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Of fi cers and learned gen tle men: the first in ves ti ga tions into the ge ol ogy 
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Ab stract. In the ab sence of qual i fied in di vid u als in the newly founded pe nal col ony of New South Wales, the first geo log i cal
in ves ti ga tions were car ried out by un trained per sons and were driven by the ur gent need to find raw ma te ri als for the build ing
of houses and stores. The dis cov ery of min eral de pos its dur ing the col ony’s early years were largely a mat ter of chance. The
wide range of op por tu ni ties avail able in the grow ing col ony soon at tracted free set tlers and long-stay vis i tors, some of whom
pos sessed con sid er able geo log i cal knowl edge. They re corded the re sults of their in ves ti ga tions in short pub li ca tions which
pro vided brief over views of the ge ol ogy in the ar eas they had in ves ti gated. In later years ex plor ers tra versed wide ex panses
of the coun try’s in te rior and re corded as pects of its ge ol ogy, lead ing, in one in stance, to the prep a ra tion of the first com pre -
hen sive geo log i cal maps of New South Wales.
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INTRODUCTION

In 1788, the First Fleet of 11 ships car ry ing more than 850
con victs, mil i tary per son nel and of fi cials ar rived in Syd ney Cove 
charged with the es tab lish ment of a pe nal set tle ment (Fig.1),
(Phillip, 1789; Col lins, 1798,1802). Ex cept for the ships’ sur -
geons, none among the new ar riv als had qual i fi ca tions in any of
the sci ences. In the early years af ter the col ony’s found ing, it fell 
there fore to a small num ber of ed u cated in di vid u als, among
them mil i tary of fi cers and cler gy men, to carry out the first sur -
veys of the flora, the fauna, and the avail able min eral re sources
in the un known land. The ab sence of a per son with geo log i cal
ex per tise was soon acutely felt when these in ex pe ri enced sur -
vey ors at tempted to find lime stone ur gently needed for the
build ing of houses and stores.

Re peated re quests by the col ony’s first gov er nors to au thor -
i ties in Lon don to send out some one suit ably ex pe ri enced in
min eral pros pect ing were un suc cess ful. Of fi cials in the Co lo nial
Of fice re garded the set tle ment pri mar ily as a con ve nient des ti -
na tion for its con victs and seemed to give less thought to the
po ten tial of the dis tant land as a source of min eral wealth. How -
ever, be fore leav ing Eng land with the First Fleet, Lieu ten ant
Watkin Tench re mem bered “to have fre quently heard it as -
serted, that the dis cov ery of mines was one of the sec ond ary
ob jects of the ex pe di tion.” Re fer ring to claims by sev eral in di vid -
u als in the set tle ments of “ore seen in many of the stones picked 
up here”, he ex pressed his dis ap point ment when he wrote: “I
can not quit this sub ject with out re gret ting, that some one ca pa -
ble of throw ing a better light on it, is not in the col ony” (Tench,
1789, p.122). 

How ever, it is pos si ble that the au thor i ties in Lon don would
have heeded the pleas of their rep re sen ta tives in the col ony
more speed ily, had there been a ready num ber of per sons with
geo log i cal knowl edge in the home land who were will ing to
travel to New South Wales. At the time, no ap pro pri ate struc -
tured de gree courses were of fered at ei ther of the uni ver si ties of 
Ox ford or Cam bridge. Stu dents may have at tended ge ol ogy
lec tures as part of a broader cur ric u lum of stud ies in the nat u ral
sci ences or in other sub jects, an and may have added to their
knowl edge through stud ies in the field. Those who rose to em i -
nence in the emerg ing sci ence were ac cord ing to Por ter (1977,
p. 132) “only mar gin ally in volved in the prac ti cal de ploy ment of
ge ol ogy”. Such tasks of ten fell to land sur vey ors, then com -
monly re ferred to as min eral sur vey ors or “prac ti cal men”, who
in the course of their work noted and re corded the suc ces sion
of strata and their ae rial ex tent, as well as the lo ca tion of min eral 
de pos its. Em i nent among these was Wil liam Smith
(1769–1839), who had started out as a sur veyor and whose
work led to the cre ation of the first geo log i cal map of Eng land.
He would later earn the ep i thet “Fa ther of Eng lish ge ol ogy”.

Fol low ing re ports of the dis cov ery of sig nif i cant de pos its of
coal and claims that iron ore had been found, Eng lish of fi cial -
dom, in 1803, ac cepted that some one with knowl edge in ge ol -
ogy should be sent to the col ony and re port on these min eral
dis cov er ies. How ever, they did not choose to send a “prac ti cal
man” from the small pool of ex pe ri enced min eral sur vey ors,
hav ing formed the view that the task could just as well be ac -
com plished by a knowl edge able min eral col lec tor (Mayer,
2007, p. 335). In the event, the cho sen can di date, A.W.H.
Humphrey (1782–1829) made few con tri bu tions to the knowl -
edge of the col ony’s ge ol ogy and, af ter some years of ser vice,
re signed his po si tion and re tired to a farm in Van Diemen’s
Land (re named Tas ma nia in 1856). The lack of geo log i cal ex -
per tise in the col ony’s early years prompted Vallance (1986, p.
155) to state that “the cause of min eral dis cov ery in Aus tra lia

* E-mail: wolf.mayer@outlook.com.au



dur ing the 1790s, at least in in for ma tion made known, seems to
have been better served by the col ony’s rel a tively un so phis ti -
cated res i dents”.

The grow ing pros per ity of the col ony in the de cades that fol -
lowed, based largely on its ag ri cul tural pro duc tion and mer can -
tile po ten tial, brought in creas ing num bers of free set tlers as well 
as of fi cials to the col ony. Some of these new com ers had at
least a ba sic knowl edge of ge ol ogy and an in ter est in the coun -
try’s nat u ral his tory. They were among the first to make ob ser -
va tions and to re cord their find ings of the ge ol ogy of coastal out -
crops and the then ac ces si ble in land parts of New South Wales
and Van Diemen’s Land. Later, oth ers would ven ture far ther in -
land to ex am ine the coun try’s ge ol ogy and to pro duce its first
geo log i cal maps.

In this ar ti cle I briefly de scribe the search for and dis cov ery of
es sen tial earth re sources, and early geo log i cal in ves ti ga tions, in
the col ony car ried out by in di vid u als who, al though they lacked
ac a demic qual i fi ca tions, were mo ti vated, first by ne ces sity, then
by cu ri os ity and a de sire to dis cover the coun try’s geo log i cal con -
sti tu tion. The self-tu tored ge ol o gists whose work is dis cussed
be low rep re sent a small num ber of a  larger group of men whose
pi o neer ing work laid the ground work for geo log i cal sur vey ing in
Aus tra lia. Only pass ing ref er ence is made in this ar ti cle to the
seven French ex pe di tions of dis cov ery which vis ited Aus tra lia

be tween 1792 and 1840. Their ac com pa ny ing sci en tists and nat -
u ral ists made im por tant con tri bu tions to the early knowl edge of
the con ti nent’s ge ol ogy (Mayer, 2009, 2023). 

FIRST GEOLOGICAL OBSERVATIONS 
AND SURVEYS

In the first weeks and months af ter the fleet’s ar rival in this
un ex plored land, scout ing par ties, con sist ing of na val of fi cers,
sur geons, and ad min is tra tors, were sent out to as sess the na -
ture of the coun try along the shores of the set tle ment and in its
hin ter land (Fig. 2). It be came quickly clear to them that the mas -
sive lay ers of sand stone, of ten ris ing as steep cliffs around the
har bour they had en tered, rep re sented the pre dom i nant rock
type of their im me di ate sur round ings and the main li thol ogy of
what would later be named the Syd ney Ba sin (Fig. 3).

Dur ing their for ays into the in te rior, they tra versed a wooded 
low land, be fore any fur ther prog ress was abruptly halted by the
for mi da ble bar rier of the Blue Moun tain range (Figs. 2 and 4).
The mostly sandy soil they noted near their set tle ment did not
hold out much prom ise for abun dant har vests of veg e ta bles and 
grain, nor, as they would soon dis cover, did the rocks of the sur -
round ing re gion yield the ma te rial they were most in need of. 
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Fig. 1. Syd ney Cove, 1788

Oil Paint ing by Algernon Talmage, Mitch ell Li brary, State Li brary of New South Wales, Syd ney
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Fig. 2. Out line map of the Syd ney Ba sin and south east ern Aus tra lia



MILITARY OFFICERS IN SEARCH
 OF LIMESTONE

Hav ing ar rived with a sup ply of pro vi sions, though only suf fi -
cient to meet their needs for sev eral months, the col o nists’ most 
ur gent task was the build ing of houses and stores. Fol low ing
the dis cov ery of ex cel lent clay for brick mak ing, close to their
set tle ment (Col lins, 1798, p. 17), they were in ur gent need of

lime stone to make ce ment. None among the ex plor ing par ties
knew how to re cog nise this rock in the field. One or more of the
First Fleets’ eight sur geons may have been aware that the ap -
pli ca tion of acid to the sur face of lime stone pro duced a re ac tion. 
Such in for ma tion could also have been found in the pages of
Cham bers Cyclopaedia of 1787 or in an ear lier edi tion, a copy
of which may have been in the li brary of one of the ships. The
en try un der the head ing ‘Lime’ states that: 
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Fig. 3. Mas sive sand stone lay ers form ing cliffs along the shores of Syd ney Har bour

Note: The then lieu ten ant James Cook named the har bour Port Jack son in 1770 but did not en ter it.
The name was used for many de cades and was even ap plied to the set tle ment it self

Fig. 4. View of the Blue Moun tains, New South Wales

The up land forms part of the Great Di vid ing Range which closely fol lows the east ern Aus tra lian coast and 
ex tends from Vic to ria through New South Wales as far north as Queensland (Fig. 2)



It may eas ily be de ter mined whether a stone will cal cine, by
let ting fall a few drops of aqua fortis, or any strong acid, on the
stone, which will boil and dis solve a part of it, if the stone is
calcinable; but will lie upon the stone, like oil, and not fer ment, if
it will not cal cine (Cham bers, 1787).

A ship sur geon’s med i cal chest at the time held more than
50 phar ma ceu ti cal com pounds. In ad di tion to sulphuric and ni -
tric acid – the for mer used in di lute doses to treat “ma lig nant fe -
ver” – they in cluded such sta ples as opium, cal o mel, cam phor,
cas tor oil, gen tian, tur pen tine, vin e gar, and worm wood (Keevil
et al., 1957–1963).

When the ma rine lieu ten ant Watkin Tench (1758–1833)
(Fig. 5) and Wil liam Dawes (1762–1836) set out in their search
for this ur gently re quired re source they car ried with them what
Tench de scribed as a “chem i cal prep a ra tion” (Flannery, 1996,
p. 230), prob a bly a small bot tle of sulphuric or ni tric acid.

As the strata of the Syd ney Ba sin in cludes no lime stone, all
their ef forts were in vain. How ever, it was well known at the time
that lime could also be ob tained from the burn ing of sea shells.
The beaches around Syd ney Har bour pro vided a steady but
even tu ally in ad e quate sup ply of shells to meet the needs of the
grow ing set tle ment. With this acute short age in mind, the col -
ony’s new gov er nor Phillip Gidley King (1758–1808) sent his
dep uty, Lieu ten ant-gov er nor, Col o nel Wil liam Pat er son
(1755–1810; Fig. 6), who was an ex pe ri enced nat u ral ist and a
Fel low of the Royal So ci ety, on an ex plor ing ex pe di tion to the es -
tu ary of the Hunter River, the site of to day’s New cas tle (Fig. 2).
His in struc tions were to pay par tic u lar at ten tion to the oc cur rence
of lime stone or shells. A search of the river’s es tu ary re sulted in
the find ing an abun dance of the lat ter. In a let ter to King, Pat er -
son had good news to tell when he wrote that, “the quan tity of
oys ter shells on the beaches in land is be yond con cep tion”. The
large shell mid dens he had found would guar an tee an ad e quate
sup ply of lime for the col ony’s needs for many years. 

It was not un til 1815, af ter a route had been found across
the Blue Moun tains, when the sur veyor George Ev ans
(1780–1852) dis cov ered lime stone crop ping out on the banks
of what is now known as Lime stone Creek, near to day’s in land
city of Bathurst (Fig. 2; Mayer, 2007). Fur ther de pos its on the
west ern side of the Blue Moun tains and closer to Syd ney were
soon dis cov ered. How ever, the steep ness of the ter rain made
the trans port of the lime over of the range un prof it able and Syd -
ney con tin ued to rely on shell lime. The value of the com mod ity
to the gov ern ment can be gauged by it im pos ing a £5 fine for
the il le gal re moval of shells from beaches. Par ties set ting off on
ex plor ing trips to the in te rior car ried bot tles of acid in their lug -
gage in the hope of dis cov er ing lime stone.

COAL – AN ACCIDENTAL FIND

The first dis cov ery of coal in Aus tra lia oc curred in 1791 un -
der most un usual cir cum stances. The con victs Wil liam and
Mary Bryant, to gether with seven oth ers, stole the gov er nor’s
cut ter and set off on a haz ard ous but suc cess ful voy age to
Timor. Near to day’s New cas tle, they found “large pieces of
coal”, of which they “took some to the fire and they burned ex -
ceed ingly well” (Branagan, 1972, p. 11). While the news of this
ac ci den tal dis cov ery did not reach the col ony for many years,
the pres ence of many coal seams in sed i men tary strata along
parts of the New South Wales coast would not long es cape the
no tice of the col o nists. Fish er men col lected sam ples of coal to
the north of Syd ney, in 1796, while in the fol low ing year ship -
wrecked sail ors brought back pieces of coal they had picked up
on the coast to the south. Gov er nor Hunter dis patched the sur -
geon ex plorer George Bass (1771–1803) to con firm the lat ter
dis cov ery. He re ported the pres ence of an abun dance of coal in 
cliff ex po sures (Vallance, 1975, p. 30), now in cluded as part of
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Fig. 5. Lieu ten ant Watkin Tench Fig. 6. Lieu ten ant-gov er nor Wil liam Pat er son



the Perm ian Illa warra Coal Mea sures. Also in 1797, Lieu ten ant
Short land, in pur suit of es caped con victs, sailed into an un -
charted river, since named af ter the then Gov er nor Hunter,
where he found large quan ti ties of “good qual ity coal”
(Branagan, 1972, p. 14). Col o nel Pat er son, in 1801, when in
search of lime stone and shells at the mouth of the Hunter River, 
had also noted coal seams and rec om mended the best sites for 
min ing (Turner, 1982. p. 15). All these north ern dis cov er ies are
now re cog nised as part of the New cas tle Coal Mea sures of
Perm ian age.

In de pend ent of the col ony’s gov ern ment and its cit i zens,
coal had been dis cov ered in Van Diemen’s Land as early as
1793 by the bot a nist Jaques BillardiÀre (1755–1834), a mem -
ber of the French voy age of dis cov ery led by Bruni
D’Entrecasteaux (1737–1793), which vis ited Aus tra lia in
1792–1793. Some ten years later a sec ond French ex pe di tion
in the two cor vettes Géographe and Naturaliste, un der the com -
mand of Nicolas Baudin (1754–1803), ar rived in Syd ney.
Among its com ple ment of sa vants were Louis Depuch
(1774–1803) and Jo seph Charles Bailly (1777–1844), grad u -
ates, re spec tively, of the École des mine and the École
Polytechnique, and the first ac a dem i cally qual i fied ge ol o gists to 
visit Aus tra lia.

The for mer in sti tu tion, founded by Louis XVI in 1783 and re -
es tab lished af ter the Rev o lu tion in 1794, was one of the most
highly re garded min ing schools in Eu rope. Among its staff were
the crys tal log ra pher and min er al o gist René Haüy (1743–1822)
and the ge ol o gist Déodat de Dolomieu (1750–1801). The lec -
ture notes taken by Depuch’s fel low stu dent Jean Nicolas
Brochin (1768–1833; Brochin, 1796), give an in sight into
Dolomieu’s teach ings on as pects of con tem po rary knowl edge
of ge ol ogy as part of the three-year course.

Be tween 1796 and 1800, Bailly was a stu dent at the newly
founded École Polytechnique, where the main em pha sis was
the teach ing of civil and mil i tary en gi neer ing.  Bailly had cho sen
the lat ter stream but re signed from the mil i tary at the con clu sion 
of his course. Jean Hassenfratz (1755–1827), who then was
the county’s in spec tor of mines and taught at both above in sti tu -
tions, was in volved in the de sign of the cur ric u lum’s ge ol ogy
con tent with an em pha sis on mines and min ing and the build ing 
and main te nance of for ti fi ca tions (Callot et al., 1993).

Depuch and Bailly dis cov ered the first ker o sene shale in the 
col ony, in 1802, at the foot of the Blue Moun tains. Know ing that
the coal strata crop ped out in both the New cas tle re gion to the
north and in cliffs of the Illa warra dis trict to the south and aware
that the sand stone lay ers they ob served dipped at a very shal -
low an gle, they pre dicted that coal would be en coun tered in
bores at no great depth be low the sur face of Syd ney (Mayer,
2009, 2023). In their as sess ment of the re gion’s ge ol ogy, they
were the first to in fer the pres ence of a ba sin struc ture.

Small ton nages of the coal were soon mined from out crops
in the es tu ary of the Hunter River, and a set tle ment that was es -
tab lished there in 1801 grew into the town of New cas tle. The
ex port of coal also started in 1801 with ship ments to Ben gal and 
to the Cape Col ony. It was cheaper to send coal to these des ti -
na tions from New South Wales than ship ping it from Eng land.
Min ing of coal at New cas tle on a reg u lar ba sis did not start un til
1804 (Turner, 1973). In fu ture years the Hunter Val ley would
be come one of Aus tra lia’s ma jor coal min ing re gions.

IRON ORE

Dur ing their walks along the har bour shores, both con victs
and their mas ters noted rocks with red dish-brown or ochrous
col or ation and as sumed these to rep re sent de pos its of iron.

The num ber of such dis cov er ies in the Syd ney re gion soon led
to the be lief among its cit i zens that iron was very com mon in the
col ony (Col lins, 1798, p. 148). By the turn of the cen tury, it had
also be come clear to au thor i ties in Syd ney that the col ony pos -
sessed large de pos its of coal, par tic u larly in the area at the
mouth of the Hunter River (Fig. 2). The avail abil ity of both coal
and what was pre sumed to be iron ore in ac ces si ble ar eas, sep -
a rated by no great dis tance, prompted sug ges tions that fur -
naces should be built to smelt the ore. Gov er nor King’s hopes of 
a ma jor in dus trial de vel op ment in the col ony were how ever dis -
ap pointed when, in 1802, he asked the vis it ing French ge ol o -
gists Depuch and Bailly to ex am ine the iron stone. They con -
cluded that it would “by no means yield a suf fi ciency of metal to
make the work ing of it an ob ject” (Mayer, 2011). The imag ined
iron ores were mostly limonitic coat ings on sand stone. 

Some three years later King sent Pat er son to the north ern
part of Van Diemen’s Land (Fig. 2) to es tab lish a set tle ment.
From there, Pat er son re corded the find ing of iron ore near his
en camp ment. Sev eral early pro pos als to mine the de posit were
un suc cess ful. It was not un til the 1870s that min ing com -
menced, only to be aban doned af ter some years as be ing
unviable. The iron-bear ing de posit was even tu ally iden ti fied as
a cov er ing of laterite over ultrabasic rocks (Mayer, 2011). It was
not un til the sec ond half of the 20th cen tury that large iron ore
de pos its were dis cov ered and ex ploited in West ern Aus tra lia,
which made the coun try one of the lead ing ex port ers of the ore
(Blainey, 1974)

THE GENTLEMAN GEOLOGISTS

By the 1810s the set tle ment at Syd ney Cove had grown into 
a small town and over the next few de cades would be come
trans formed into the thriv ing city of Syd ney Town (Fig. 7). The
in creas ing pros per ity of the col ony of New South Wales, which
then also in cluded Van Diemen’s Land, the first set tle ment
there be ing founded at what is now Hobart, in 1803, at tracted
many new com ers. Among them were cler gy men, nat u ral ists,
and well-ed u cated, of ten wealthy in di vid u als with an in ter est in
and with vary ing de grees of knowl edge of ge ol ogy. They sur -
veyed and re corded the geo log i cal char ac ter of parts of south -
east ern Aus tra lia and re corded their find ings. The geo log i cal
con tri bu tions of three of these gen tle men are dis cussed in the
sec tion be low.

THE CLERGYMAN

Thomas Hobbes Scott (1783–1860) was born near Ox ford
where he en tered uni ver sity in 1813 at the ad vanced age of 30
to com mence theo log i cal stud ies. He grad u ated with a BA in
1817 and MA in 1819. He first came to Aus tra lia in 1819, as
sec re tary to a com mis sion of en quiry, which gave him the op -
por tu nity to travel widely in New South Wales and Van
Diemen’s Land and to ob serve the county’s ge ol ogy. He re -
turned to Eng land in 1821 and took holy or ders. Three years
later he was back in Syd ney fol low ing his ap point ment as arch -
dea con of New South Wales.

It is likely that dur ing his stu dent days he at tended the very
pop u lar non-cur ric u lar lec tures given by Wil liam Buck land
(1784–1856). Buck land had been ap pointed to the read er ship
in min er al ogy at Ox ford Uni ver sity in 1813. Be tween 1814 and
1818 he gave an nual lec tures in min er al ogy and ge ol ogy in
which he de scribed the or der of suc ces sion of geo log i cal for ma -
tions that made up the struc ture of the earth, from the low est to
the high est and at tempted to cor re late the strata of Eng land
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with those on the con ti nent (Rudwick, 2005, p. 539). He used
the then cur rent terms “Sec ond ary” for mostly lay ered strata
that fre quently con tained fos sils and “Pri mary” for harder, less
dif fer en ti ated rocks found be low the for mer (Rudwick, 2005,
pp. 90–97). His lec tures at tracted au di ences of be tween 30 and
60 men, most of them be ing grad u ates (Edmonds 1979,
pp. 33–34). Their pop u lar ity at tested to a wide in ter est on the
part of at ten dees of ma ture age to hear about as pects of the
new sci ence of ge ol ogy, which tended to con flict with re li gious
doc trine (Edmonds and Douglas, 1976). Scott may have read
the book on the same sub ject by Phillips (1775–1828; 1816),
writ ten for a more gen eral read er ship but with con tent based on
Buck land’s lec tures. Soon af ter his re turn to Eng land,
Conybeare and Phillips pub lished their very in flu en tial book on
the ge ol ogy of Eng land and Wales (Conybeare and Phillips,
1822) which would also have come to his at ten tion. Al though
Scott did not men tion ei ther au thor ity in his brief ar ti cle, it is clear 
from his writ ing that he pos sessed a ba sic knowl edge of min er -
al ogy and ge ol ogy.

In 1824 Scott pub lished a short com mu ni ca tion en ti tled,
“Sketch of the ge ol ogy of New South Wales and Van Diemen’s
Land” (Scott, 1824, p. 462), in which he pro vided a sum mary of
the ge ol ogy of the area around New cas tle, Syd ney, in clud ing
the Blue Moun tains, and part of Van Diemen’s Land. Scott’s
work as the right-hand man of the en quiry’s com mis sioner, cou -
pled with a busy travel sched ule, would not have given him
many op por tu ni ties to sur vey and study the col ony’s ge ol ogy in
any de tail and to ob serve the su per po si tion of for ma tions at out -
crop. Some of the state ments in his ac count may have re lied on
in for ma tion sup plied by oth ers and have con trib uted to some
er ro ne ous con clu sions.

The cler gy man ap pears to have been the first to ac knowl -
edge, in an Eng lish lan guage pub li ca tion, the wide dis tri bu tion
of the New South Wales coal de pos its. He re ferred to them as
“an un in ter rupted se ries of coal mea sures”, al though they crop
out for a con sid er ably shorter dis tance along the New South

Wales coast than he as sumed. He was clearly un aware that
some 20 years ear lier the two vis it ing French ge ol o gists were
better in formed and reached more ac cu rate con clu sions
(Mayer, 2009, p. 307).

Per haps based on Buck land’s ref er ences in his lec tures to
rock for ma tions in Brit ain be ing cor re lat able with those crop ping 
out on the con ti nent, Scott may have as sumed that such cor re -
spon dences could also be ap plied to rock se quences in Aus tra -
lia. He iden ti fied, for ex am ple, the rocks form ing ver ti cal cliffs on 
the east ern side of the Blue Moun tains (the Hawkesbury Sand -
stone of Tri as sic age) as Old Red Sand stone (De vo nian). As
the dis tinc tion be tween the Old and New Red Sand stone was
still in doubt at the time, cor re la tion with the lat ter (Tri as sic)
would have been closer, al though the marked dif fer ence in col -
our be tween the Brit ish and Aus tra lian for ma tions should have
made Scott hes i tate be fore mak ing the link. His com ment on
“prim i tive rocks” he ob served on the west ern side of the moun -
tains sug gest that he con sid ered them to underly the sand -
stones which form the greater part of the range. Fol low ing his
ex am i na tion of iso lated geo log i cal out crops in Van Diemen’s
Land he con cluded that they were “con form able to that of the
[Aus tra lian] con ti nent” and there fore as sumed that their coal
de pos its (Tri as sic) were age-equiv a lent to those he had ob -
served on the main land (Perm ian).

THE SURGEON/MERCHANT/FARMER

Al ex an der Berry (1781–1873; Fig. 8) was a man of many
parts. Born in Fife in Scot land, he stud ied med i cine at St. An -
drews Uni ver sity from 1796 to 1798 and at the Uni ver sity of Ed -
in burgh from 1798 to 1801.  Af ter time as a ship’s sur geon, he
turned his sights to com merce and be came a suc cess ful mer -
chant, mak ing sev eral trad ing voy ages. These ac tiv i ties
brought him to Aus tra lia in 1807, where he set up a ma jor mer -
can tile en ter prise and, on find ing suit able land for farm ing to the 
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Fig. 7. Syd ney in the early parts of the nine teenth cen tury

Draw ing by Fred er ick Garling, from the col lec tion of the State Li brary of New South Wales



south of Syd ney, was granted a large tract of land where he
even tu ally set tled. The small town that grew up there now bears 
his name (Fig. 2).

Berry was a well-read man, hav ing by the time of his death
amassed a li brary of some 2,000 books. He had a par tic u lar in -
ter est in ge ol ogy and spent much time in the field ex am in ing
and re cord ing the na ture of geo log i cal out crops, par tic u larly in
cliffs along the New South Wales coast (Fig. 2). He pre sented
his thoughts and spec u la tions on the ge ol ogy he had ob served
in an ad dress to the re cently formed Philo soph i cal So ci ety of

Aus tra lia, in 1822 (Berry, 1822, 1828), “the first geo log i cal work
pre pared and pre sented in Aus tra lia” (Vallance, 1975, p. 24).
Un like Scott, he made no at tempt to equate the strata he ob -
served with sed i men tary for ma tions  in Eng land but rather re -
garded the coun try’s ge ol ogy as new ground.

To the north of Syd ney, Berry noted per pen dic u lar cliffs of
seem ingly hor i zon tally bed ded sand stone and noted their reg u -
lar thick ness and si li ceous com po si tion. At in ter vals these gave
way to gaps now oc cu pied by sandy beaches and la goons. It
seemed to him that “at no very re mote pe riod” these open ings
“may have formed the en trance of bays and arms of the sea”.
This as tute in ter pre ta tion of the for ma tion of coastal in lets
(Fig. 9) made Berry the first to sug gest that along this coast
sea-lev els had been higher in geo log i cally re cent times, an ep i -
sode later re cog nised as the Ho lo cene ma rine trans gres sion in
south east ern Aus tra lia (Murray-Wallace and Woodroffe, 2014).

As he was walk ing along the shores to the south of New cas -
tle, Berry was as ton ished when the hor i zon tal se quence of
sand stone and coal seams he had fol lowed for many miles,
were “abruptly ter mi nated by sud denly bend ing down wards,
and sink ing be low the level of the sea”, (Fig. 10). Else where
along his coastal walk, it ap peared to him that “the crust of the
earth had been bro ken, and a bold and reg u lar sec tion forced
up wards” (Fig. 11). These first sight ings in the field, of mi nor
fold ing and fault ing in the Perm ian coal mea sures, pro vided
Berry with proof of James Hutton’s views that geo log i cal fea -
tures un der went changes over long pe ri ods of time. It made him 
think that “Dr Hutton would have given much for a sin gle day’s
walk along this shore. Here we see at one glance the prog ress
of some of the most in ter est ing op er a tions of na ture – the work
of many ages” (Berry, 1822, 1828). 

James Hutton’s book, The ory of the Earth, (1788; 1795) can 
be re garded as lay ing the foun da tion of the emerg ing sci ence of 
ge ol ogy. In it Hutton pro posed that the op er a tion of con tin u ous
pro cesses have led to grad ual changes that shaped the earth
over mil lions of years. Berry may have read the book dur ing his
stu dent days at Ed in burgh, Hutton’s home town, where his work
was widely dis cussed in ac a demic cir cles. The very large li brary 
Berry es tab lished at his coun try es tate in New South Wales
would most likely have con tained Hutton’s book, as well as
Playfair’s (1802) sum mary, which made the for mer’s work more
widely known.
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Fig. 8. Al ex an der Berry

Fig. 9. Narra been La goon and in let a short dis tance to the north of Syd ney



Con tin u ing his south ward walk, Berry noted “highly
indurated puddingstone”, (Fig.12), and “petrifactions of trees
and branches”. The lat ter are the rem nants of Glos sop ter is
trees thought to have been snapped off near their base by
shock waves from an erupt ing vol cano (Fig. 13) and bur ied hor i -
zon tally, as they fell, un der a layer of vol ca nic ash (Fig.14)
(Diessel, 2012, pp. 326–327).

On a later ex cur sion, Berry noted that the sand stone strata
ex tended from the coast in land to the Blue Moun tains. He was
un aware that the out crops of the Perm ian lay ers he had seen
near New cas tle (Fig. 2) were close to the north ern mar gin of the 

Syd ney Ba sin and did not per ceive that they dipped at a very
shal low an gle of less than 5 de grees to wards the south. In his
trav els he had there fore as cended the strati graphic or der and
now found him self among out crops of (Tri as sic) sand stone, the
dom i nant rock type of the Syd ney Ba sin. He also noted that
“whinstone” (Ter tiary ba salt) over lies the sand stone in places.

A visit to an area south of Syd ney pre sented him with fur ther 
ev i dence of the trans for ma tion of rock se quences when he
noted the now fa mil iar near-hor i zon tal beds he had pre vi ously
ex am ined in coastal out crops to the north (Perm ian strata of the 
Syd ney Ba sin) to overly a de formed suc ces sion of rocks (Late
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Fig. 10. Closeup of Nobby’s Coal Seam, on the coast to the south of New cas tle  (part of
the Up per Perm ian New cas tle Coal Mea sures), photo sup plied by Chris to pher Mor ton

Note that the nearby lo cal ity where Berry saw the coal seam “sink ing be low the level of the
sea” is now cov ered by rock falls

Fig. 11. The Up per Perm ian New cas tle Coal Mea sures, south of New cas tle

Nobby’s Coal Seam can be seen at its base, dis placed by a nor mal fault. Photo sup plied by Chris to pher Mor ton



Or do vi cian) with marked dis cor dance (Fig. 15). He de scribed
the older rocks as greywacke, mica schists and slates, and very
per cep tively re ferred to them as the “ba sis of the coun try”.  Ven -
tur ing far ther in land, he noted beds and veins “twisted in all di -
rec tion”, in the de formed rocks and as cribed these fea tures to
their “ex po sure to in tense heat”. Berry’s ap pli ca tion of Hutton’s
con cepts to rocks in Aus tra lia prompted Vallance (1975, p. 24)
to re fer to him as “as a pro fessed Huttonian”.
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Fig. 12. Berry’s “puddingstone”

An out crop of the Belmont Con glom er ate Mem ber part of the
Boo la roo Sub group of the New cas tle Coal Mea sures)

Fig. 13. Base of a Glos sop ter is tree trunk felled by a ra di at ing
blast from the shock wave of an erupt ing vol cano, n tuff of the 

Reid’s Mis take For ma tion of the New cas tle Coal Mea sures

Fig. 14. Frag ments of Glos sop ter is tree trunks in a hor i zon tal po si tion in tuff of the Reid’s
Mis take For ma tion of the New cas tle Coal Mea sures; photo Pam Bannerman



THE EXPLORER/GEOLOGIST

The Pol ish ex plorer Pawe³ Strzelecki (1797–1873; Fig.16)
was the first to make a de tailed geo log i cal sur vey of large in land 
ar eas of south east ern Aus tra lia. Over a pe riod of four years, be -
tween 1839 and 1843, he trav elled mostly on foot in New South
Wales, Vic to ria, and Van Diemen’s Land, map ping their geo log -
i cal for ma tions and col lect ing spec i mens. He re corded his find -
ings on a se ries of geo log i cal maps and in a book (Fig. 17) pub -
lished in Lon don (Strzelecki, 1845), which was highly ac claimed 
at the time, and which would serve as a ref er ence work for more 
than 40 years.

Strzelecki was born in G³uszyna near Poznañ in Po land in
1793 to par ents who may have been part of the Pol ish no bil ity –
he some times placed ‘de’ in front of his name and in var i ous 
coun ties he would later visit was re ferred to as Count Strzelecki. 
We know lit tle about his ed u ca tion, but he does not seem to
have re ceived any for mal train ing in ge ol ogy and was most
prob a bly self-taught. Ac cord ing to Heney (1961) he may as a
young man have vis ited the mines of Sax ony which would have
in tro duced him to Werner’s scheme of or der ing rock types into
spe cific cat e go ries that also re flected their or i gins (Werner,
1786). Branagan (1986, p. 375) be lieves that this newly gained
in sight is ev i dent in much of Strzelecki’s geo log i cal writ ing. 

Af ter leav ing Po land in 1829, Strzelecki trav elled widely in
Eu rope, North Af rica, and the Amer i cas. Lit tle is known about
how he spent his time in Brit ain, where he prob a bly re sided
there dur ing most of the years 1830 to 1834. His as sump tion of

the ti tle ‘Count’ may have given him ready en try into
Brit ish So ci ety and en abled him to meet peo ple of
re nown in the sci ences, in clud ing in the field of ge ol -
ogy. He may have at tended lec tures on geo log i cal
top ics and would have fa mil iar ised him self with the
cur rent lit er a ture. He also ap pears to have vis ited
Ed in burgh where he would al most cer tainly have
met Rob ert Jameson (1774–1854), the pro fes sor of
nat u ral his tory at Ediburgh Uni ver sity and a sup -
porter of Wernerian ideas. 

The suc cinct ap praisal of Strzelecki by his niece, 
and first bi og ra pher, Narcyza ¯michowska, in re fer -
ring to his stay in Brit ain as the pe riod when, “the
prince’s bai liff, of du bi ous char ac ter, was made over
into an Eng lish gen tle man, into a ge og ra pher, an ex -
plorer and dis cov erer” (¯michowska, 1876, p. 540;
Heney, 1961, p. 40). The ref er ence to the “prince” is
a re minder that, when in his twen ties, Strzelecki had
worked as Prince Sapieha’s es tate man ager in Po -
land. There can be no doubt, how ever, that when
Strzelecki left Eng land for North Amer ica in 1834, he 
did so with a sound knowl edge of ge ol ogy.

In for ma tion about his trav els over the next five
years, when he tra versed the Amer i can con ti nents
from north to south and back, is rather sketchy. Ac -
cord ing to Heney (1961, p. 45) he car ried out geo -
log i cal work in Can ada, vis ited the mines at Minas
Gerais in Brazil and the min eral-rich re gion of
Mendoza in Ar gen tina, and may have col lected
spec i mens for later sale. On his way to New Zea land 
and Aus tra lia in 1839 he stopped over in Ha waii and
vis ited the vol cano of Kilauea. Be ing asked by an
Amer i can mis sion ary to re cord his ob ser va tion, he
gave a de tailed de scrip tion of the forms of the lava
flows and of the min er als that had crys tal lised fol low -
ing the cool ing of the magma. In his ac count he
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Fig. 15. Myr tle Beach Un con formity

The de formed base ment rocks of Late Or do vi cian strata are over lain by
Perm ian sand stones of the Syd ney Ba sin. Note the brec cia at the base of the
sand stone lay ers, eroded from the Or do vi cian base ment rocks fol low ing up lift

Fig. 16. Pawe³ E. Strzelecki



agreed with Sir Humphry Davy’s view that the for ma tion of vol -
ca noes can be at trib uted to a cen tral source of heat (Davy,
1828, pp. 241–250). 

When Strzelecki ar rived in Syd ney in 1839, he brought with
him a thor ough back ground in ge ol ogy and was well equipped
to fol low his de clared am bi tion of con duct ing geo log i cal sur veys 
(Mozley, 1964, p. 186). By chance he was joined in Syd ney in
the same year by two sci en tists with con sid er able train ing in the
sub ject. The Rev. Wil liam Branwhite Clarke (1798–1878) had
stud ied ge ol ogy un der Adam Sedg wick in Cam bridge and em i -
grated to New South Wales to better him self fi nan cially and to
im prove his health. He was the first ac a dem i cally ed u cated ge -
ol o gist to set tle in the col ony and would make ma jor con tri bu -
tions to Aus tra lian ge ol ogy over the next three de cades (Grain -
ger, 1982; Or gan, 1990). James Dwight Dana (1813–1895) ar -
rived in Syd ney as min er al o gist of the Amer i can Ex plor ing Ex -
pe di tion. He was able to spend three months in New South

Wales while the ex pe di tion sailed to Antarctica. He spent most
of this time study ing the sed i men tary se quences of the Syd ney
Ba sin and was the first to at trib ute a Perm ian age to part of its
coal de pos its (Dana, 1849, p. 495).

Strzelecki seems to have met both Clarke and Dana only
once. The oc ca sion was an elab o rate lunch hosted by Charles
Wilkes, the cap tain of the Amer i can Ex plor ing Ex pe di tion, in
Syd ney. The Pol ish ex plorer had just re turned from an ex cur -
sion across the Blue Moun tains to Bathurst. In an swer to their
ques tion on his im pres sions of what he had seen on his jour ney, 
he re plied, ac cord ing to Clarke, that “the ge ol ogy of that coun try
is very tame” (Clarke, 1839; Mozley, 1964, p. 186). In his book
he would re call his ini tial dis ap point ment with the geo log i cal na -
ture of the land and the ab sence of min eral de pos its when he
wrote of a “scar city of sim ple min er als … such as might have
dis cour aged the most ar dent and per se ver ing min er al o gist”.
But as his work pro gressed, he was able to state that “al though
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Fig. 17. Ti tle page of Strzelecki’s book pub lished in 1845

(https://books.google.pl/books/about/Physical_Description_of_New_South_W
ales.html?id=pRgFAAAAMAAJ&redir_esc=y)



the scope for ex ten sive min er al og i cal re search was thus nar -
rowed, the coun try was soon found to pres ent a vast field for a
most ex cit ing and in ter est ing geo log i cal in ves ti ga tion” (Strze -
lecki, 1845, p. 51–52).

It is re gret ta ble that there was no fur ther con tact be tween
the three men, as they might have bene fited much from shar ing
in for ma tion. Or gan (1990, p. 4) be lieves that Clarke “was some -
thing of a loner” and col lab o rated with few oth ers, while Dana
spent lit tle more than three months in the col ony. The fact that
the trio con ducted their field work in dif fer ent parts of the coun try
did not help to fa cil i tate meet ings. Dana (1849), who did not
pub lish the ac count his own geo log i cal sur veys in New South
Wales un til some ten years later, re ferred sev eral times to pas -
sages in Strzelecki’s book, which had ap peared in 1845.

Strzelecki spent much of the next four years en gaged in sur -
vey ing the ge ol ogy of New South Wales and Van Diemen’s
Land. While es sen tial sup plies were car ried by pack horses, he
him self walked, and ac cord ing to his es ti mate cov ered a dis -
tance of some 7,000 miles. The ex plorer later wrote that when
he started his sur vey he had “en tered ea gerly on a geo log i cal
ex am i na tion of New South Wales” and that he had re garded it
“as a terra in cog nita”, and which he sur veyed “with out guide or
guide book”. He added, how ever, “as I had not the good for tune
to be ac quainted with any of the pre vi ous ob ser va tions upon the 
geognosy of the coun try” (Strzelecki, 1845, pp. 51–53).

Al though he had al ready vis ited the Blue Moun tains and
seen the near-hor i zon tal for ma tions which form part of the Syd -
ney Ba sin, Strzelecki ap pears to have started his sur vey to the
west of the range. There he would have found the older, de -
formed sed i men tary rocks, with a north-south ori en ta tion and
the ig ne ous rocks that in truded them, all part of the Lach lan
Fold Belt of Cam brian to De vo nian age (Fig. 2). He de scribed
the map ping tech nique he used as fol lows:

“The mode adopted in the in quiry was as sim ple as is the
geo log i cal con fig u ra tion of the coun try. From the cir cum stances 
of the masses of the strata as sum ing with few ex cep tions, a di -
rec tion from NE to SW, the de ter mi na tion of their hor i zon tal and
ver ti cal po si tions was ac com plished by means of a se ries of
zig-zag sec tions, made across the coun try, and by ex am i na tion
of the flanks of the di vid ing range, against which the dif fer ent
strata abut ted” (Strzelecki, 1845, p. 52).

Strzelecki method of pe ri odic zig-zag tra verses would have
been less time-con sum ing than that of fol low ing suc ces sive
bound aries, a prac tice fa voured by Murchi son (1839) and his
fel low geo log i cal sur vey ors, given the greater dis tances that
would have needed to be cov ered in Aus tra lia when fol low ing
suc ces sive for ma tion bound aries.

When the ex plorer ar rived in Van Diemen’s Land he noted
“such strik ing cor re spon dence of parts of the ex plored tracts of
NSW, that as I went on could not re sist to ex tend my in quiry …
and thus I joined that is land and N–SW in one geo log i cal sur vey 
(Strzelecki, 1845, p. 52–53). He had cor rectly iden ti fied the
south ward ex ten sion of rocks of the Lach lan Fold Belt across
Bass Strait to east ern Tas ma nia.

The plot ting of the de tailed in for ma tion he had col lected re -
sulted in a geo log i cal map that was an as ton ish ing 25 feet
(7.62 m) long and 5 feet (1.52 m) wide. In colour ing the map and 
sec tions he did not rely on con ven tional prac tice but, as he
claimed, used “a novel method, not per haps, as Montaigne
says, “the best, but which is my own” (Strzelecki, 1845, p. 54).
He em ployed four dif fer ent colours in both dark and light
shades, the dark ver sion de not ing the min er al og i cal char ac ter
of the rock, the lighter col our its geo log i cal fea tures. In ad di tion,
he used su per im posed sym bols “small dis tinct marks”, to iden -
tify the lithologies within each ma jor se quence (Strzelecki,

1845, p. 55). The map that was later pub lished with his book
has been re pro duced in a much-re duced for mat and only
shows the uni form colours for each of the ep ochs into which he
chose to di vide the rocks he had mapped (Figs.18–20).

In his First Ep och, the most ex ten sive in terms of the area of
the land its con stit u ent rocks cov ered, Strzelecki placed “all the
phe nom ena con nected with the ir rup tion of crys tal line rocks
amidst the sub ma rine crust of the earth, by which a tract of land
ap pears to have been raised, so as to pre clude any fur ther ac -
cu mu la tion of ma rine de pos its” (Strzelecki, 1845, p. 71). These
in cluded gra nitic rocks and the de formed unfossiliferous strata
rest ing on them. They equate to day to schists, as well as sed i -
men tary and in tru sive rocks rang ing from the Pro tero zoic to the
De vo nian in age. He in cluded in this ep och the rock units ex -
posed in the Aus tra lian Alps, formed in large part of gra nitic
rocks (Or do vi cian-De vo nian; Fig. 19). 

Strzelecki’s Sec ond Ep och com prised sed i men tary rocks
over ly ing those of the first ep och but in clud ing the re mains of or -
ganic life. Many of the rocks of this ep och are now known to be
time equiv a lents with those in the First Ep och. 

Strzelecki re cog nised ba sin-shaped lo cal i ties in which the
strata of his Third Ep och were de pos ited (Fig. 20). These in -
cluded the Perm ian Coal Mea sures and Tri as sic sand stones
which now oc cupy much of the Syd ney Ba sin (Fig. 2). As many
of his field ob ser va tions were made in the New cas tle area, he
named it the New cas tle Ba sin. His geo log i cal map is the first
that shows the out line of most of the Syd ney Ba sin, the ex is -
tence of which had been in ferred as early as 1802 by the vis it ing 
French ge ol o gist and was hinted at by Scott and Berry and
Bass.

Al lu vial and beach de pos its, at times strat i fied and loosely
con sol i dated, as well as cave de pos its, con sti tute his Fourth
Ep och.

Af ter com plet ing the first part of his map ping cam paign, that
had taken him across south east ern New South Wales to pres -
ent-day Vic to ria, Strzelecki had ac quired a good un der stand ing
of the coun try’s ge ol ogy. He pub lished a re port of his sur veys
and his early think ing in in stal ments in the Port Phillip Ga zette
be tween 10 and 27 June 1840, re printed in the Syd ney Morn ing 
Her ald on 19 Au gust 1841. In map ping the rock se quences of
this large area, he had re cog nised four age di vi sions. He would
soon change the first set of names he had cho sen for these di vi -
sions to a sec ond ver sion as fol lows: 

  Al lu vial/Al lu vial de pos its

  Sec ond ary/New Red Sand stone Group

  Tran si tion/Tran si tion Se ries

  Prim i tive/Pri mary Se ries
The nam ing he had pro posed clearly sug gest a con tin u ing

at tach ment to the ideas of Werner (1786). It also gives a hint of
his ad her ence to the view of world-wide sed i men ta tion in the
oceans, when he as sumed a sand stone se quence in east ern
Vic to ria to rep re sent dis tant out crops of the New Red Sand -
stone.

By the time Strzelecki re turned to Eng land, in 1843,
Werner’s sys tem of clas si fy ing rocks and his views on their for -
ma tion had few fol low ers. There had been much prog ress in
map ping strata and de ter min ing their rel a tive ages. Geo log i cal
sys tems in Eu rope were be ing for mally re cog nised and named,
and a time scale was tak ing shape. Strzelecki soon real ised
that it would have been im pos si ble for him to as sign with con fi -
dence all the strata he had mapped in Aus tra lia to the Sys tems,
now Pe ri ods, that had been re cog nised in Eu rope. He there fore
ar gued that the new ter mi nol ogy “… can not as yet be ap plied to
Aus tra lian rocks with out in volv ing ques tion able anal o gies …”
(Strzelecki, 1845, p. 53). To over come this prob lem, he de vised 
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his own scheme and or dered the rock units he had mapped into 
four ep ochs “in the strati graphic or der in which they pre sented
them selves to our in ves ti ga tion, be gin ning with those which be -
long to the re mot est ep och” (Strzelecki, 1845, pp. 71–150).

Strzelecki’s first ep och in cluded the crys tal line and meta -
sedimentary rocks of his for mer Prim i tive cat e gory but now also 
con tained the rock for ma tions he had ear lier as signed to the
Tran si tion, a term he dis carded. He di vided the Sec ond ary cat -
e gory of one of his ear lier schemes, as sign ing the fos sil-bear ing 
strata that crop ped out in ex tended, of ten lin ear, out crops to the
sec ond ep och and the strata de pos ited in ba sin-shaped struc -
tures to the third Ep och.

Other than giv ing credit to those who had first named rock
types, Strzelecki rarely refered in his writ ings to con tem po rary
or past re search ers in ge ol ogy or re lated fields. How ever,
based on his de scrip tion and in ter pre ta tion of the ge ol ogy of the 
coun try he ex am ined, it is fair to as sume that his read ing on the

sub ject was ex ten sive, though per haps some what se lec tive,
and that he had at least some fa mil iar ity with cur rent think ing
about the his tory of the Earth.

At the time Strzelecki was writ ing his book, two of the most
widely known the o ries about Earth’s his tory were those pro -
posed by James Hutton (1795) and Geor ges Cuvier (1826).
Hutton pos tu lated that the pro cesses that shaped the Earth oc -
curred in a uni form, re pet i tive pat tern, bring ing about small in -
cre men tal changes over the ages, a the ory that later be came
known as Uniformitarianism. In con trast, Cuvier’s the ory, known 
as Catastrophism, claimed that the Earth has pe ri od i cally been
sub jected to sud den vi o lent events that have trans formed and
shaped its sur face.

There is no in di ca tion from Strzelecki’s writ ing that he was
con ver sant with the work of Hutton, or if so, that he ac cepted its
pre mises. He was how ever clearly fa mil iar with Cuvier’s the ory
of catastrophism. In the con clud ing re marks to his out line of the
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Fig. 18. Geo log i cal map of Van Diemen’s Land (Tas ma nia) in clud ing Flinders Is land

The leg end for the four ep ochs pro posed by Strzelecki is shown in the top left cor ner. North for all maps is ap prox i mately
along com pass bear ing 070 (from the pri vate col lec tion of Piotr Krzywiec)



coun try’s ge ol ogy he states that: “The main phe nom ena are
referrable to ep ochs of ter res trial rev o lu tion; some re lat ing to
pe ri ods marked by par tial qui es cence, and the de po si tion of
sed i men tary rocks; some to per cep ti ble changes in the con di -
tion of the or ganic life in hab it ing the sea; some oth ers, again, to
ca tas tro phes which swept from the sur face of the earth all its
an i mal and veg e ta ble king dom” (Strzelecki, 1845, p. 70). How -
ever, as Vallance (1975, p. 32) has noted, while each of
Strzelecki’s ep ochs are “sep a rated by a rev o lu tion”, he does not 
con sider it to be “Cuvierian catastrophism”. What Vallance was

prob a bly re fer ring to was Strzelecki’s be lief that cat a strophic
changes had oc curred at spe cific times, while at the same time
pro pos ing what seemed to be or derly nat u ral pro cesses lead ing 
to the for ma tion of the moun tains.

In the syn the sis of his geo log i cal sur vey of south east ern
Aus tra lia, Strzelecki iden ti fied a con tin u ous in land chain of
moun tain ous ter rain ex tend ing from Van Diemen’s Land into
New South Wales (the Lach lan Fold Belt; Fig. 2), com posed of
crys tal line rocks at their base, and trending in a pre dom i nantly
NE-SW di rec tion. He re garded this “moun tain chain” as the axis 

Of fi cers and learned gen tle men: the first in ves ti ga tions into the ge ol ogy of New South Wales and Van Diemen’s Land... 15

Fig. 19. Geo log i cal map of part of south east ern New South Wales and Vic to ria

Mt. Koœciuszko in the Aus tra lian Alps is marked on the right side of the map (from the pri vate col lec tion of Piotr Krzywiec)



of per tur ba tion [dis rup tion, dis tur bance] along which the ground 
was “up heaved”. While this up heaval was “uni form in di rec tion”
… “the move ment was not syn chro nous, on the whole line, but
was ex erted dur ing four dif fer ent and dis tinct ep ochs”. He fur -
ther con tends that the dif fer ences in the height of peaks “proves 
that the up lift ing move ment was ex erted with dif fer ent de grees
of in ten sity”. Strzelecki’s in ter pre ta tion of the for ma tion of the
moun tains by re peated up lift of the same chain in a lin ear di rec -
tion and over in ter vals of time does not ac cord with the view of
sin gle and sud den cha otic events at un pre dict able lo ca tions.
Strzelecki de scribed in some de tail the vol ca nic rocks form ing
part of the rock se quence he had ex am ined and be lieved that
there was a con nec tion be tween the “chain of moun tains” and
“a se ries of vol ca noes … op er at ing along a lon gi tu di nal fis sure
of the earth” (Strzelecki, 1845, pp. 150–151). He im plied that
vol ca nic ac tiv ity was the driv ing force that had pe ri od i cally el e -
vated the chain of moun tains.

As early as the 1820s �lie de Beau mont was car ry ing out
field work in the Eu ro pean Alps that would in time lead to the for -
mu la tion of a new the ory on the or i gin of moun tains. In a talk to
his col leagues, pre sented at the French Acad emy of Sci ences
in 1828, he pre sented a va ri ety of ev i dence he had gath ered in
the Alps, in clud ing his con clu sion that there must have been
sev eral ep i sodes of moun tain build ing over geo logic time. In the 

fol low ing years, and af ter much ad di tional field work, he re fined
this con cept but did not pub lish his work un til 1852 (�lie de
Beau mont, 1852). Knowl edge of �lie de Beau mont’s star tling
new ideas would have cir cu lated widely in the sci en tific com mu -
nity, both in France and else where in Eu rope. It is highly likely
that Strzelecki had heard of his work, and it may have in flu -
enced, even en cour aged, him to pro pose the for ma tion of a
moun tain range in Aus tra lia that in volved re peated up heaval of
the land over geo log i cal time.

In his ex ten sive trav els across the in te rior of New South
Wales, Strzelecki also en tered ter ri tory that is now part of the
state of Vic to ria. He named its fer tile east ern re gion Gipps land
af ter the gov er nor who had fa cil i tated his jour ney of ex plo ra tion.

In the con clud ing re marks of his book’s min er al ogy sec tion,
Strzelecki strongly rec om mended the es tab lish ment of Geo log -
i cal Sur veys in both Van Diemen’s Land and in New South
Wales. He made the point that these or gani sa tions should be
con ducted by the gov ern ment and not by pri vate in di vid u als.
Ge ol o gists car ry ing out sur veys should be able to do so in an of -
fi cial ca pac ity that would pro vide them with un re strained ac cess 
to the land (Strzelecki, 1845, pp. 156–157). 

In his trav els Strzelecki climbed Aus tra lia’s high est moun -
tain and named it Mt Koœciuszko (Fig. 21) in hon our of the Pol -
ish-Lith u a nian na tional hero Tadeusz Koœciuszko (1746–1817). 
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Fig. 20. Geo log i cal map of the area from New cas tle in the north to Mt Kosci usko in the south

The map traces the out line of the Syd ney Ba sin in blue (from the pri vate col lec tion of Piotr Krzywiec)



He is also cred ited with the dis cov ery of gold-bear ing quartz in
the in te rior of New South Wales, al though oth ers claimed to
have done so be fore him. When ac quaint ing Gov er nor Gipps
with his find, the lat ter was con cerned that the news would
cause un rest among the thou sands of con victs in the col ony
and de cided not to make it known. The rich gold field was re dis -
cov ered some 12 years later.

Strzelecki’s work in Aus tra lia has been re cog nised with the
nam ing of sev eral geo graphic fea tures that bear his name.
They are:

  The Strzelecki Ranges, in Vic to ria

  Mount Strzelecki, in the North ern Ter ri tory

  Strzelecki Peak, on Flinders Is land

  Strzelecki Creek, in South Aus tra lia

  Strzelecki High way, in Vic to ria

  Strzelecki Track, in South Aus tra lia

  Strzelecki Desert, in South Aus tra lia

  Strzelecki Sce nic Look out, near New cas tle in New
South Wales

A statue of Strzelecki has been erected in the small town of
Jin da byne in New South Wales at the foot of the Aus tra lian Alps 
(Fig. 22).

CONCLUSION

For more than half a cen tury af ter the found ing of the col ony
of New South Wales in 1788, no one with an ac a demic qual i fi -
ca tion in ge ol ogy re sided in this dis tant land and con trib uted to
in ves ti ga tions of its ge ol ogy. In the ab sence of such a per son,
the na val of fi cers who tra versed the ground around their set tle -
ment in search of ur gently needed lime stone de serve to be ac -
knowl edged as the coun try’s first geo log i cal sur vey ors. 

In the early years of the col ony, life was pre car i ous, with sur -
vival and the main te nance of or der up per most in the minds of
suc ces sive gov er nors. The search for min eral re sources was
not a pri or ity of the lo cal au thor i ties nor of the co lo nial of fice in
Lon don.  Dis cov er ies of note, such as of coal de pos its, were

largely ac ci den tal. There was lit tle in ter est in ex am in ing the
coun try’s ge ol ogy un til the late 1810s and 1820s, by which time
the col ony had be come pros per ous and well-ed u cated in di vid u -
als, some with a good knowl edge of ge ol ogy, spent long pe ri ods 
in the coun try or took up per ma nent res i dence. Their in ter est
and cu ri os ity were aroused by ex ten sive out crops of strata
along sea coasts and by note wor thy geo log i cal phe nom ena far -
ther in land. The re cords that ob serv ers such as Scott and Berry
left rep re sent the first in formed de scrip tions of the coun try’s ge -
ol ogy.

Sev eral mem bers of ex pe di tions mounted in the fol low ing
two de cades to ex plore the in te rior of the land made sketchy
geo log i cal ob ser va tions. How ever, it was Strzelecki who first re -
corded his ob ser va tions of large re gions on maps and pro -
duced a com pre hen sive syn the sis of their ge ol ogy. 

The Pol ish ex plorer’s sug ges tion that Geo log i cal Sur veys
be es tab lished was first heeded in the newly founded col ony of
Vic to ria. There, gold had been dis cov ered in 1851, and a Geo -
log i cal Sur vey was es tab lished in the fol low ing year. Van
Diemen’s Land, which had be come a sep a rate col ony, in de -
pend ent of New South Wales, in 1825, ap pointed a min eral sur -
veyor in 1859. The mother col ony of New South Wales lagged
be hind its off springs when it founded its own Geo log i cal Sur vey
in 1875.

Al most two and a half cen tu ries have passed since the ar -
rival of the Eu ro pe ans at Syd ney Cove in Port Jack son. The
pop u la tion of the tiny set tle ment has in creased in that time from
less than one thou sand to more than six mil lion. The shore line
of Syd ney Cove where the first new com ers stepped ashore is
marked on the wide pave ment that en closes the Syd ney Op era
House (Fig. 23).

When dis patch ing suc ces sive fleets car ry ing con victs to
New South Wales, of fi cials in the Co lo nial Of fice in Lon don saw
no need to in clude sci en tific per son nel among the ships’ com -
ple ments. They could not have fore seen the pres ence of the
min eral riches in or on the ground of the new land, which have
since been ex plored and ex ploited, con trib ut ing greatly to the
wealth of the coun try and its peo ple. Watkin Tench and his in ex -
pe ri enced team have in more mod ern times been fol lowed by
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Fig. 21. Mt Kosci usko, Aus tra lia’s high est peak (2,228m), was named by Strzelecki



geo log i cal sur vey ors at tached to sur veys in ev ery Aus tra lian
state as well as to a fed eral agency. Ev ery part of the con ti nent
and its is lands has been mapped and the ge ol ogy de scribed in
de tail (Johns, ed., 1976). Al ex an der Berry would most likely be
as ton ished could he hear that the Huttonian con cepts he fa -
voured and ap plied to strata on the coasts of New South Wales
are still de bated some 200 years later. Our pres ent-day knowl -
edge of ge ol ogy and the pro cesses that have shaped the Earth

have greatly ad vanced in the in ter ven ing years, but it is so ber -
ing and per haps in struc tive to re flect on the pi o neer ing work of
the much less in formed early prac ti tio ners of the sci ence.

Ac knowl edge ments. Many thanks to Pam and Bruce
Bannerman for as sis tance and com pany in the field. I also
thank Phil Gilmore, Chris to pher Mor ton, and Brian Eng land for
the sup ply of pho tos and for in for ma tion. Grate ful thanks also to
Adam Baranowski of the In sti tute of Geo log i cal Sci ences, Pol -
ish Acad emy of Sci ences, for pre par ing the map.
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Fig. 22. Statue of Pawe³ Strzelecki in Jin da byne at the foot of the Aus tra lian Alps

Fig. 23. Syd ney Cove in 2023 (re named Cir cu lar Quay in the 1830s)

The paved aera sur rounds the Syd ney Op era House on the left (not shown in the photo)



REFERENCES

Berry, A., 1822. On the ge ol ogy of part of the coast of New South
Wales. Philo soph i cal So ci ety of Aus tra lia: 1–6.

Berry, A., 1828.  On the ge ol ogy of part of the coast of New South
Wales. In: Geo graph ical Memoires of New South Wales by Var i -
ous Hands (ed. B. Field): 234–236. John Murray, Lon don. 

Blainey, G. 1974. The rush that never ended: a his tory of Aus tra lian
min ing. Mel bourne Uni ver sity Press, Mel bourne. 

Branagan, D., 1972. Ge ol ogy and coal min ing in the Hunter Val ley,
1791–1861. New cas tle His tory Mono graph, 6.

Branagan, D. 1986. Strzelecki’s geo log i cal map of south east Aus -
tra lia. His tor i cal Re cords of Aus tra lian Sci ence, 6 (3): 375–392.

Branagan, Da vid F., 2009. Some Nine teenth- and Twen ti eth-Cen -
tury Aus tra lian Geo log i cal Cler ics. In: Ge ol ogy and Re li gion: a
His tory of Har mony and Hos til ity (ed. M. Kölbl-Ebert). Geo log i -
cal So ci ety of Lon don Pub li ca tion, 310: 171–196.

Callot, J.P., Camus, M., Esambert, B. Bouttes, J., 1993. Histoire
et pro spec tive de l’École polytechnique. Charles Lavauzelle,
Paris – Limoges.

Cham bers, E., 1787. Cyclopaedia, or a uni ver sal dic tio nary of arts
and sci ences. John Cham bers, Dub lin.

Clarke, W.B., 1839. Di ary. Mitch ell Li brary, Syd ney.

Col lins, D. 1798. An ac count of the Eng lish col ony in New South
Wales, 1. T. Cadell Jun. and W. Davies, Lon don.

Col lins, D., 1802. An ac count of the Eng lish col ony in New South
Wales, 2. T. Cadell Jun. and W. Davies, Lon don.

Conybeare, W.D., Phillips, W., 1822. Out lines of the ge ol ogy of
Eng land and Wales. Wil liam Phillips, Lon don.

Cuvier, G., 1826. Discours sur les révolutions de la sur face du
globe, et sur les changements qu’elles ont produits dans le
règne an i mal. Chez G . Dufour et Ed. D’Ocagne, Paris.

Dana, J.D., 1849. United States Ex plor ing Ex pe di tion dur ing the
years 1838, 1839, 1840, 1841, 1842 un der the com mand of
Charles Wilkes, X. Phil a del phia.

Davy, H., 1828. On the phe nom ena of vol ca noes. Pro ceed ings of
the Royal So ci ety, Lon don, 2: 241–250.

Diessel, C.F.K., 2012. Coal-bear ing depositional sys tems. Springer
Verlag, Berlin.

Edmonds, J.M., 1979. The Found ing of the Ox ford Read er ship in
Ge ol ogy, 1818. Notes and Re cords of the Royal So ci ety in Lon -
don, 34, (1). 

Edmonds, J.M., Douglas, J.A., 1976. Wil liam Buck land, F. R. S.
(1784–1856) and an Ox ford geo log i cal lec ture, 1823. Notes and
Re cords of the Royal So ci ety in Lon don, 30 (2): 1.

�lie de Beau mont, L. 1852. No tice sur les systÀmes des
montagnes. Chez Bertrand, Paris.

Flannery, T., 2009. Watkin Tench 1788. Text Pub lish ing, Mel bourne.

Grainger, E., 1982. The re mark able Rev er end Clarke – the life and
times of the fa ther of Aus tra lian ge ol ogy. Ox ford Uni ver sity
Press, Mel bourne.

Heney, H.M.E., 1961. In a dark glass: the story of Paul Edmond
Strzelecki. An gus and Rob ert son, Syd ney. 

Her bert, C., and Helby, R., 1980. A guide to the Syd ney Ba sin. Geo -
log i cal Sur vey of New South Wales, Bul le tin 26. De part ment of
Min eral Re sources. Part C, Ex cur sion Guide.

Hutton, J., 1788. The ory of the Earth; or an in ves ti ga tion of the laws
ob serv able in the com po si tion, dis so lu tion, and res to ra tion of
land upon the Globe. Trans ac tions of the Royal So ci ety of Ed in -
burgh, 1, Part 2: 209–304.

Hutton, J., 1795. The ory of the Earth; with proofs and il lus tra tions. 2
vols, Ed in burgh, Creech.

Johns, R.K., 1976. His tory and role of gov ern ment: Geo log i cal sur -
veys in Aus tra lia. A.B. James, Gov ern ment Printer.

Keevil, J.J., Lloyd, C., Coul ter, J.L.S., 1957-63. Med i cine and the
Navy: 1200–1900. E. & S. Living stone Ltd., Ed in burgh.

Lyell, C., 1833. Prin ci ples of ge ol ogy. John Murray, Lon don.

Mayer, W., 2007. The quest for lime stone in co lo nial New South
Wales, 1788–1825. In: The Search for Knowl edge on Foot, Bi cy -
cle, Sledge, and Camel (ed. P.N. Wyse Jack son). Geo log i cal
So ci ety Lon don, Spe cial Pub li ca tion, 287: 325–342.

Mayer, W., 2009. The geo log i cal work of the Baudin ex pe di tion in
Aus tra lia (1801–1803): the min er al o gists, the dis cov er ies, and
the leg acy. Earth Sci ence His tory, 28 (2): 293–324. 

Mayer, W., 2011. The dis cov ery and ex ploi ta tion of iron ores in co lo -
nial Aus tra lia with em pha sis on the de pos its in the Tamar Val ley
dis trict of north ern Tas ma nia. In: His tory of Re search in Min eral
Re sources (eds. J.E. Ortiz, O. Puche, I. Rabano and L.F.
Mazadiego): 139–148. Instituto Geologico y Minero de EspaÔa,
Ma drid.

Mayer, W. 2023. First geo log i cal in ves ti ga tions in Aus tra lia and
Antarctica by French sci en tists, nat u ral ists, and sur geons on
voy ages of dis cov ery, be tween 1792 and 1840. In: Pro ceed ings
of 47th INHIGEO Sym po sium (eds. G. Godard, P. Grandchamp
and P. Richet): 127–146. Travaux du comité français d’histoire
de la géologie, 36bis.

Mozley, A., 1964. James Dwight Dana in New South Wales,
1839–1840. Jour nal and Pro ceed ings, Royal So ci ety of New
South Wales, 97: 185–191.

Murchi son, R.I. 1839. The Si lu rian Sys tem. John Murray, Lon don.

Murray-Wallace, C.V. Woodroffe, C.D., 2014. Qua ter nary
sea-level changes: a global per spec tive. Cam bridge Uni ver sity
Press, Cam bridge.

Or gan, M.K., 1990. Clarke, coal and con tro versy: the trau mas of
Rev er end W.B. Clarke in his de fence of Aus tra lian ge ol ogy dur -
ing the nine teenth cen tury. Uni ver sity of Wollongong.

Phillip, A., 1789. The voy age of Gov er nor Phillip to Bot any Bay.
John Stock dale, Lon don.

Phillips, W., 1818. A se lec tion of facts from the best au thor i ties ar -
ranged so as to form A out line of the ge ol ogy of Eng land and
Wales. Wil liam Phillips. Lon don.

Playfair, J., 1802. Il lus tra tions of the Huttonian the ory of the earth.
Cadell and Davies. Lon don.  Willian Creech, Ed in burgh.

Por ter, R., 1977. The Mak ing of Ge ol ogy: Earth Sci ence in Brit ain
1660–1815. Cam bridge Uni ver sity Press, Cam bridge.

Rudwick, M.J.S., 2005. Burst ing the lim its of time. The Uni ver sity of 
Chi cago Press, Chi cago. 

Scott, T. H. 1824. Sketch of the ge ol ogy of New South Wales and
Van Diemen’s Land. Pro ceed ings of the Philo soph i cal So ci ety,
7: 461–462. 

Strzelecki, P., 1845. Phys i cal de scrip tion of New South Wales and
Van Diemen’s Land. Longman, Brown, Green and Longmans,
Lon don.

Tench, W., 1789. Nar ra tive of the ex pe di tion to Bot any Bay. Debrett,
Lon don.

Tench, W., 1793. A com plete ac count of the set tle ment of Port Jack -
son. G. Nicol and J. Sewell.

Turner, J. W. 1973. New cas tle as a con vict set tle ment: the ev i dence
be fore J.T. Bigge in 1819–1821. New cas tle His tory Mono graph,  7.

Turner, J.W. 1982. Coal min ing in New cas tle 1801–1900. New cas -
tle His tory Mono graph, 9.

Vallance, T. G., 1975. Or i gins of Aus tra lian ge ol ogy. Pro ceed ings of
the Lin nean So ci ety of New South Wales, 100 (1): 13–43.

Vallance, T.G., 1986. Syd ney Earth and af ter: min er al ogy of co lo nial 
Aus tra lia. Pro ceed ings of the Lin nean So ci ety of New South
Wales, 108 (2): 149–181.

Werner, A.G. 1786. Kurze Klassifikation und Beschreibung der
verschiedenen Gebirgsarten. Abhandlungen der Böhmischen
Gesellschaft der Wissenschaften, auf das Jahr 1786. In der
Waltherischen Hofbuchhandlung, Prag und Dresden.

White, J., 1790. Jour nal of a voy age to New South Wales. Debrett,
Lon don.

¯michowska, N., 1876. O Pawle Edmundzie Strzeleckim wed³ug
rodzinnych i towarzyskich wspomnieñ. Atenaum, 2.  War saw.

Of fi cers and learned gen tle men: the first in ves ti ga tions into the ge ol ogy of New South Wales and Van Diemen’s Land... 19


