be applied. It is poor for irrigatIon purpoeee, suitable 
for supplies for liveet<x:k, and medium to bad for drinking 
purposes. 

The water could be utilised for irrigation purpoees, but 
great care would be neoeooary in selecting the type of soil 
to be irrigated, and also in choosing only well-drained land, 
otherwise artificial drainage would be required. The quan­
tity would be sufficient to irrigate only a small portion of 
the available agricultural land in the Wallaby Rivulet 
valley. Suppliea for watering liveotock could be readily 
obtained . 

Another important portion of the basin , where supplitts 
could be readily obtained at shallow depths, i. the alluvial 
flats which form Brandy Bottom. Watering pointa for 
stock could be conveniently eotablished in theae !lata. The 
quality and quantity> of the water might alao be suitable 
for the irrigation of a portion of the agricu1tural land of 
theoe flata. 

Between the two portioos of the basin discussed above 
there OOCUl"9 an area. of elevated aaudstone country in which 
water-supplies would be obtainable. The greater portion 

. of this area is devoted to pastoral purpoees, and in this 
connection watering pointe for the stock could be estab· 
lished. The quality of the water ahould be suitable for 
irrigation purp0ee8, but the quantity would be sufficient 

(34 ) R-ee above, p. 58. (H) ~ below. pp. 13-86. 
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for irrigation of only & small portion of the land used for 
agricultural punruita. 

(v) The Coal River Bcu"'.-Thi. basin is located along 
the OOUrBe of the Coal River from about 5 miles above Cam· 
paoia down to its mouth, where it joins- Pitt Water. It 
coincides with the valley of the Coal River, and baa a 
length of 12 miles and an average width of I to 2 
miles. The elevation of the country near the mouth of the 
river is about 100 feet, while in the extreme north it ie 
400 feet above sea-level. The hill. on either side rise to 
heights varying from 600 to 1600 feet above sea-level. 

The geology of this basin is varied, and the formatious 
outcropping at the surface are numerous. Normal sand­
stones of the Trias-Jura system occupy a ooDsiderable por­
tion of this surface. FelBpathic sandstones outcrop to a 
slight extent in the extreme north and south of the valley . 
Diabase occurs along both sideo of the valley, and also to 
a limited extent in the floor of the valley . Tertiary sedi­
mente cover the Boor of the valley from Campania to Pitt 
Water. Tertiary basalt overlies theee sediments around 
and to the north of Campania, and is interbedded with 
them between Richmond and Campania. Alluvium occurs 
to a small extent along the ooune of the Coal River. 

All localities along this valley are not favourable for 
obtaining water-supplies. Water will not be obtained 
where the surfaoe is occupied hy diabase and thick Howe of 
basalt. It will be readily obtained in areas of sandstones, 
though in steeply rising sandstone country the depth to 
water may be ell:oees1.V6. In Tertiary sediments and the 
recent alluvium suppli ... should be easily obtained. Where 
the basalt flows are thin supplieo oould be obtained in the 
underlyti.ng strata, such as Triu-J ura sandstones and Ter­
tiary sediments. 

The quantity of ~ater obtainable from this basin will 
not be very large, especially in the northern portion . 
Between Campania and Richmond there should be larger 
quantities, but much will depend upon the thickness of 
the basalt as to whether it can be economically exploited 
for irrigation purposes. There will be found to be more 
than sufficient supplies in all parts of the basin for water­
ing sto....k and for general farm purpoees. 

(vi) Thr Jliddle Tea Tr({f -Dllck Hole Crt!ek Ba8in.­
This basin is situated to the west of the township or Rich­
mond. and includes the valley known &8 Middle Tea Tree 
and also that of the Duck Hole Creek. The extent of this 
basin is about 9 square miles. 
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The Duck Hole Creek drains the south-western portion 
of the basin, while the unnamed creek which floWl into the 
Coal River at Richmond drains the Middle Tea Tree and 
the north-eastern portion of the area. The country in the 
basin is at an average elevation of 100 reet! while the hills 
around rise to height.> of 600 to 1000 feet above sea-level. 

The geology of this buin is varied, as many fonnatioo8 
occupy the surface. Trias-Jura sandstones are the m08t 
plentiful and outcrop over or underlie the greater portion 
of the basin. Permo-Carboniferous mudstones outcrop to 
the west of the area. while Tertiary sediments occur to the 
south. Large portions of the area, especially to the north, 
have thick accumulations of BOil over them. Diabase hills 
form the Iimita of the basin in nearly eve~y direction. 

Several wet1s exist in this basin, chiefly to the north 
along the Middle Tea Tree. Surface water-supplies a~ 
very scarce in this locality J and the underground supplies 
have been developed for general farm purposes and for 
watering stock. These wells have been sunk in thick 
accumulations of diabase BOil and detritus from the hille, 
and the quality of the water is generaBy very poor. 
The water from some of the wells is said to be injurious 
to vegetation, while that from other wells has no 
harmful effect. The supplies are used for livestock and 
general farm purpoees. Several wells occur within a half 
to one mile to the 8Outh·west of Richmond. One well is 
provided with a windmill, tank. and trough, while another 
has a hand·pump and trough, and they provide excellent 
watering points for etock. 

No development of the underground supplies has taken 
place iu the main portion of the basin. The quality of 
the water should be such that the water could be utiliaed 
for irrigation purposes·, but it would be advisable to sample 
and test the water before use. The quantity should be 
sufficient to enable irrigation of a portion of the cultivated 
land to be carried out. Supplies for livestock oould be 
readily obtained, as they are in the portions of the basin 
mentioned above. 

(vii) Th~ Rekuna Basin.-This basin is located in the 
vicinity of Rekuna, 011 the Hobart to Launceston Railway, 
between Brighton and Campania. The extent of this basin 
is about 5 square miles, and it has a catchment area of 
8 square miles. 

The basin is drained by a main tributary of the Strath· 
allern Rivulet. The comparatively level and low-lying 
portions of the area have an average elevation of 500 feet, 
while the surrounding hills rise from height.. of 600 to 1400 
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feet above sea-leveL The basin consists of nonnal sand­
stones of the lower Trias-Jura series. Alluvium and thick 
accumulations of soil cover the surface along the courses 
of the streams. Diabase occurs chiefly to the south and 
west, and forn18 the boundaries of the basin in these direc­
tions. 

A few wells are in existence in this area, mainly in the 
south-western portion. Several occur well up on the flanks 
of the diabase hills to the north-west of the f(Lilway-lme. 
These have been sunk in the thlck accumulations of diabase 
soil and detritus derived. from the hills a.bove, and are used 
in conjunction with the orcharding carried out on these 
slopes. Another well has been sunk three-quarters of a 
mile to the south-east of the railway-line. It is in sand­
stone country, and the water-level is within 10 feet of the 
surface, the water being used apparently to water stock. 

No development has taken place in the main portion of 
the basin as regards its wat&r-supply. The quality should 
be the same as in other parts of the district, and the quan­
tity is sufficient to irrigate part of the cultivated land in 
the basin. Supplies could be made available for the water­
ing of stock. 

(viii) The Native Hut R'vulet BlU'm.-Three small 
underground water basins occur along the course of the 
Native Hut Rivulet between ita source and the locality 
where it flows into the valley of the Coal River near Cam­
pania. 

The first of these basins occurs at the he&dw~ters of this 
stream to the south of " B" Mount, and has an, extent 
of about 1 square mile. The level of the stream is 1000 
feet at its lowest point, while the hills rise to heighta of 
from 1400 to 2000 feet above sea-leveL This basin is oom­
posed of normal Trias-Jura sandstones, and is completel')" 
surrounded by hills of diabase. The supplies in this basin 
have not been developed. They could be applied to the 
watering of stock when surface supplies fail, and might 
also be used to a shght extent to assist the raising of root 
crops, chiefly potatoes, which takes place on the virgin 
sandy soil of this basin. 

(ix) The Native Corners Basin.-This basin occurs 
around the locality known as Native Corners, situated along 
the Native Hut Rivulet, 4 miles north-west of Campania, 
and has an extent of Ii square miles. . 

The country along the rivulet has an average level of 
about 700 feet, while the surrounding hills rise to heights 
of 1600 feet, above .. a-level. 
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The greater portion of the be.sin OODsists of normal sand­
stones, hut a narrow strip of felspathic sandstones is 
expoeed along the course of the stream. Diab ... hill. sur­
round the basin almoot completely, except on the north. 
The sandstone oountI'l}' extends to the north , but it is hilly 
and broken, and it is of little use even for grazing. Water­
supplies could be obtained in it if required, but it is not 
included in the preeent basin. 

No attempts have been made to develop the underground 
water up to the pr .... nt. The water should be of average 
quality', and could be used to irrigate a portion of the 
cultivated land of the basin which is devoted to the raising 
of cereal crops. Supplies could al80 be made available for 
the watering of stock. 

Another small basin occurs along the Native Hut Rivu­
let, 1 mile north-west of Campania. Its extent is about 
hal f a sq uare mile. 

The basin has an average altitude of 300 feet, while the 
surrounding hillB rise to heights of 600 feet. 

Normal 8&ndstonee fonn the 1I18in portion, while allu­
vium occurs along the course of the stream. Diabase occurs 
to the east, while high , broken sandstone occurs to the west 
and is not included in the basin. 

The land in the basin is almost wholly devoted to agri­
cultural purposes, but the water-supplies would be suffi­
cient to irrigate only a small portion of thie area. Sup­
plies could be developed for the watering of stock and 
general farm purp~. . 

(x) TIIf1 Brighton-Back Tea T,.ee Bruin.-This basin COID­

prises a portion of the country extending from the 
River Jordan, south of the township of Brighton, easterly 
towards the valley known as Back Tea Tree. It has an 
extent of about 5 &quare miles, and a somewhat larger 
catchment area.. 

The River Jordan flows through tlie basin at an eleva­
tion not exceeding 100 feet above sea-level. The average 
altitude of the land in the basin is 300 feet . The hill. 
within and to the north of the b .. in rise to heights of 600 
and 800 feet, while those to the west rise to 1400 feet above 
the sea. The greater portion of the drainage is to the west 
into the River Jordan and Herdsman's Cove, by means of 
smaH creeks, such as Cove Creek and Gage Brook. A small 
portion of the drainage is to the eBst into the Tea Tree 
Rivulet. 

Normal sandstones of the lower sandstone aeries of the 
Trias-Jura system outcrop over the main portion of the 



65 

basiq. On the higher sandstone country s;hales and mud­
stones occur, and indicate the former presence of the feI­
spathic sandstone series overlying the basin. Diabase 
occurs to a large extent and forms the hills surrounding 
the basin on nead y every side. 

No development of the underground water-supplies of 
this basin has taken place. The main industry in the dis­
trict is pastoral, sheep being raised for wool -growing pur­
poses. Agriculture is carried out to a much less extent, 
while orcharding is practised to a slight extent in the north­
eastern corner of the district. The surface of the basin has 
a good fall to the Jordan River, and the qualit)" of the 
underground water should be equal to the average quality 
of underground waters in other pa.rts of the area, and 
should be suitable for pastoral and agricultural purposes. 
The quantity of water should he sufficient for all pastora.l 
and general farmyard purposes, such as watering stock. 
&c. In addition, there should be water available to irrigate 
a small portion of the agricultural land. 

(xi) The Pontville-B1·oadmarsh JJasin.-This basin is 
located along the River Jordan between Broadmarsh and 
Pontville, and consists of a strip of country about 8 mileS 
long and averaging 1 to Ii miles wide. 

The River Jordan flows through the area, and receives 
numerous tributaries, mainly from the south. The average 
elevation of th~ C(>Ulltry along the river is 100 to 200 feet. 
The hills on the north rise to heights of 800 feet, while 
those to the south are the foothills of Mt Dromedary, and 
rise to greater elevations above the sea. 

The geology of this basin is va_ned. Sandstones of the 
Lower Trias-Jura series occupy most of the surface. 
Recent alluvial deposits occur along the course of the river 
at numerous localities. Tertiary basalt flows extend over 
the surface around and to the west of Pontville. Generally 
the alluvium and basalt are found overlying · Trias-Jura 
sandstones. Permo-Carboniferous strata. OCCur to a slight 
extent near Broadmarsh. Diabase hills "occur practically 
continuous}'? along the north and south sides of the bMiu, 
and form the boundaries in these directions. 

Water will be obtainable in the sandstones and the allu­
viulll in this basin. Also where basalt occurs overlying 
sandstones, wells- sunk through the basalt will obtain sup­
plies in the underlying sandstones. Su'ch wells will, how­
ever, only be practicable where the thickness of the basalt 
flow is not too great--as at the western extremity of its 
flow. 

• 
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A few wells have been sunk in this basin, but very little 
use h"" been made of the underground suppli... One well 
has been .unk on the Brighton Raoeoounoe through ba&&lt 
into the underlying 8&Ddstones, and & watering point estab­
lished for the horses from the .....wting supply. Another 
well exista in the Mnd8tones, 2 miles west of Pootville , the 
wa.ter being used for general farm purposes and also to 
wa.ter a smaH vegetable garden. Numerous windmill. are 
used to pump water, but the supplies are drawn from the 
river. Agriculture, pastoral, and orcharding are the indus­
tries carried on in this basin. The quality of the water 
should be .imilar to 'that in other parta of the district, 
and .uitable for the above purposes. The quantity is suffi­
cient to provide suppties to assist the above industriee in 
a general way J and also to enable irrigation of portion of 
the cultivated land to be carried out. Watering point.. 
for livestock could be established to a much greater extent 
than at preoent. 

(xii) Th e Baudad Valley BlUm.- Tbi. basin is located 
along the Bagdad Rivulet, and extends from the foot of 
Constitution Hill to the vicinity of Pontville Railway­
station. This strip of country has a length of about 5 
miles, and a width averaging from a half to 1 mile. 

The average elevation of the land along the rivulet is 
300 to 400 feet, while the bills to the east and west rise to 
height.. of from 600 to 1400 feet above _-level. 

The surface of this valley is occupied mainly by deposita 
of recent alluvium along the Bagdad Rivulet, and by 
accumulations of soil and hill detritus along the flanks. 
Trias·Jura sandBtones outcrop at leVeral localities on the 
flanks of the hills and toward. the bottom of the valley, 
and form the greater portion of the underlying rock forma· 
tions of the valley. A small area. of Penno·Carboniferous 
mudstonee outcrop towarde the south·western extremity . 
Diabase hills form the sides of the valley. 

Very few welJs are in existence in this basin, though 
windmills are employed pumping water from water·holeeand 
pot.holes near the rivulet. One well has been sunk on the 
southern slopes of a hill ~ miles north of Bagdad Station, 
and at an elevation of several hundred feet above the 
stream. It is situated in diabase detritus from the hill 
above, and water was struck at 70 feet. No use is made 
of the water. 

An analysis of water taken from the Bagdad Rivulet 
during the exceedingly dry spell in January and February 

, 
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of 1920 has been given above. (" ) The qu&lity of the 
underground water should he .lightly better than the sur· 
race water in dry periods, as it i.e not subject to the great 
evaporation and concentration that the latter is. 

The quality of the suriace water is diacusoed later.(") 
and is shown to be f&ir for irrigation purpoees and medium 
for drinking purpoaes. Auuming the underground water 
to be of similar quality. it would he poooible to use it for 
irrigation purpoeee ·in connection with the orebarding indus· 
try. for which the Bagdad V&lley is noted . The quantity 
of water would not be sufficient to irrigate all the available 
land. but only a portion of it. Even if used during only 
very dry period •• the reeult would he very beneficial to the 
orcharding industry. 

(xiii) The Green l' alley Btuin.- An area of 10 square 
miles of normal Trias-Jura sandstones occur to the north­
west of Bagdad . Th")'l form a fairly ",vel stretch of country 
at an average elevation of 1200 feet above sea-level, which 
is broken by numerouB Bm&ll creek. with gorge. like COUnM. 

Portion of the drainage is to the east into the Bagdad 
Rivulet system, and the remainder is directly into the River 
Jordan to the west. . 

Water-Bupplieo could be obteined at any locality within 
this diBtrict. On the eleva~ portions the soil is, 8 S a 
rule, very sandy and useless for agricultural purposes, 
and is very poor for grazing purposes, so that BUp­
plies are not likely .to he required . Everywhere along 
the streams, where they open out sufficiently and the 
soil is suitable, agriculture and the growing of amall fruite 
are carried out. Water·oupplies are readily obteinable at 
shallow depths in ouch localities. A few .hallow well. are 
in existence at preeent, and are uaed for watering stock, 
but a much greater development of the water-supplifIB for 
this purpose should he poosible. The quality of the water 
should be similar to that in other sandstone regions, and 
should be more or leM 8Uitable for irrigation purposes. 
Deposits of common salt and epsom salta occur in caves in 
the district , so that some of the sandltones must have a 
fairl), high content of these minerals , and it would be 
advisable to have the waters tested before use. 

(xiv) The Melton Mowbray-Kempton Btuin .-Thi. basin 
is situated around and to the north and east of the town­
shipe of Melton Mowbray and Kempton. It h80 an extent 
of about 20 square miles, and a catchment area of at leaBt 

(,u) Bee abo,.e, p . 51. (SI) See below , PI>. 12·86 . 
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30 square miles, exclusive of tha.t of the River Jordan out­
side the boundaries of the buin. 

The drainage of this basin is into the River Jordan, 
which flows through the western extremity. Of the 
numerous tributaries of the River Jordan, the Quoin 
Rivulet, with it.. largest tributary the Serpentine Valley, 
and the Green Ponds Rivulet are the moat important 
streams. The le88 elevated oountry in the basin occurs 
along the streams, 600 feet being the average elevation 
along the River Jordan. The basin is surrounded by hills, 
and forms alm06t a complete drainage system in iteelf. The 
hills on the west ri86 to height.. of 1000 feet, those on the 
south to 1400 feet, those on the north to 2000 feet and over, 
while thoee on the east in the vicinity of Quoin Mt. rise 
to 2800 feet above oea-level. The count")" within the baain 
is, as a rule, gently undulating, except where broken by 
higher diabase ridges, and rises more or 1e88 gradually to 
the north, east, and south. 

The main portion of the basin is compoeed of normal 
saudstones of the lower series of the Trias-Jura system. 
Felspathic sandstones and mudstones occur on the more 
elevated ground to the north and oouth of the baBin. 
Alluvium haa been fonned along the lower portione o( the 
Quoin and Green Ponds Rivulets, and portion of course of 
the River Jordan. The level country around Kempton haa 
a covering of detrital material derived from the surround­
ing hilla. Diabase occurs to a large extent and forms hills 
within, and al80 thOle surrounding the basin. 

Water Bhould be obtainable from the aHuvium and 
detrital material, and also from the Trias-Jura sandstones 
and felspathic sandstones. Wells are numerous in the town­
ship of Kempton, where they have heen sunk to obtain 
domestic supplies. These wells occur in alluvium and 
detrital material, and yield water of variable quality. The 
water obtained (rom the low-lying parta is regarded as being 
very bad in quality oompared with that in the more ele­
vated parte of the township, and this relationship is mp­
ported by the analyoes(") of the waters from th .... two 
localities. The water of better quality, such as that from 
the Kempton Hotel, is fair for irrigation purpoees, good 
for drinking purposes, good for livestock, and unsuitable 
for boi16r uee in ita natural state. It is very hard (or 
toilet and laundry uoe, but could he rendered fairly .oft 
by treatment. 

(U) See above, p. 57. 
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The water of worse quality is useless for practically all 
purposes. It is poor for irrigation , but could be used where . 
great care is exercised in the selection of the soil and the 
dra inage of the land to be irrigated . It might also be 
used for livestock where no other supplies are available. 

The quality of the water in other parts of the basin in 
the vicinity of Kempton and in the alluvimll and detrital 
material should be similar to those discussed above. The 
greater portion of the water-supplies of the basin win be 
obtained from Trias-Jura sandstones, and the water from 
these rocks should be generally of better average quality 
than those from the wells of Kempton. 

(xv) Tlu- .Val/orrlore ('rf'ek Bruin.-This basin forms 
portion of the valley of the Mangalore Creek and its 
numerous amaH tributaries, and is situated to the west of 
Pontvil1e and Mangalore. It has an extent of about 5 

. square miles, and a catchment of 8 square miles. 
The lowest land in the basin occurs at elevations of 200 

to 400 feet above the sea, while the hills to the north 
(Mangolore Tier) rise to 1400 feet, and those on the 
remaining sides to heights of 600 feet above sea-level. The 
Mangalore Creek drains the greater portioll of the basin , 
and joins the River Jordan 2 miles west of PontviHe. 

This basin is composed mainl;J' of Permo-Carboniferous 
mudstones, while the overlying grits and sandstones of the 
Lower Trias-Jura 9&riee are de.veloped to only a slight 
extent. Diabase occurs plentifully and forms the hills 
surrounding the basin on nearly every side. 

No wells have been sunk in this basin, and very little 
information can be given as to the underground water. The 
mudstones have a high porosity . and should contain con­
siderable quantities of water, although they may not yield 
the water very freely. The quality is an unknown factor, 
and analyses of samples of the water would be advisable 
before any utilisatioll is attempted. If the water proves of 
suitable quality, supplies could be developed for watering 
stock, and also possibly to irrigate a sma11 portion of the 
cultivated land in the basin. 

(xvi) SprillfJs.-Springs occur at various local ities 
throughout the area, and several of the most important 
will be briefly diocu!l8O<l. 

Two springs occur in th~ Tarlington district to the west 
of Colebrook, oue being I! and the other 2! miles distant 
from the latter township. The water from these springs 
ba8 been conducted by pipe-lines to Colebrook, where it 
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haa been treated and used in the railway·locomotive boilers . 
. The nearer spring was the first to be used. It gave 
the quantity of water required, but was very hard. The 
other spring (Stainer's Spring) yields a much softer water, 
but the quantib)1 was hardly sufficient, and a mixture of 
the two waters has to be used to give the required amount 
(about 15,000 gallons per day). 

A small but apparently permanent spring occurs on the 
track along the north-eastern flank of Black Hill, 3 miles 
west of Cole b,ook. 

Two small permanent springs occur in the vicinity of 
Richmond. One is situated half a mile to the north·west 
in ~he limestone depositBC") of that locality . The 80w is 
small, and is "Bed for watering stock . The other occurs 
three·quarters of a mile south of Richmond, 011 the flanks 
of Butcher's Hill. The water is collected in a tank and 
piped by gravitation to the Lowlands homeetel!d, several 
watering points for stock being provided en route . 

Springs are numerous along the hills to the west of 
Kempton. 

(d) Afethod 0/ Obtaining S"pp/irs. 

The underground water in the area. has to be made avail ­
able by mean. of suitable wells. When tapped, the water 
is not u.nder artesian conditions, and arrangements have 
to be made to bring the wa~r to the surface. 

(i) Selection 0/ Type 0/ TV elt.-This has been fully dis­
cussed in a previous report,("O) consideration being given 
to the factors on which the selection depends, aud the con ­
clusions arrived at are given below. The Conditions are 
suitable for dug wells and drilled wells, the drilling in the 
latter case being carried out by machines of the Victoria 
type, or a simplified form thereof. For shallow welle in 80ft 
materials like alluvium and hill-slip material, dug wells 
would be the type most likely to be used, being cheap and 
very easily sunk. For wells in sandstones and felspathic 
sandstones the decision between the above two types will 
vary with the depth, purpoee for which the well is intended, 
&c. For the deeper wells and those to be used for town­
ship or domestic supplies the drilled. wells will be found 
to be the cheaper and most secure type. The tendency of 
modern practice is towards the use. of drilled wells whenever 

(31) See above. p . 42. 

(10) Underground W.t.er-.upply Paper No.1: .. Tbe Underrl"Ound 
Water Resources of the Mldl.nd .... p . 98 . 
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possible, and of course compatible with economy, utility, 
&c. 

(ii) Type 0/ Pumping Plant.-Centrifugal and deep-well 
cylinder pumps are the common types used in connection 
with pumping from wells. 

Centrifugal pumps are most suitable for small discharge 
heads. They are very efficient, can be coupled direct to 
electric motor, and have no valves to get out of order. 
They have to be installed within 28 feet of the depth at 
which the water is to be pumped, and so are only suitable 
for dug wells or drilled wells in which the top portions are 
enlarged for their installation. 

Deep~well cylinder pumps can be worked with large dis­
charge heads. They can be used with any type of well, 
but are specially suited for drilled well. with depths to 
water-level greater than 28 foot. The pump can be installed 
near the water-level ang operated by power from the sur­
face. This type is always used in conjunction with wind­
mills. 

With dug wells, other methods, such as windlass, rope. 
and bucket, hand-pumps', &c., are often used to obtain 
small quantities of water. 

(iii) Type 0/ Power Plant.-This subject has been fully 
dealt with in a previous report,(41) and will not be repeated 
here; but the conclusions arrived at, together with any 
modifications due to special conditions in the present area, 
are given below. 

When only small quantities of water are required, wind­
mills are the cheapest and most convenient power plant to 
use. Tables showing the wind data for Hobart, and the 
work which can be perfonned by windmil1s, are given in 
the above report. For short periods 8 or 10 foot mills on 
20 to 30 foot towers are capable of delivering 500 to 1000 
gal10ns per hour, but for extended periods the average 
yield will be nearer 200 W 500 gallons per hour. When 
small but continuous quantities aTe required the windmills 
can be supplemented by small internal combustion engines 
which will be called upon in ,periods of little or no wind. 

For larger plants intenlal combustion engines, using 
benzine and kerosene, will be the most convenient ones to 
use. The southern portions of the area 'are in close 
proximity to the hydro-elilctric transmission-line from the 
Great Lake to Hobart, and may possibly at wme future 

(41) Underground Water-supply Paper No.1: ., The Underground 
Water Resources of the MidlandS," p. 102. 
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date be supplied with electric poweT. If this takes place, 
the)} electric -motors driven from this source are recom­
mended as probablT the cbeapest and most convenient 
power, especially ill conjullction with centrifugal pumps. 

(iv) Size and Deptlt oj lVelt. - These dimensions depend 
')n various conditions. including the quantity of water 
required and the yield of the wells. The well must have 
sufficient storage capacity, and the water must enter the 
wen at a sufficient rate to enable the required amount of 
water to be pumped from it over extended periods. The 
greater the size and depth of the well the greater is its 
capacjty, and also its area of wall surface through which 
water can enter the well as it is removed by pumping. 

The depth should exceed the maximum depth to the 
water-table liable to occur in very dry seasons, by amounts 
of 20 or 30 feet 01' lUore, depending 011 the size, yield, 
and quantity of water required. Rather than have a very 
deep well. the tendenCYI in modern practice is to increase 
the number of wells, as the cost of pumping becomes exces­
sive with deep wells for irrigation, &c. 

The standard sizes for drilled wells are 6-:inch, 8-inch, 
and IO-inch diameter, the particular size required beillg 
determined by the yield and quantity of water to be 
pumped. Dug wells in the Trias-Jura sandstones and fel­
spathic sandstones are made circular, being 4. to 5 feet in 
diameter. These malerials stand well, and the walls do 
not need liuing, except near the surface, aJld the circnlar 
shape is very convenieut. Fot;' dug \\'ells in other P1aterials, 
e.g., .alluvium and hill-slip material, both circular and 
rectangular shapes al'6 used, and stolle and timber linings 
respectively are necessary , 

(e) Ctilisutioll, ()i tlte Ul/dfl"groll'lId lI 'afer-sul1p1ies. 

The underground water-supplies of the are:a have been 
developed to only a very slight extent up ' to the present 
time. The greatest development has taken place. around 
Kempton and Colebrook, where numerOliS weUs have been 
sunk, and the resultant supplies utilised f(}t, general house­
bold and fat m purposes. With the installation of tanks 
and the collection of rain-water, the use of the undergroulld 
supplies for household purposes has been discontinued I 
exoept, for rough cleansing purposes, &c. The wells which 
have been sunk all Fanus and sheep-stations yield supplies 
which are used for the watering of stock and also for 
general farm purposes if suitably located, 
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That a much greater use of the supplies is possible will 
be seen ill the following discussion, ill which the use of 
the water for irrigation, domestic purpoeea, livestock, and 
ooiler water is dealt with. 

It is of interest to note. the extent to which underground 
water is utilised for irrigation purposes in other countries. 
Brown(.a2) statee: _" It has been estimated that of the 
44,000,000 acres under irrigation in British India in 1903, 
13,000,000 acres were irrigated from wells. of which there 
were probably 2,500,000. In Egypt well-irrigation has 
lees importance, and will have less and less as the canal 
system becomes more perfect. There are some 30,000 wells 
still used for irrigation in Lower and Upper Egypt. In 
California there are ahout 150,000 acres served by wells." 

It may also be noted(lS) that the first irrigation scheme 
to be undertaken in Queensland js in coJlnection with 
undergroWld water. This is the Tnkerman irrigation 
scheme, where the present area included in the operations 
of the scheme is 22,000 acres, though it may probably be 
extendec;J to 50,000 acres. 

(i) Irrigation. 

(a) lntrodlldioll.-Agriculture find orcharding are car~ 
ried out to a considerable extent at \'arious localities within 
the area with a very fair amount of !JUcces8. It has been 
seen in discussing the meteorology(U) that the rainfall 
throughout the area varies from 19 to 24 inches per annum. 
In districts with an annual rainfall of this amount agri­
culture can generally be practised with a fair degree of 
sUooee& without irrigation. The conditions are, however, 
approaching those under which dry-Iarm;ng methods 01 
cultivation ha.ve to be resorted. to. The 8Uooe88 or otherwise 
of theoe methods is dependent upon the total rainfall and 
its distribution throughout the year. 'This distribution is 
clearly shown in the graphs ill Plate IV.(") The sowing 
period is from March to June, but as early a BOwing as 
poesible is effected ; while the main growing period is 
between August and November. A reference to the graphs 
show. that the rainfall during the latter period i. a. fol -

(4)) Sir Hanbury Brown, X.C.M.G. : "Jrri&'ation-Ite Princlplell and 
Praotiee," p. 43 . 

(43) Bulletin No. 1, W&t.er~lIuPPb' Department. Queenlland: ., Im­
pUon Activitiell," 1919-10. B. Eklund. A..S.lI.B., V.J.B. 

(II) Pa,e 25. "'c. 
(-15) Page 25, .te. 
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lows: -August is a dry month, September about the aver­
age, October a wet month, and November about the aver­
age rainfall. Under these circumstances there is no doubt 
that the addition of water to the crops by irrigation during 
the months of August, September, November, and pos­
sibly October, would greatly! assist the growing of those 
crops and yield much greater returns to the grower. 

In orchards the growing period is from September until 
about the end of February, and, in addition to the above 
period from August to November, the distribution of the 
rainfall in the months of December, January, and Feb­
ru·ary has to be oonsidered. December is a. wet month, 
while January is ~bout the average, and February 'is the 
driest rrtonth of the year. The addition of water during 
possibly September and November, but certainly during 
the dry period of January and February, would undoubt­
edly benefit the growing of the fruit. 

The above remarks in connection with orcha.rding appl'ies 
with equal if not greater force to the growth of small 
fruits. 

It is thus seen that the agricultural and orcharding pur­
suits or the area would benefit greatlY' if supplies of water 
were available for irrigation purposes. These supplies are 
obtainable by congervation of surface waters and the 
utilisation of the underground water resources. 

(b) Condi tions Determining the Use of Underground 
Water for lrrigation.-These have 'been fully discussed in 
a prevIOus report("'j on the Midlands. The factors in the 
present area, such as depth to the water-table, quantity of 
water, nature of the soils, topography, and drainage, are 
similar to those existing in the Midlands, and will not be 
further discussed. It may he stated, however, that these 
.conditions are generally favourable to the utilisation of the 
underground water- for irrigation purposes. The quantity 
of water available is sufficient to irrigate only a portion of 
the area, but much wnl depend upon the amount of water 
which has to he applied to the land. A oombination of 
dry-fanning and irrigation could, no doubt, be evolved, irri­
gation being carried out in dry periods only. With such a 
method a greater portion of the agricultural land would 
be benefited by the utilisation of the underground water­
'mpplies. 

(41) Underground Water-supply Paper No. 1 : "The Underlrround 
"Water Resourcea of the MidlandS." p. 109. 

• 
\ 



I 

I 
I 
Ir 

• 

76 

The quality of the water has also heen discussed in the 
above report, but will be further dealt with below. 

(c) Quality.-It has been pointed out above(") that the 
underground water contains mineral substanoe& in solution, 
and the analyses prove these to be chiefly sodium, calcium • 
magnesium, chloride, bicarbonate, carbonate, and sulphate. 
Small amounts of these substanoee are neceeeary to the 
growth and development of vegetation, but eXoees1ve 
amounts are injurious to plant-life. When water contain­
ing substances such as the above is used for irrigation, 
evaporation will result in deposition of salts in the soil, 
while continued evaporation may lead to such a concentra­
tion of these salts that the soil will be rendered useless for 
growth of vegetation. The salts most injurious to vegeta­
tion are thoee of sodium and potassium , known as the 
alkalies, and reported together a9 sodium in the analyses, 
The various salts of the alka.lies are not eq ually harmful, 
and the relative harmfulness has been found by investi­
gation(U) to be as follows:-Sodium as carbonate, ]0 ; 
sodiulll as sodium chloride, 5 ; sodium as sodium sulphate, 
I. 

Magnesium salts are injurious to a much less extent; 
white alkali-a mixture of chlorides and sulphates of 
sodium and magnesium. Calcium salts are not injurious 
to vegetation owing to their low solubility in water, on 
account. of which they do not enter into concentrated soil 
8Olutiolls. 

[n order to facilitate the comparison of waters to be used 
for irrigation, Stablere9) has deduoed formula:! for deter­
mining the "alkali coefficient" from the results of a 
chemical analysis. This coefficient is " a purely arbitrary 
quantit), and may be defined as the depth in inches of water 
which, on evaporation, would yield sufficient alkali to 
render a 4-foot depth of soil injurious to the most 8ensitive 
crops. Whether injury would actually result from the 
application of such a water to any particular piece of land, 
howev~r, depends upon methods of irrigating, the crops 
grown, the character of the soil, drainage conditions, and 
it should be clearly understood that the alkali coefficient in 
no way takes account of such conditions. 11 

(17) Pare 55. 
("S) United Sta.tes GeoloCleal Survey Water-supply Paper No. 214. 

p. 118. 
( .. ) H. Sta.bler : United States OolORieal Survey Water-supply 

Paper No. 274', p. 118 
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Th_ formu"" are-
(a) When Na - 0·65 Cl i. zero or negative­

Alkali coefficient, k = 2040 

Cl 
(b) When No. - 0·65 Cl is positive but not greater 

than 0·48 SO,-
Alko.li coefficient, k = 6620 

No. + 2·6 Cl 
(c) When Na - 0·65 Cl - 0·48 SO, is pooitive-

Alkali coefficient k = 662 

Na 0·32 Cl - 0·43 SO, 
In the above formulae Na, el, and SO" represent 

respective I.)'! the quantities, in parts per million, of sodium , 
chloride, and sulphate, as determined by analysis. 

A cl&.88ification based upon the alkali ooefficient has been 
drawn up by Stabler, who stateS: _ (M) I< The following 
aproximate classification, which is based on ordinary irri­
gation practice in the United States, indicates in a very 
general way the customary limitations in the use of waters 
having various alkali coefficients: -

TABLE No.8 . 
Classification of Irrigation Waters. 

Alkali 
Coefficient 

ClaSA. 

,More than 18 ... Good 

18 to 6... . .. Fair 

5'9 to 1'2 ... Poor 

Less tha.n 1'2 Btl.d 

RemHrks. 

Have hee.n Ufioed f!uccpssfully for many 
years without sppcilll ('tUt' to prevent 
alb.Ji IlccumultltillD 

SpeciHl care 10 prevput gntdutll alkali 
accumillation hllS gellt'ru.lly been found 
nt'Cf'S~r\', except on loose suil with 
free dl'8.i nage 

Care in 8election of soils hRs bepn fo .. nd 
to be impf'ru.t.ivp, Hnd artitidttl drllinage 

htls Ir~quently bet'D found nece8~a.ry 

Pra.cticlI.ily va.luete!'! for irrigtt.tion 

(50) H. Stabler: United States GeolOi'ieal Water-'lUpply Paper No. 
274, p. 179. 
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Applying the above formulre and classification to the 
analyses of the waters in Table No . 7(111), the following 
results are obtained: -

TABLE No.9. -,-
Sample. Fo,mu '. I Alkali Class. 

APpllc_able~_ Coefficient. 

-I 
I. I (a.) 7'2 Fair 

II. (/oj 12'6 Ftt.ir 
III. (a) 10'8 Fair 
IV. (0) 1 'S Poor 
V. (a) 5'0 

_1-
Poor 

VI. (n) 1'9 Poor 
VII . (a) 6'0 Fair 

--.-

It is thus seen that some of the waters so far tested are' 
of fair quality for irrigation purposes, while others are poor 
for these purposes. Such waters can, however, be used for 
irrigation providing that 'care is taken in the selection of 
the soil and in the drainage of the land. Soils with loose 
texture are thOije best adapted to the use of such waters. 
The drainage of the land should be as free as possible, and 
if this does not exist naturally , then the drainage should 
be improved by artificials means. 

It must be borne in mind that the qualityl of the water 
which will be obtained from bores in constant use will be 
superior to any so far available for testing. 

(d) Type of lrrigati'{jn System, Plant . "'c.-The condi­
tions for determining the selection of a system, plant, &c., 
for utilising underground water for irrigation are practically 
the same in the present area as they were in Midlands. The 
type of system, plant, &0., required is fully dealt with in 
the previous report on that area.e 2

) in connection with the 
following particulars:-

Type of Irrigation System . 
Type of Well. 
Type of Pump and Power Plant. 
Storage and Distribution. 
Examples of Pumps and Plants Required. , 

The above applies to the present area, with the oue excep­
tion of the possible use of electricity for power purposes 

(52) Underi'round Water'Bupply Paper No. 1: "The Underground 
Wa.ter Resources of the Midla.nd .. " p. 113. 
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owing to the p&B&age of theHydro--Electric tranamiaion·Jine 
through the southern portion of the area . If this power 
were made available it would be convenient, efficient, and 
cheap, and could he used a. already indicated.(") 

(e) EctmOmic Oo....aeratiom.-Providing the quality of 
the water is suitable and the quantity Bufficient, the question 
of the use of underground water for irrigation becomee one 
of finance. Irrigation with underground water is expensive, 
and to be profitable the extra income produced 8S a result 
of irrigation must exceed the annual cost of the irrigation. 

Tl).e annual cost consists of the following items :­
Interest on Capital Expenditure.- This expenditure will 

include the cost of the wells, pumps, engines, grading the 
Jand, and all the storage and distribution arrangemenu. 

Depreciation and Repain.- The pumping plants 
generally remain idle outside the irrigation periods, and 
the amount that ehould be allowed for depreciation is diffi­
~ult of detennination. The plants should he well protected 
and cared for during such periods, otherwi86 the deprecia­
tion may be greater than In periods of working. Up to 
12~ ~r cent. is the figure recommended by American 
experience. 

Rnnning Costs.- The ... coots will include the cost of 
power, lubrication, and labour in operating the pumping 
plant and distriJ,ntiu/1 the water. 

Taxes.- AII these Items should he very carefully cou­
sidered before any large expenditure is undertaken, other­
wise financial failure may result. 

As regards the increased yield from crops as a result of 
irrigation, such a subject is better dealt with by! agricul­
turists. However, as the result of irrigation in America it 
is known that with efficient management irrigation can be 
made a profitable entel'{>rise. 

(i i) Domf8 tic U se.-Tbe utilit)~ of underground water 
for domestic use depends upon the nature and amount of 
the dissolved mineral subetanoe&. The amount of mineral 
substances which may be preeent without impairing the 
quality of the water depends entirely on the specific sub­
stances present. 

(a) Drinking and Culinary Use.-It i. impossible to 
give even an approximate c1a88iification of waters for these 
purposes. A cl&88ification baaed on total solids is unsatis­
factory. as so much depends upon the substances present. 
Alkali carbonates are the most objectionable substances, 

(l:!) Page 71. 
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while alkali chlorides (mainly common salt) and sulphates 
(Glauber salt) are also objectionable. The following table, 
based on experience in America, indicates the quality of 
water as affected by the above substances (expressed in 
parts per million) :-

g 
.0 -
"' g 

:'- : ... 
. 0 .;> 

al E • S • 
2'? $., : "'" - : 

: ~.£~.g:!i 
O:::::"'=1! 

.,,~.- ."._." 

"'0 ... -=- ... =~,.,o<J'Jq) 
00 ~ e~.!l cf):.:::gsl; 
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~<;,) (/) 
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Salts of calcium and, magnesium afe less objectionable 
and have no harmful ' effects when present in moderate 
amounts. Magnesium sulphate, however, becomes objec­
tionable when present in considerable quantities. 
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Reference to the allalyses(''i4) shows that the objection­
able features in some of the waters of the area are the 
amount of total solids and the chlorine content. The fol· 
10wing tabJe jndicates in a general way the quality of these 
waters:-

foIsmple.. Quality. 

I. 
LI. 

Ill. 
IV. 

V. 
VI. 

VII. 

Good 
Gooo 
Good 
Very bad 
B,d 
Medium 
:Medium 

TAB).E No. 11. 

Total ::zolids Slid f'!hlorine content low 
Tot",l solids ami chloriue content low 
Total solids moderate. Chloriue conteut low 
Total solids and chlorinf! contf'nt excessive 
'fatal solids and chlorine content hiJlh 
Total solids and chlorine content moderate 
TOh:Li solids and chlorine content moderate 

(1)) Laundry and Toilet Use.- Waters used for these 
purposes should be II soft," i.e., capable of readily forming 
a lather with soap, and not " hard ," i.e., consuming much 
soap before it will form a lather. Salts of calcium and 
magnesium are mainlYI respon~ible for the prpduction of 
hardness in waters, beoa.Uge they decompose soap and form 
curdy, insoluble compounds, and so prevent the soap fonn­
ing a lather with the water until all of these elements have 
been precipitated. The· bicarbonates and carbonates of 
theee elements cause" temporary" hardness, which can 
00 destroyed by boiling. Hardness that canllot be removed 
by boiling is tenned (j pennanent," and is due to the sul­
phates and chlorides of the above elements. 

The addition of slaked lime in sufficient quantity will 
convert the bicarbonates into carbonates. and cause the pre­
cipitation of equivalent amounts of calcium and magnesium 
as carbonates. Further addition of soda-ash (carbonate of 
soda) will remove any excess of calcium and magnesium, 
precipitating them as carbonates. The addition of these 
substanoe9 will thus have the effect of greatly reducing the 
hardness of the water, and consequently decreasing the con­
sumption of soap used in connection with such waters. 

Sodium and potasgium salts do not decompose soap, and 
need to be present in much greater quantities than those 
usually found in underground waters before they prevent 
the soap readily fonning a lather. In connection with the 
amount of haroness as produced b)" calcium, magnesium, 
bicarbonate, carbonate, and sulphate, which renders water 

(54,) Pa.ge 57. 

.. 
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unsuitable for laundry purposes, the available infonnation 
is very small. Waters are termed" bard," " soft," &c., 
in relation to other waters in the same district, and would 
probably be classified differently in other districu,. 
WaringC'~) states that Ie 200 parts per million of calcium 
and magrresiulII render a water noticeably hard." Parker 
states that("6) " in Kansas the waters that are generally 
called hard contain over 300 parts of bicarbonate radicJe, 
or over 40 parts of sulphate radicle, in equilibrium with 
calcium and magne&ium." Dole states that(.51) If in New 
England, water, to be considered soft, must have much less 
than 100 parts per million of total hardness. and water con­
taining 30 or 40 parts of sulphate would not be used. JJ 

Dole also quotes Whipple as stating(") « that one pound 
of ordinary soap will soften only about 24 gallons of water 
having a total hardness of 200 parte per million." Thus it 
is seen that a water with ~ total hardness of 200 parts per 
million requires much soap to soften it before. a lather can 
be formed. This would be a costly operation, and it would 
be much more economical to soften such a water with lime 
or soda-ash, or both, before use. 

The analys~e9) show that the waters from Kempton and 
Colebrook contain considerable quantities of calcium, mag­
nesiwn, and bicarbonate radicles, and smaller quantities 
of sulphate. These waters will all be very hard, but to a 
varying degree. In the foHowing table the hardness of the 
better quality waters is given, and was obtained by calcu­
lation from the amounts of calcium and magnesium as 
given in the analyses:-

TABLE No. ]2. 
Table of Hardness. 

(Expressed as parts per million of calcium carbonate). 

Sample. Calcium (Ca). Muglle~iulll (M g). Hanlness. 
-----

I. 14'31 17'52 107 
II. 53·22 20'64 217 

III. 86'33 60'00 465 
VI. 130·77 78'5~ 662 

(55) United States Geololrical Survey Wa.ter-supply Papel" No. 338, 
p. 21. 

(56) United Sta.tes Geolo&!'ical Survey Water-supply PaDer No. 273, 
I>. 15. 

(57) United States Geologica.l Survey Wa.ter-supply Paver No. 254, 
p. 234. 

(58) United StatM Geological t;urvey Water-supply Paper No. 254, 
p. 237. 

(59) Pa9:e 57. 
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Thus it is seen that the waters already tested are all 
hard, and that to be economically used for laundry and 
toilet use they would need to be softened by preliminary 
treatment with lime and, soda-ash. It is of course pOISible 
that the water to be obtained regularly from deep bores 
will not be as hard as that at present available for testing . 

(iii) Supplies for Livestock.-Animals oan drink waters 
containing more dissolved substances than can human 
beings, but the nature of the dissolved. substances is the 
main consideration in determining the use of waters for the 
above purposes. 

Of the substances present in the underground waters of 
the area, common salt is the most objectionable. Waters 
containing up to 1000 parts per million are considered 
satisfacto~J, but those containing over 1000 parts should 
only be given to stock when no other supplies are available. 
The great majority of the underground waters of the area 
would be suitable for supplies for stock. The well-water 
from the well of Mr. J. Stuart, Colebrook , containing 1094 
parts per million of chloride, is given to, and drunk by, 
sheep. The water in the lower parte of Kempton contains 
1544 parts of chlorine, and should not be used jf other 
supplies are availa.ble. 

A ve~yl much greater use could be made of the under­
ground water supplies for the.-above purpose than is car­
ried out at the present time. Dug wells could be sunk 
where watering points are required and underground sup­
plies exist. The erection of a sma1l windmill with storage 
tank and trough would result in an efficient watering point 
at which supplies would be always a vailable for the stock . 

(iv) Boiler U se.-Probably the only utilisation of the 
underground water-supplies for this purpose would be in 
connection with the railway locomotives which traverse the 
area. 

Watering points have been established within the area 
at Brighwn, Colebrook, and Rhyndaston . The supplies at 
Brighton are obtained from the River J ord·an, while those 
at Colebrook are obtained from two springs(60) situated 
several miles from the township. Water-softening plants 
are established at these two places, and the water is treated 
before being used. The watering point at Rhyndaston 
obtains its. supply from a spring, but is only used when 

( 60 ) Page 69. 

• 



necessary. The use of underground water for boiler pur­
POBeS is determined by the nature and amount of mineral 
substances contained by the water, and how they behave 
in regard to eca.le fonnation, corrosion, and foaming. 
Stabler(") has deduced formul., and ooefficien!s to exp ..... 
the properties of waters in relation to these factors, and has 
introduced classifications in accordance with these coeffi­
cients. These fonnula'!, &c., are used in the following dis­
cussion upon some of the underground waters ,of the area. 
Where symhols such as AI, Fe, Oa, Mg, Na , K, 00" ROO" 
e l, SO .. , H are used, theYI represent respectively the follow­
ing radicles (expressed in parts per million) :-Aluminium, 
iron, calcium, magnesium , sodtum, potassium, carbonate, 
bicarbonate, chloride, sulphate, and hydrogen ; while Sm 
and em represent lmspended and colloidal matter 
respecti vel y. 

(a) Foaming and Priming,-Foaming is caused by 
masses of bubbles on thesurfaoe of J and also above, the water 
in a boiler. The chief cause of foaming is a large concentra­
tion of dissolved substances in the boiler water. These sub­
stances increase the surface tension of the water, and thus 
makes it more difficult for 'the steam bubbles to break on 
reaching the surface of the water. Suspended matter also 
causes foaming, but not to such &11 extent as the dissolved 
substances. As practically all the salts of other elemenu 
are precipitated under the conditions existing in boilers, 
it is us'ual to consider foaming to be due to the salts of 
potassium and sodium, and the foam ing tendency to be 
directly proportionate to the concentration of these salta. 

The " foaming coefficient" (f) = 2'7 Na + 2 K. 
An approximate classification is 8S follows:­

Non-foaming ; f not greater than 60. 
Semi-foaming; f between 60 and 200. 
Foaming ; (. greater than 200. 

A non-foaming water is defined as one that· can be used 
in a locomotive boiler throughout one week's work without 
foaming; a semi-foaming as one that cannot be used for 
a week wi~out foaming, but does not need a complete 
water change more often than every two days; and a foa.m­
ing water as one that 'cannot be used as long as two days 
in a locomotive boiler without blowing off or changing 
water to prevei)t Tog.mi ng. 

( 6i) United State8 Geological Survey Water·8upply P aper No. 274. 
p. 171. 

, 
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Applying the above fonnula to some of t.he waters whose 
analyses have been given, the following results are 
obtained :-

Sample. 
(Bor,lulH and l'ot888inm ) f. -I CI''''ft"Ho". in t.erms of Sodium. 

----

III. 9~·30 251·0 I Fo.m;n~ 
VI. SO·51 217·3 FOlt.min~ 

• 
Priming consists of water being carried from the boiler 

to the engine along with the steam. It is largely a matter 
of the de8ign and working of boilers . Foaming will, how­
ever, greatly increase the tendency for priming to take 
place, owing to the difficulty with which the steam sepa­
rates from the water during excessive foaming. 

(b) CorrosioJl.-Corrosion or <I pitting" of the internal 
surface of a boiler is due to the action of acids on the iron 
of the boiler. The acids are mainly derived by chemical 
actions during the steam·raising process in the boiler, basic 
radicles being deposited as scale and leaving an excess of 
acid radicles in solution. If these acids are in excess of the 
amount necessary to decompose the carbonates and 
bicarbonates in solution or in the scale, they attack the iron 
of the boiler. The action of acids upon iron will liberate 
hydrogen, and the' amount of hydrogen formed may be 
taken as a measure of the corrosion which occurs. On this 
assumption Stabler has obtained the following formula: -

Coefficient of corrosion (c)-

= R + ·1116 Al + ·0361 Fe + ·0828 Mg -
·0336 CO, - ·0165 RCO, . 

. A classification based upon this coefficient 'is as follows:­

Corrosive: If c be positive the water will certainly 
corrode the boiler. 

Non-corrosive: If c + 0'0503 Ca be negative, no 
corrosion will occur on account of ·the mineral 
constituents of the water. 

Semi-corrosive: If c be negative,' but c + '0503 Ca 
be positive, oorr06ion mayor may not occur, the 
probability of corrosive action varying directly 
with the value of the expreooion (c + ·0503 Ca). 

< 
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Applying this formula and classification to the better 
quality waters 80 far available from Kempton and Cole­
brook, the following results are obtained:-

Sample. c. c + '0503 Ca. Classification. 

III. - 3'818 + 1'024 I Semi-corro,ive 
VI. -8'2'4 + 3'58·, Semi..eorrosive 

(c) Scale Formation.-Scale and sludge are formed in 
boilers, due to the waters used containing suspended and 
dissolved substanoes. The heating of the water to a high 
temperature causes many of these substances to be pre­
cipitated and so form a scale. The suspended matter 
becomes deposited, while the dissolved substances may be 
precipitated as a result of decreased solubility, concentra­
tion above saturation point, and chemical actions. 

The iron, aluminium, and magnesium are precipitated as 
hydroxides, and appear in the scale 8S oxid~, but mag­
nesium also occurs partlJl as the carbonate. Calcium is 
precipitated both as carbona.te and sulphate. Bicarbonates 
are decomposed· and the normal carbonates formed and pre­
cipitated. Calcium sulphate is precipitated owing to its 
decreased solubility with increased temperature and pres­
sure. 

Scale is produced as a result of these actions, and the 
amount may be determined from the following formula 
based on these actions:-

Scale (Be) in Ibs. per 1000 gallons of water-

= '00833 Sm + '00833 Cm + '0107 Fe + '0157 
Al + 'Ol38 Mg + '0246 Ca. 

The classification using this index is 8S follows:­
Very little scale Sc. not more than 1. 
Little scale... ... ... ... Sc. bstween I and 2. 
Much scale... ... ... Sc. between 2 and 4. 
Very much 80816...... Sc. more than 4. 
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Applying these to the better quality water at present 
available from Kempton and Colebrook, the following 
results are obtained:-

Scale. 

bample. Cl188iflcation. 

Ill. 
VI. 

Pal'ts pel' million Lbs.JlOOO gallons. 

405'45 
584'63 

3'37 
4'87 

Givf'S much scnle 
Gives very much scale 

It is seen, therefore, that the waters discussed above as 
available for testing at present are foaming. semi-corrosive, 
and give much scale, and are of little use for boiler pur­
poses. The waters could be improved in quality as regards 
scale formation by a water-softel).ing process illvolving the 
addition of lime and soda-ash. The addition of the soda­
ash would, however, add to the soluble material left in the 
water, and increase the tendency for foaming. It must 
be remembered, however, that the water which is to be 
obtained by boring and constant pumping .will probably 
be of better quality than anY' of the above results show. 

(2)-80IL8. 

(a) Introdnction. 

The geological map (Plate 11.) does not show the soils 
which occupy the surface, but deals with the underlying 
rock fonnatiolls. This map cau, however, be used as a soil 
map with a fair degree of accuracy, the soils derived from 
the various rocks being read in place of the rocks them­
selves. 

There is, however , a much greater variation in the soils 
which could only be shown on a soil map prepared as a 
result of a detailed soil survey. 

The soils typical of the various rocks and formations 
from which they have been derived have been' fully 
described in the report on the lI1idlands. (") The descrip­
tions will not be repeated, but the soils will be dealt with 
generally and the purposes to which they are applied will 
be indicated. 

(lIZ) Underground Water-supply Paper No.1: "The Undereround 
Wll.ter Resources of the Midlands," p. 121. 
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(b) Diaba8e Soil. 

This is a dark·red, heavy soil with a close, clayey. sub· 
soil. In general only a small thickness occurs on elevated 
diabase country, and such regions are devoted 801ely to 
pastoral pUrp08e8, fonning the best pastoral land in the 
area. Where the soil is sufficiently thick, 8S at the foot 
of diabase hills, it (onna a very good soil, and has an 
extensive use. Orcharding is carried out on this soil at 
Colebrook and Bagdad, with very good reoull.6 at the latter 
locality. Agriculture is carried out on this soil at numerous 
localitiee throughout the area, wherever the thickness is 
suitable 

(c) Ba.alt Soil. 

Basalt forms a black soil of excellent quality where a 
sufficient depth of it OOCUI'B. Vualt occurs around Cam ­
pania and Brighton, but in general has yielded only a very 
thin lay .. r of 80il uoeless for agricultural pUrp08". A good 
thickness of soil exists on the Campania Estate, and fOrDls 
probably the beat agricultural land in the area. A mix­
ture of basalt and Tertiary gravel 80il i. used between Cam­
pania and Richmond, but with aomewhat poorer results. 

(<£) Silicious Mud.tcm, Soil. 

The soil derived from the Pemlo-Carboniferous strata 
(mainly silicious mudstones) is very light-coloured, and is 
generally of very poor quality. On the Bank. of Mt. 
Dromedary it is used to a fair extent for orcharding, and 
to a 81Daller extent for agricultural purposes. This soil is 
also used to a slight extent for agriculture in the valley of 
the Mangalore Creek , but there is usually a mixture of 
other soils, such u alluvial, with it where it is used. Out· 
side of these localities the soil is poor even for grazing 
purpoees. 

(e) Sand.tone Soil. 

The soil derived from the Trias-Jura sandstones is a 
light-coloured, loose, sandy soil, and is extensively used 
for various purpoeee throughout the area. Around Spring 
Hill Bottom this soil is used for orcharding, potato-grow­
ing, and also for agriculture. The &ame appliee to a few 
other localities, but the main use of this soil is for agri­
cultural pUrp0ee8. All aandstone a"". do not produce good 
soils, and the eoil on elevated, broken country is often very 
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sandy and poor. Bracken and beath abound on such land,. 
which is poor even for grazing purposes. 

(f) Felspathie Sandstone Soil. 

This soil is of a dark loamy nature and of very good 
quality. It is developed to only a small extent in the 
area, mainly along and to the south of the Wallaby Rivu­
let, but also around Constitution Hill and to the north­
east of Melton Mowbray. It is most suitable, and :is used 
for agricultural purposes. Along the Wallaby Rivulet it 
is more or less mixed with alluvial and diabase soil , and is. 
used. for orcharding. 

(.q) A lluvial Soil . 

This soil occurs on the aJ1uvjal flats which have been 
formed along many of the streams within the area.. It is 
a heavy' black soil, and when well drained produces land 
of very fair quality. Alollg the Wallaby Rivulet and th, 
Bagdad Rivulet, especially the latter, this soil is: used for 
oreharding purposes with very good results. Its main use 
is, however, for agricultural purposes, although it is often 
wel1-grassed and used for pastoral purposes. 

(3)- RoAn-MAKING MATERIALS. 

Splendid oportunities to observe alld com pare the values 
of the various rock-types and formations occurring in the 
area for road-making purposes existed during the present 
investigation. The rock-types and formations are the same 
as those existing in the Midlands area to the immediate 
north, and which have been discussed as regards their Toad­
making properties in the report on that area.(63) The same 
gel.1eral remarks apply to the present area, and will not be 
repeated here. A short description of the local conditions 
need only be given. 

Diabase is easily the most valuable and widely used of 
the various rock-types. This is due to the excellent physical 
properties which it possesses for the I,lbove purposes, and 
also to its widespread djstribution throughout the area. 
Practically) the whole of the main-road from Hobart to 
Launceston and other first-class roads within the area are 
metalled with diabase. 

(63) Underground Wa.ter·supply Paper No.1: "The Underground 
Water Resources of the Midland .... 1>. 126. 

• 

• 
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Basalt possesses characteristics almost as good as those of 
d.iabase for road-making purposes, but its occurrenoe within 
the area is limited. It has been used to a large extent on 
the Jllain-road between Bridgewater and Poutville, with 
very satisfactory results. Basalt has also been used on por­
tion of the Pontville-Broadmarsh-road, the Brighton-Tea 
Tree-road , and on the main-road to the south of Jericho. 

Mudstone.-The white mudstones of the Permo-Carholl' 
iferous system are used for road-making where these strata 
outcrop. They are not suitable for the making of roads 
which have to stand heavy traffic, as they are too soft and 
crush easily. thus causing the surface to wear quickly. 
For roads. subject to only light traffic they are much more 
'Suitable, and form an exoellent sUt'face. The best example 
of a road constructed with this material is that portion of 
the Richmond to Risdon-road which crosses Grass Tree 
Hill. This material is largely used on the roads on the 
eastern flanks of Mt. Dromedary' and along the north side 
of the River Derwent west of Birdgewater. It.is also used 
on the road~ on the east bank of the Coal River , in the 
vicinity of Brandy Bottom, east of Colebrook. 

Salld.~follt'.-The normal sandstones of the Trias-Jura 
system are largely used for road-making. This occurs on 
the roads crossing large tracts of sandstone country, 
especially those of lesser importance. This material crushes 
very easily, and the road metal has a very short life, leav­
'iug a mass of loose sand in its plaoe. It is thus of very 
poor quality •• but is used under the above oonditions. 

(4)-BUlLDiNG AND MONUMENTAL STONE. 

The nonnal sandstone, looally termed II freestone," of 
the Trias-Jura system has had a very extensive use ill the 
past for building, monumental, and constructional pur­
poses. At the present time the use of this stone is restricted 
almost solely to monumental work. 

These sandstones occupy about 35 per cent. of the present 
surface and are widely dlstributE'd throughout the area, 
thus being- conveniently at haud when required for the 
a.bove purposes. They are easily quarried, and blocks of 
any desired size can be obtained, while dressing and work­
ing of the stones are comparatively easy. It is these factors 
which have mainly determined the extensive use of these 
stones. 
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Building Stones.-PracticaUy, all the houses and 
churches 'in the older townships, such as Richmond and 
Pontvi1le. have been built of "freestone." This also 
applies to a less extent to such townships as Kempton, 
Melton Mowbcay, Colebrook, Bagdad, and Bridgewater. 
All the old churches and larger country llouses have also 
been built of this stone. 

Quarries exist in the vicinity of the above localities, 
having been opened up to meet the local requirements. One 
large quarry, 2, miles east of Tea Tree, is still worked at 
intervals to supply building stone required in Hobart. The 
stone produoed in this quarry is a grey to white stone of 
very good appearance. 

Monumental StQne.-The great majority of the tomb­
stones, headstones, and sidestones erected in the cemeteries 
throughout the area are constructed of sandstone. The 
buff, brown, and variegated stones are most used. 

ConJltrnctional Stone.-=---The sandstones are also used for 
constructional purposes, such as the building of bridges and 
culverts. The bridge by means of which the main-road 
crosses the River Jordan at Pontville has its abl1tments and 
pillars built with sandstone, and showing an example of 
very fine workmanship. 

The road bridge at Richmond across the Coal River is 
constructed wholly of sandstone. 

The sandstones have also been largely used in the con­
struction of culverts and small bridges along the railway'-­
lines within the area. 

(5)-LIMESTONE. 

Beds of fairly pure limestone occur in the Permo-Carbon­
iferous strata. aro\lnd the flanks of Mt. Dromedary. The 
limestone has been quarried and burnt for lime for some 
considerable time on the south side of the River Derwent 
near Bridgewater, and is reported to give satisfactory 
results. An attempt is about to be made to burn the lime­
stone on the north side of the river 4 miles west of Bridge­
water. 

Lime has been produced from a deposit of limestone 
situated about 1 mile north-west of Richmdnd. This: 
deposit has been formed as a result of the deposition of 
calcite from mineral solutions derived from the diabase 
hills to the west. Two large mounds have been built up 
by this material, which also underlies' much of the surface 
in the v"icinity of these mounds. These mounds have been 

• 
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formed where the mineral solutions have reached the sur­
face and formed. springs. A spring still iuuea from the 
larger mound. and the process of building is still going on, 
but no spring now exists in connection with the smaller 
mound to the south. The mineral solutions are formed. by 
rain-water on the hills percolating underground and dis­
.solving bicarbonates of calcium aud magnesium in their 
paseage through and over the diabase. When these solu ­
tions approach the surfaoe again the carbonates, mainly of 
calcium, are dep06i.ted and form deposits deecribed above. 
The quality of these deposite varies, some portions being 
very pure and others being impure, due to the inclusion 
of fragments of decomposed diabase and other foreign 

. material. This material has been burnt in a kiln built 
close to' the deposit, wood being used as fuel. The lime 
produced was uged. locally in Richmond, and is reported 
to have heen very good in quality, 

(G)-REPORTED OCCURllENCES OF GOf,D. 

Gold has been reported to ~ur at a few localities in the 
vicinity of Richmond and Campania, and mining opera­
tions have been carried. out in the past to a slight extent 
in search of the precious metal. In one case a company 
was formed, a tunnel was driven into a hill, and a battery 
erected, The lint crushing did not yield an}, gold. and 
the operations oeaaed. Thes& workings were situated on 
the eastern Banks of Gunning's Sugarloaf, I! miles north 
of Campania. 

These occurren~ are associated with metamorphosed 
Trias-Jura sandstones, and are found cloee to the intrusive 
diaba~ . The sandstones have been altered to dense fine­
grained quartzites, which in places are similar to homo­
geneous masses of quartz, and it was the latter no doubt 
which originated the search for gold, as it was mistaken for 
reef quartz. 

It is doubtful whether any gold occurred in association 
with these quartzites, because, though reported, further 
work revealed no trace of the metal. The amount of gold 
in the original sandstones would be infinitesimal even sup­
posing any existed. The gold, if preeent in the quartzites, 
would he more likely to he introduced during the meta­
morphism of the sandstones by the intrusive diabase. 
Though ore-bod:iee have been found in association with 
diabase (or dolerite) of similar age in other parts of the 
world. none have 80 far been reported in association with 
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the diabase of Tasmania, except for specimens obtained 
from a bore near LawreUllY . One specimen had a content 
of 14 dwt. 16 gr. of gold 16 dwt. 7 gr. of silver, but the 
other specimens contained only traces of gold and silver. 

The metamorphism of the Trias-Jura sediments by the 
diabase is small in extent and strongly suggestive of the 
action of heat alone. No evidence of solutions or gases 
accompanying the intrusions is obtainable, and it is hardly 
possible that gold was introduced in the quartzites by these 
means. }""urther, this " dry " nature of the diabase intru­
sioDs is unfavourable to the existence of ore-bodies general1y 
in association with the diabase. 
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VI.-CONCLUSIONS . • 
This geological investigation of the J ericho-Richmond· 

Bridgewater area has shown that the rock-types occurriug 
in, and the geological structure of, the area are such that 
no extensive basin of artesian or sub-artesian water exists. 
There are, however, a number of smallloca.l basins in which 
supplies of underground water exist. These supplies occur 
mainly in the Tria.s-Jura sandstones and felspathic sand­
stones, but al80 in other porous formations such as 
alluvium. hill detritus, Tertiary sands, and Permo-Carbon­
iferous mudstones. The quality of the water is determined 
by the nature and amount of the contained mineral sub­
stances. The water so far available for testing is shown to 
be poor to fair for irrigation purposes; good to very bad 
for drinking ; unsuitable for laundry and toilet use ; suit­
able for supplies for livestock ; unsuitable for boiler use . 

. The hardness of the water could be destroyed by treatment 
with lime and soda-ash, and the water rendered suitable 
for laundry and toilet purpoees, and also, from the point 
of view of scale formation , for boiler use. It may be 
expected, however, that the qualit)" of the water ultimately 
obtained by_ boring and pumping will be superior to this . 

The quantity of water should be more than sufficient for 
all purpoeee except irrigation. As regards irrigation, 
as~)Uming that about 3 inches of the rainfall is available in 
the underground supplies, and that 2 feet of water will be 
applied to the land for irrigation, then only one-eighth of 
the available land can be irrigated. With a combination 
of irrigation and ordinary methods of farming, a much 
greater proportion of the agricultural land could be irri­
gated in thi9 manDer .. 

Wells, either dug or drilled by a simple fonn of per­
cussion plant, will be necessary to make available these 
underground supplies, the above types being recommended. 
Pumping by windmills, benzine and kerosene engines, and 
possibly electr ic moton operating deep-well and centrifugal 
pumps, is recommended as the best pumping plants. 

No infonnation is available as to the yield of the wells, 
and it is recommended that tests of existing wells should 
be made before any decision is made as to the size, type of 
well, and lother particulars in connection with an installa­
tion of a pumping plant. 
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Where wells are sunk in localities where the quality of 
the water has not been determined, it is recommended that 
the water he anal:ysed hefore heing used for any specific 
purpose. • 

P. B. NYE, B.M.E., Government Geologist. 

Geological Survey Office, Launcestoll, 
lith Novemher, 1921. 

• 
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