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CHAPTER 1 

INTRODUCTION 

A. AIMS: 

Ihis thesis is the result of a detailed sedimentological 
analysis of the Late Devonian Keepit Conglomerate, the primary aim of 
the study being to determine the processes and environments of sedi-
mentation of this enigmatic unit. 

The Keepit Conglomerate occurs within the marine interval of 
the 9,500 metre thick Devonian-Carboniferous regressive sequence of the 
Tamworth Belt, northeastern New South Wales. It is spectacular in its 
occurrence as a coarse conglomeratic unit within a mudstone dominant 
marine sequence. Previous work on the Keepit Conglomerate was essentially 
in the context of regional stratigraphic studies, with the most detailed 
sedimentological analysis being that of White (1964c, 1966). He concluded 
that the Keepit Conglomerate was deposited upon steep slopes at bathyal 
depths by the processes of turbidity currents, subsqueous mudflows and 
subaqueous slides. 

The question which arose as to the deep water trough or shallow 
water shelf nature of the Tamworth Belt during Early and Middle Devonian 
times (Crook, 1959a,1964,1975; Ellenor, 1971,1975a,b; Crook and Powell, 

* 
1975) was extended to the Late Devonian-Early Carboniferous sequence. 
McKelvey (1974, p.21) states "there seems to be little reason to doubt 
a shallow neritic environment for most of the strata", and applies the 
term "Tamworth Shelf" to what Crook terms the "Tamworth Trough", both of 
which are herein included in the Tamworth Belt. This shallow water 
interpretation of McKelvey contrasts with the deep water interpretation 
of Crook (1959a,1964,1975) and Crook and Powell (1975). 

A regional study of the Keepit Conglomerate was undertaken to 
determine the processes and environments of sedimentation of this unit. 
In addition, it was hoped that an understanding of the origin of the 
Keepit Conglomerate would provide some insight into the palaeobathymetric 
setting of the Tamworth Belt during the Late Devonian. 
it " ~ " " — — 
The deep water-shallow water argument for the Early to Middle Devonian 
Tamworth Group is well presented by Ellenor (1971b). 



This investigation of the Keepit Conglomerate was carried out as 

follows: 

1. A total of 41 stratigraphic sections through the Keepit Conglomerate 

were measured and described in detail. In addition, numerous localities 

were examined and sampled. The locations of these sections and those 

localities to which reference is made in the text are given in Fig. 2.2. 

Data from these sections and localities are presented in table form in 

Appendix 1. The stratigraphic sections are enclosed as Appendix 5. 

The data from these sections and localities were used to (1) 

recognise the presence of and define the extent of both a terrestial and 

a marine domain of sedimentation, arid (2) to define 16 distinct facies. 

The characteristics of these facies, together with their lateral and 

vertical relationships, were used to identify the processes and environ-

ments of sedimentation of the Keepit Conglomerate. 

2. This method of analysis was supplemented by petrographic studies 

of the sandstones and the conglomerate clasts, and by conglomerate 

fabric and clast shape studies. 

The petrographic studies, together with the results of the fabric 

studies and other palaeocurrent data, provided information upon the 

location and petrographic character of the source terrain. The results 

of the fabric study, together with those of the shape studies, also 

contributed towards an understanding of the sedimentation history of 

the conglomerates. 

Grain size analysis was not carried out upon the conglomerates 

due to (1) the degree of induration preventing sieve analysis, (2) the 

weathered nature of many outcrops preventing both a reliable size 

analysis of the clasts, especially the smaller, and the collection of a 

matrix sample for thin section size analysis, and (3) the problem in 

many instances of not being able to record an adequately sized sample 

for statistical treatment. This line of investigation was therefore 

not pursued further. 

This research was initiated in May, 1971 under the supervision of 

Dr. B.C. McKelvey of the Department of Geology, University of New England. 

Funding was by a University of New England research grant during the 

tenure from 1971 to 1977 of a teaching fellowship. A period in the 

order of eight months was spent engaged in field work. 



B. GEOGRAPHIC LOCATION: 

The region investigated in this thesis mostly ]ies within the 

northwest slopes and plains of northeastern New South Wales, but also 

covers part of the Tsis River valley, a tributary of the southeast 

flowing Hunter River. Within the region arc located the city of Tajnworth, 

the towns of Bingara, Barraba, Manilla and Murrurrundi, and several 

small villages (Fig. 1.1). Tamworth is situated about 320 kilometres 

north of Sydney, the capital of New South Wales, to which it is 

connected by air and rail services. The area is fairly well served by 

a network of sealed and unsealed roads, including parts of the Gwydir, 

Oxley and New England Highways. 

Throughout the region the topography is of undulating low 

hills, strike ridges and broad valleys. Altitude of the area is about 

500 metres above sea level on average; local relief is in the order of 

300 metres. Most of the study area is a mixed faming region, supporting 

grain crops, sheep and cattle. Steeper, higher areas are mostly-

covered with native vegetation. 

To the east, outside the study area, lies the topographically 

higher New England Tableland. The junction of the Northwest Slopes and 

Plains with the New England Tableland is mostly marked by the consequent 

Peel Fault Scarp. Resistant Carboniferous terrestial sedimentary and 

volcanic rocks form a prominent range rising to an elevation of 1120 

metres on the western margin of the study area. Beyond this lies the 

Western Plains, underlain predominantly by gently dipping Mesozoic 

strata of the Great Artesian Basin. 

The Nandewar Range, a Tertiary volcanic complex rising to an 

elevation of 1,510 metres, is situated on the western boundary' immediately 

east of Narrabri. To the south, the Tertiary volcanics of the Liverpool 

Range separate the north and west flowing drainage of the northwest 

slopes and plains (the Gwydir, Horton, Manilla, Namoi and Peel Rivers) 

from the southeast flowing Hunter River drainage system. 

C. REGIONAL GEOLOGICAL SETTING: 

1. Introduction: 

The Keepit Conglomerate is an extensive coarse conglomeratic unit 
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occurring within the Palaeozoic sequence of the Tamworth Belt. The 

Tamworth Belt forms the western margin of the southern part of the New 

England Fold Belt, a major structural unit within the now deformed 

Cambrian to Cretaceous Tasman Geosyncline of eastern Australia. 

2. The Tamworth Belt: 

The term Tamworth Belt was introduced by Harrington (1974, 

p.395) and is used herein in preference as it does not have the 

structural or environmental implications of previous terminology (Voisey, 

1959; Crook, 1961a; Scheibner, 1973; McKelvey, 1974). 

The Tamworth Belt occurs as an arcuate zone of about 360 

kilometres length, emerging from beneath Mesozoic cover in the north 

near Gravesend, trending slightly east of south, and then swinging more 

southeasterly to intersect the east Australian coastline between Taree 

and Newcastle (Fig. 1.1). The western boundary is the Hunter-Mooki 

Thrust System (Leitch, 1974a). The eastern boundary is marked by the Peel 

Fault System and associated serpentinite (Benson, 1913a,c,1915b,1917, 

1918b; Wilkinson, 1969,1974a). Southeast of Nundle the Peel Fault System 

trends more easterly, maintaining parallelism with the Tamworth Belt, and 

continues as the Pigna Barney Fault Zone (Mayer, 1972) and the Manning 

River Fault System (Voisey, 1959a). The Tamworth Belt is conveniently 

divided geographically by the Tertiary Liverpool Range basalts into a 

northern and a southern region. The former, with maximum width in the 

order of 50 kilometres, has essentially an eastern belt of Devonian outcrop 

and a somewhat narrower western belt of Carboniferous strata (Fig. 1.1). 

South of the Liverpool Range occurs a much broader zone of widespread 

Carboniferous outcrop. Devonian rocks are restricted to the Timor region 

and a narrow zone immediately south of the Pigna Barney-Manning River 

Fault systems. 

The Keepit Conglomerate outcrops predominantly within the northern 

region. Its distribution is discussed in more detail in Chapter 2. 

Within the study area the Tamworth Belt contains a regressive 

sequence, in the order of 9,500 metres thick, of predominantly Devonian 

and Carboniferous age. Marine conditions dominated the region until about 

Visean times, when terrestial conditions subsequently became important. 

South of the Liverpool Range, marine conditions persisted in many regions 
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until later in the Carboniferous (e.g. Campbell and McKelvey, 1972; 
Roberts, 1975). Due to the eastward nature of the regression, marine 
conditions also lasted longer in the east of the belt where, near 
Barraba for example, fossiliferous marine mudstones are time equivalents 
of the paralic Caroda Formation outcropping in the west (McCowan, 1974; 
Scott, 1974). Superimposed upon the general eastward regressive trend 
are smaller transgressive-regrcssive fluctuations. The Keepit Conglom-
erate represents the largest of these fluctuations. 

The Devonian-Carboniferous marine sequence consists of argillites, 
shales and mudstones containing horizons of coarser sandstones and/or 
conglomerates. Limestones are best developed in the Middle Devonian 
Yarrimie Formation (Pedder, 1967; Pedder et at., 1970; Ellenor, 1975a), 
although doubt exists as to the in situ nature of some of these bodies 
(Conaghan et al. , 1976). The terrigenous sediments are in general poorly 
fossiliferous. Controversy exists as to the deepwater (Crook, 1964,1975) 
or shallow water (McKelvey, 1974; Ellenor, 1975b) nature of the Tamworth 

Belt marine sequence. 

The marine sequence is separated from the terrestial sequence by 
a paralic interval of littoral sandstones and conglomerates, ironsand 
placer lenses, oolitic limestones, and shallow marine and lagoonal or 
backswamp mudstones (McKelvey, 1966; Jenkins, 1969; Moore and Roberts, 

1976). 

The terrestial sequence consists mainly of extensive fluvial 
sandstones and conglomerates interpreted as piedmont deposits (McKelvey, 
1966; White, 1966). Three localities containing evidence of glaciation 
have been reported from the Late Carboniferous north of the Liverpool 
Range: Rocky Creek (Carey and Browne, 1938; McKelvey, 1966), west of 
Barraba (White, 1968), and Currabubula (Carey, 1937; Whetten, 1965). 
These glacial localities occur on two stratigraphic levels and contrast 
markedly with the remainder of the sequence in containing plentiful acid 

plutonic and/or metasedimentary detritus. 

The Devonian-Carboniferous terrigenous sedimentary rocks have been 
derived from a predominantly intermediate to acid volcanic source area 
(Crook, 1960a,b; McKelvey, 1966; White, 1966). Petrological studies have 

revealed a transition from dominantly andesitic volcanism in Devonian 
times to rhyodacitic volcanism during the Carboniferous. Contemporaneous 



volcanism is indicated by the widespread occurrence of pyroclastic 

deposits and rare lava flows (e.g. Jenkins, 1969). Palaeocurrent studies 

(Crook, 1964; White, 1966) indicate the source area lay to the west. As 

a result of the labile volcaniclastic nature of the sequence, zeolite and 

prehnite-pumpellvite mineral facies have developed in response to burial 

me tamo rph ism (Packham and Crook, 1960; McKelvcy, 1966,1974; White, 1966"). 

On the eastern margin of the Tamworth Belt, near Woolomin, a Cambro-

ordovician sequence has been reported by Cawood (1976). This sequence is 

unconformably overlain by Early Devonian Tamworth Group strata. Elsewhere 

within the Tamworth Belt, Ordovician strata occur as small fault bounded 

blocks in close proximity to the Peel Fault System (Philip, 1966; Packham, 

1969; Hall, 1975). Their relationship to the Devonian-Carboniferous 

sequence is obscure. Permian lithologies occur unconformably upon the 

Carboniferous (Whetten, 1965; Manser, 1968; Mayer, 1972) or as fault 

blocks closely associated with the Peel Fault System (Crook, 1961c; Hall, 

1963). Conformable Carboniferous-Permian sequences occur in the Hunter 

Valley (Packham, 1969) and near Barraba (Price, 1973). 

The Tamworth Belt was deformed during the mid-Permian Hunter-Bowen 

Orogeny (Carey and Browne, 1938; Leitch, 1969). Broad open folds, 

becoming tighter as the Peel Fault is approached, were developed. Several 

stages of faulting, including one of low angle thrusting, are recognised 

(Crook, 1963; McKelvey, 1966; White, 1966). Following the Hunter-Bowen 

Orogeny the Tamworth Belt ceased to exist as a major depositional basin. 

3. The New England Fold Belt: 

The Tamworth Belt has been described as a foreland (White, 1966, 

p.10) or alternatively as a trough (Crook, 1961a) situated on the western 

margin of a major predominantly Late Palaeozoic depositional basin referred 

to as the New England Geosyncline (Andrews, 1938; Harrington, 1974). The 

deformed Palaeozoic fill of this depositional basin, with the associated 

intrusives, now constitutes the New England Fold Belt (Packham, 1969; 

the term used herein in the sense of Leitch, 1974, p.133). The New England 

Fold Belt extends from Newcastle northwards to pass beneath the Mesozoic 

strata of the Great Artesian Basin in southernmost Queensland. Reappearing 

from beneath this cover, the New England Fold Belt narrows northward to 



8. 

the vicinity of Townsvilie (Pig. 1.1) (Harrington, 1974; Leitch, 1974; 

Scheibner, 1974). The fold belt is bounded on the west in Queensland 

by the Hungella-Cracow Mobile Belt and in New South Wales by the Hunter-

Mooki Thrust System (Leitch, 1974a). The northern extension of the Tamworth 

Belt is usually taken to be the Yarrol Trough (Fig. 1.1) (Harrington, 

1974; Leitch, 1975), although Harrington (1974, pp.395-396) suggests 

that if this correlation is so there has been offset at some stage of 

their history. This apparent eastward displacement has also been 

commented upon by Leitch (1975), and others. Extensive areas of the 

fold belt are now covered by Tertiary basalts. 

Within the southern part of the New England Fold Belt, the Tamworth 

Belt is separated by the Peel, Pigna Barney and Manning River fault systems 

from a region of predominantly complexly deformed sparsely fossilifcrous 

stratified rocks ranging in age from Silurian to Permian. Low grade 

metamorphic rocks are widespread (Leitch, 1974a,b, 1976), while two areas 

of high grade metamorphics have been described (Binns, 1966; Gunthorpe, 

1970). Intruding these rocks are a large number of plutonic bodies of 

the New England Batholith, ranging in age from Carboniferous to Triassic 

(Wilkinson, 1974b). The region has been termed the Central Complex 

(Voisey, 1959; Harrington, 1974). Terminal orogenesis occurred during 

the mid-Permian Hunter-Bowen Orogeny. Gently deformed Late Permian 

terrigenous sedimentary rocks, derived from the underlying deformed 

Palaeozoic sequence (McKelvey and Gutsche, 1969), and overlain by thick 

sequences of acid volcanics are scattered throughout the region of the 

Central Complex (Leitch, 1969,1974a). 

4. The Tasman Geosyncline: 

To the west of the New England Fold Belt occurs the younger Permo-

Triassic Sydney-Bowen Basin (Runnegar, 1970). In New South Wales, the 

Sydney Basin separates the New England Fold Belt from the older Lachlan 

Geosyncline (Packham, 1960; Harrington, 1974) or Lachlan Fold Belt 

(Scheibner, 1973). The Lachlan Fold Belt consists of a Cambrian to Middle 

Devonian sequence, cratonised in mid-Devonian times, with subsequent Late 

Devonian-Early Carboniferous strata which were deformed in the Carbon-

iferous Kanimblan Orogeny. Marked petrographic differences between the 

Upper Devonian in the two belts led to the suggestion "that the Mesozoic 
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conceals a major arch like structure which separated the two geosynclines 

for much of the Palaeozoic, particularly during the Devonian." (Crook, 
1961a, p.173). 

The extensive Lachlan and New England Fold Belts, along with the 

smaller Early Palaeozoic Kanmantoo Fold Belt in western New South Wales 

(Scheibner, 1973) and the Permian to Cretaceous sequence of the Gympie-

Maryborough Basin in eastern Queensland (Crook, 1969), collectively 

constitute the Tasman Geosyncline (Schuchert, 1916) of eastern Australia. 

D- TIE STRATIGRAPHIC SEQUENCE IN THE TAMWORTH BELT 

The existing stratigraphic nomenclature for the Tamworth Belt north 

of the Liverpool Range is given in Table 1.1. The three different strati-

graphic successions given reflect the varying degree of lithogenetic unity 

within different regions. They are based primarily upon the work of 

Crook (1961a,b,c), McKelvey and White (1964) and White (1964c), supplemented 
by Chappell (1961) and Voisey and Williams (1964). 

A fourth stratigraphic succession was established by Manser (1968) 

for the area immediately south of the Liverpool Range. It was stated by 

Manser, however, that his new terminology could be replaced by that in use 

to the north when definite continuity of units could be established. 

Ellenor (1971) claimed this continuity established and applied the term-

inology currently in use in the Tamworth Belt to the north of the Liverpool 

Range to the Timor Valley region. Roberts and Oversby (1974), however, 

in mapping the Lower Carboniferous somewhat further south, utilised the 

stratigraphic nomenclature of both Manser (1967,1968) and Crook (1961b). 

E. PREVIOUS RELEVANT STUDIES 

Brief mention is here given of previous studies, published and 

unpublished, relevant to the Tamworth Belt sequence. Studies on such 

aspects as petrology, sedimentation and palaeogeography will be referred 
to in the appropriate sections. 

The earliest notable studies on what is now called the Tamworth 

Belt were a classic series of papers on the Geology of the Great 



10. 

_ 
E 
0 

x : +-> 

O *z 
0 

X 
•M 

P 
• r H 

0 
U 
p 
0 
3 cr 
0 co 
•S) 
3 
O 
p 
0 

11 j 
• r H 
p 
o 

X 
p 
o3 4-> 

U r—H 
0 

T 3 CQ 
P 
o3 X 

4-> 
P P 
oJ o 

• r H > 
p 
o o3 > H 
0 

G 0 
r P 

0 4-> 
X 
4-> P H 

PH 
o 

o 4-> 
P 

0 03 
P P< 
3 +-» 
o3 

r H u 
p 
0 
E o :z: 
u 

• H 
r-« »̂  « 
P -
o3 
P 
CO 

• r H 
4-> 
03 
P +-> 

CO 

+-> O C3 u • r H 
• r H •»-> 0 
P Q E +-J N ° 
i n /—- P r-H 

• r H £ O CO a - u . p 
03 o 

0 t—l a r 

i - H V O r—4 
T 3 C l 3 X 
P >H X > r - H 3 v—' 3 I-H 

X O ' ^ 03 CL 
X o P X 
4-> O P 0 
5- P 3 O P <-> U U 

o3 
E— 

•M O 
u en 

•r-i i—i 
P w 
4-> -—• 
<s> in u 

• r l E t 
C ri 

• H CT> 
X J r-H r-H 
+-» r-H 
P - H 
O ^ o 

a; u 
•rH - H 
P X 
4-> 2 (/) 
• H uj-
Q 

X 
o3 0 
P > 
03 r H 
CO CD 
P « 

• H U 
co 2 

3 
X ) 
3 

X ) 
03 
P 
P 
D 

U 

dnOHD A f̂tfVd 

0 +-> 
o3 P 
f - p o 
0 o 0 • r-H 
E •l-H P •M 
O 4-> O 03 

r - H 03 P +-> P 
CO o P 
p P • H O 
O o +-> P u-u p - 03 C3 

CO 03 
X T 3 p +-> 

T—H O O 03 -M 
r H O P H X i 03 o g P 
P* 0 • r H 3 03 

r—( Q u CO a? P c= r—i P o 0 rt 3 o3 u 2 H H 

o3 o3 

X 
H 
P 
ctS w 

0 P 
p £ o E 
M O 

cO 
P o u 

CL o o 

o 
•M 
03 

0 P 
P 0 0 
O E P 
• M O O 
(/) r-H - P 

x ! GO (S) ^ JI 
o3 
E ^ 
P T 3 
O 0 

U-. PQ 

4-> - H 03 o3 
03 P 0 

P - 6 0 ro E 
0 P > 3 
0 3 o o 

^ W J 2 

•M O - H 

* 
P o 

• rH 
•M 
o3 

O •—< 
[-Li r H 

3 
0 O 

• rH 
E P 

•rH 0 
P > 
P r-H 
03 -rH 
X co 

• H O 
C 0 P < 
p 

< r ^ 

a3 P 
X 3 Q 
P 
03 ^ 
C 0 > H 

dflOHD 
HJHCMWjL 

0 
X H 

r H ~ 3 
J - T 3 
03 - H 

W S 



11. 

Serpentine Belt by Benson (1915a,b,c,1915a,b,1917,1918a,b). His work 

stood largely unmodified for almost two decades, forming a strong 

base for subsequent studies. 

Stratigraphic and associated studies of the Tamworth Group are 

largely by Crook (1959a,1960a,1961a,d,1963,1964a,b,1975). Ellenor 

studied the Timor Limestone and associated Tamworth Group sediments. 

His work is summarised in the following publications: Ellenor (1970), 

Pedder, Jackson, and Ellenor (1970), and Ellenor (1975a,b). 

The Late Devonian sequence has been the subject of regional 

studies by Crook (1959a), Leslie (1963), McKelvey (1966), White (1966) 

and Manser (1967). Much of the stratigraphy in the northern part of 

the Tamworth Belt (i.e. Liverpool Range area and north) has been 

summarised in accompanying notes to the 1:100,000 Geological Mapsheets 

produced by the University of New England (Manser, 1965a,b,1968; 

McKelvey, 1968; McKelvey and White, 1964; Voisey, 1964; White, 

1964a,b,1965). In addition, over the last decade, numerous mapping projects 

and B.Sc. Honours theses, largely unpublished, by students mainly from 

the University of New England have refined the mapping and stratigraphic 

succession for considerable areas of the Tamworth Belt. Other relevant 

publications, essentially stratigraphic, include Voisey (1958a,b), 

Chappell (1961), Crook (1961b), and White (1964c). 

The Carboniferous succession has been described by Carey (1934, 

1935,1937), Crook (1961b), Leslie (1963), Voisey and Williams (1964), 

Whetten (1965), McKelvey (1966), White (1966), Manser (1967), Moore 

and Roberts (1976) and others. 

Recent advances in the stratigraphy of the region south of the 

Liverpool Range include the contributions of Mayer (1972), Hamilton 

et al. (1974) and Roberts and Oversby (1974). The Keepit Conglomerate 

is not present in the areas dealt with by these authors. 

The stratigraphy of the region is also covered in publications 

on the Devonian (Pedder, 1967; Pickett, 1972; Roberts et al., 1972; 

Strusz, 1972), and on the Carboniferous (Campbell et al. , 1969; 
Jones et al. , 1973). 
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F. NOTES ON TERMINOLOGY: 

A number of terms used extensively in this thesis -re here 

defined to avoid any confusion in their interpretation. 

Conglomerate: A clastic sedimentary rock consisting of usually 

subrounded to rounded terrigenous fragments 2mm or more in size in a 

matrix of sand with a variable mud content. Both clast supported and 

matrix supported varieties are distinguished on the basis of the degree 

of continuity of the framework grains. The clast supported conglomerates 

are characterised by a continuous framework and a high clast:matrix 

ratio, while the matrix supported conglomerates are characterised by a 

dispersed framework and a low clastimatrix ratio. The various grades of 

conglomerate recognised are based on the dominant clast size or sizes 

present. Thus a pebble conglomerate contains predominantly pebble 

sized clasts, while a cobble-boulder conglomerate contains mostly cobbles 

and boulders. The various clast sizes are based on the Wentworth (1922) 

grade scale (Table 1.2). 

Diamictite: A nonsorted or poorly sorted terrigenous sedimentary 

rock that consists of sand and/or larger particles in a muddy matrix 

(Flint et at,, 1960a,b). 

Sandstone: A clastic sedimentary rock consisting of sand sized 

(0.0625-2.0mm) terrigenous fragment? bound together by a matrix and/or 

a cement. The varying grades of sandstone recognised are based on the 

Wentworth (1922) grade scale (Table 1.2). 

Muds tone: A clastic sedimentary rock consisting of predominantly 

terrigenous detritus less than 0.0625mm in size. Thus used, a mudstone 

contains an admixture of silt sized (0.0039-0.0625mm) and clay sized 

(<0.0039mm) detritus. 

Stratification: Stratification is used as a general term referring 

to all thicknesses and types of layers (cf. Blatt et al. , 1972, p.111). 
Beds are defined as layers greater than 1cm in thickness and laminae as 

layers less than 1cm in thickness. The scale of bedding thickness used 

in this thesis is that of Ingram (1954) (Table 1.3). As used herein, the 

general term stratification also applies to any internal layering within 

a bed. 
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Table 1.2. Wentworth Grade Scale 

Millimetres Size Class 

2048 - 4096 Very large boulder 

1024 - 2048 Large boulder 

512 - 1024 Medium boulder 

256 - 512 Small boulder 

128 - 256 Large cobble 

64 - 128 Small cobble 

32 - 64 Large pebble 

16 - 32 Medium pebble 

8 - 16 Small pebble 

4 - 8 Very small pebble 

2 - 4 Granule 

1 - 2 Very coarse sand 

0.5 - 1 Coarse sand 

0.25 - 0.5 Medium sand 

0.125 - 0.25 Pine sand 

0 .0625 - 0.125 Very fine sand 

0 .0039 - 0.0625 Silt 

<0 .0039 Clay 

Table 1.3. Scale of Stratification Thickness (after Ingrain, 1954) 

Greater than lm Very thick bedded 

30 - 100cm Thick bedded 

10 - 30cm Medium bedded 

3 - 10cm Thin bedded 

1 - 3cm Very thin bedded 

0.3 - 1cm Thickly laminated 

Less than 0.3cm Thinly laminated 
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Graded Bedding: Graded bedding refers to a vertical gradation 

in grain size within a bed. Three types of grading are recognised in 

this thesis. Normal Grading refers to an upward decrease in grain 
size within a bed. Middleton (1967,1970) recognises two types of 

normal grading; distribution grading, in which the entire size 

distribution becomes progressively finer from bottom to top of the 

bed, and coarse tail grading, in which only the coarsest percentiles 

of the size distribution are graded. Inverse Grading refers to an 
upward increase in grain size within a bed. This upward coarsening 

is normally restricted to the basal interval of the bed, being followed 

by a massive or normally graded interval. The term reverse grading 
is herein used for an upward increase in grain size which extends over 
the entire thickness of the bed. 

Resedimented: The term resedimented refers to sediment which 

initially accumulated in an unconsolidated pile in shallow water and 

which was subsequently redeposited in deeper waters. The term does not 

imply any specific transport process. Deeper waters implies only below 
storm wave base (Walker, 1975a, p.738). 

Domain of Sedimentation: The term domain is used for an area of 

a depositional basin characterised by a particular type of sedimentation 

(cf. Pettijohn, 1957, p.632). Domain is used in this thesis in its 

broadest sense, to contrast terrestial and marine conditions of 
sedimentation. 

Environment of Sedimentation: A sedimentary environment is defined 

as "part of the earth's surface that can be distinguished from adjacent 

parts because of variation in the totality of all the conditions, 

physical, chemical and organic, that influence the surface." (Blatt 

et al., 1972, p.185). Environments of sedimentation are those environments 
in which sedimentation, as opposed to erosion e.g., is occurring. The 

degree of differentiation of sedimentary environments depends in part 

on the detail of the study, and in part upon the preservation of environ-

mentally diagnostic features within the sequence. The recognition of 

environments of sedimentation is based, in this thesis, primarily upon 

physical characters of the sediments deposited in these environments. 



15. 

Fades: "Sedimentary facies is defined as any areally 
restricted part of a designated stratigraphic unit which exhibits 
characters significantly different from those of other parts of 
the unit" (Moore, 1949). In the context in which the term is used 
in this thesis, the characters primarily reflect differing processes 
of sedimentation, and secondly, differing environments of sedimentation. 


