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ABSTRACT

The gymbols representing sedimentary rocks should be
based upon a practical lithologic classification and sound
symbol design. Established symbols must be considered. Features
not specifically related to rock types should be classed as
accessory and separated from the main symbols, except for a
few which are important to stratigraphic relationships. Only
about twenty symbols are required to represent most rock types;

recommended symbols are presented. -

INTRODUCTION

Symbols must be clear, but there are a limited number
of simple symbol de=signs and a large number of sedimentary rock
types. Poorly defined symbols can confuse rather than clarify
stratigraphic relationships. Apart from Bureau of Mineral
Resources Circular #8, which presented symbols for maps, two -
symbol systems, by M.A. Condon and S. Nasr, are used within B
the Bureau. All three, and others, are considered. . | _ _
A symbol system is required for columnar logs represént-
ing bore-hole or surface scctions of sedimentary rocks. ‘A sihgle
~colum is prefofable to more than one. The amount of data shown
on this column will vary, but all stratigraphic data cannot be °
"shown on onc column. However, in a good symbol system detailed

data can be included in the main column whon nocessary.

SYMBOL MEANING

Data on scdiments relate to lithology, textures,
structures and rock genesis. Some megascopic features are
unimportant to stratigraphic interpretation. Other features
of major importance, arc microscopic. Most symbols have to
be abstract, regardless of the scale used or the amount of
detail shown. Many common symbols arc abstractions of
lithological features. For cxample, dots for sandstone, lincs
for shale and bricks for limestone respectively suggest a
granular texture, thin bedding, and thicker bedding with
vertical joints. Bstablished symbols can be accepted, unless-
there arc very definite grounds for rejecting them. In
~ carbonates, for'examplc, there are a large number of genetic
and textural types.. The brick pattern is inadequate for
rcpresenting these, but the symbol has world-wide acceptance,
and rather than introduce new patterns for limestone sub~types
the brick pattern should be retained as a symbol base. A

sccond reason for doing this is that limestone intorprotation
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varies with individuals. If different symbols are designated
for say, sand grade limestone, oolites, and limestone generally,
than three obscrvers could siow the same bed symbolically in
three different ways. This also applies to clastic rocks.
Different gecologists could definc fhe same bod as sandstone,
lithic sandstone, arkose, greywacke, etc. If groatly different
symbols are applied for every rock name, then in extrcme cases
logs of the same scction by diffcrent aufhors could differ
radically. This is unlikely to result in improved correlations.
These points suggest that symbols should be based upon
characteristics likely to be designated uniformly by all
geologists, and that symbolic represcntation of more detailed
foatures should be by variation of this basic symbol.
Representation of rock types can be accepted as the
most important function of symbols on columnar logs. . Any
symbol system has to be related to lithologic classification
for this reason. Classification involves the following
parameters., .
(i) Chemical. Chemical composition is related to
mineralogical composifion. The identification
of carbonates is based on chemical composition.
(ii) Textural. Texturcs are determinate: thoy are
important to the classificaticn of clastics
aﬁd to porosity.
(iii) Mincralogical. Most rock types are identified
as being composed of specific mineral ~ssemblagces.
(iv) Genesis. Although rock gonesis is of major
importance in stratigraphic work it is always.
interpretative and not always dctermineble., In
meny cases the determination of gencsis is the
purposc bchind symbolic representation and correlation,
so it is impractical to base a symbel systom on
gonesis. '
The simplest classifications of sedimentary focks eiiphasise
(i) to (iii), and it is suggested that the following three-fold
clasgsificatory . basis could be used for symbols:
(1) All terrigenous rocks can be shown by basic
symbols for theo clastic grade classes,; i.c.
clay, silt, sand, and ccarscr grade rccks.
For example, marine orthoquartzites, neclian
sands, arkoscs, grcywacke, lithic sandstenc,
ctce., would all be represented initially hy

the basic sand symbol.
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(ii) Important scdimentary rocks such as carbonates,
' evaporites, coal =nd various organic deposits
could alsc be allocatcd basic symbols.
(iii) All important dingenetic and metasomatic
matérials and all cther specific minerals
~or rock types fecund in sediments can be
allocated basic symbols. The mineral symbols
allow finer representation of rock types in
the first two catcgories, c.g. a feldspar
symbol with a sandstone symbol would represent

arkosece.

SYMBOL SESIGN

Symbol design hasito consider the following peints:
(i) Standard symbols should_be in black and white§
colour involves difficulties in reproduction,
fading, and cost.

(ii) Symbol patterns should be as simple as possible.

. Compléx ones tend to be misinterpreted, miscopied
to reproduce indistinctly,-and to require more
drafting. _

(i1i) ‘The most commonly used symbols should have the
simplest design. Open or lincar symbol patterns
are less liable to block up and do not dominate
the pattern, thercfere are to be preforred to
closed patterns.

(iv) Many rock types can be represented by mixtures of
basic symbols. Symbols shculd be miscible to show
such roéks with clarity; c.g. 2 dclomitic,
argillaceous, silty, glauconitic sandstonec.

(v) Symbels should be adaptable to expressing
porcentage representation for mixed lithologies.
For example, it should be possible to indicato
at least shnle, slightly calcareous shale,
calcarcous shalcy shaly 1iﬁostonc, slightly
shaly limestonc and limestone, and proferably
other categorica., This should also be
practicable for rocks involving mere thani

two basic symbols.

(vi) Contacts and bodding habit can be very important.
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(viii)
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Symbols should be capable of imndicating thick or

thin bedding habit and sharp cor intergrading

contacts. Horigontally aligned symbols are most
adaptable for these purposes.

Symbols can be shown in more than one vertical column
on a stratigraphic log. If this is donc ease of
interpretation depends upon the relationship betwcen
data in the varicus columns. If they arc unrelated

or only distantly rclated, interpretaticn is not impaired.
However, if interprctaticn of cone column depends upon
symbol date in another the overall interprotation will
beccme less efifective because the human eye and brain
has to evaluate the intercolumn relationships and then
relatec this to the log as a whole. There is further
loss of interprotation if two or morc logs have tc be
correlated,

In detailedrstratigraphic work there may be an
abundance of observed data directly relating to the
sediments, including estimates of mincralogical or
compositicnal mixtures, genetic interpretaticn, grade
size rclaticnships, ncresity percentoges and types,
grain roundness, sorting etc. These data are too
veluminous to show in a single column, and the
present tendency is to use multiple columms on
which the data are plotted either symbolically or
by block diagrams of various kinds. If such data
arc directly related tc the lithclogy, however,
symbols should be used which allow them to be showm
on the main columnar log where this in considered
desirable, instead of, or as well as, on parallel
colunns., |
A large number cf stratigraphic features not dircctly
related to lithology can be important in corrclation
work. These include megatextural features like current
bedding, and structural data like dips. It is possible
to exclude most of these features from the main
lithological column without interpretaticnal loss
because of their distent relationship to the rock
types. There are about half a dozen, including
bedding, vnconformities, thin'streaks, covered
intervals, and finely interbedded (as opposed tc
intermixed) rocks which are closely related to either
depesitional history or the lithologies, and which it

is essential to include in the main column. These will
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be referrod to as miscellaneous symbols (Figure 1).
The remainder, which are less related, often stand
out'moroipioarly on an adjacent column and iill be
referred to as accessory symbols (Figure 2). Scme
nincrals present in mincr anounts can be important
stratigraphically yet nced not be included in the
main colﬁmnar log e.g» heévy residues. Others
nincrzls can be generally reproscntéd on the mein
lcg and more spocifidally broken down by symbels
cutside it. Both can be regarded as accessory
matorial, Fossil symbols can be tronted in the same
Wﬂ?, although even with non~dotailed wérk it may be
desirable to show thom on the main log.
The feregoing suggests that a symbel system could be 1laid
out as followsy
( Major symbels - basic symbols for main rock uypos.

. Minor symbols - basic symbcls for Spc<ncnry
Main ( a i 1
colun ( materials and commen nincrals.

— 1scollancous symbels - for features intimately

related to lithelogy or depositicnal
history.

Mincralogical symbols - for significant minerals
present in mincor amcunts cr for

(
(

A g finer subdivision of main lcg
ccossory

(

(

(

(

column rock types.

Megatextural symbols — for all featurcs of this type
not intimrtely related tc the scdiments
or their history. :

Fos311 synbols - for identification of fossils.

. SUGGESTED SYMBOL SYSTEM

Preccedenceis related to symbols in two ways. Organisations

with expericnce of strgtigraphic resoarch can provide & guide to
the practical worth of individusl symbols. Precedence alsc requires
that symbols which are genefnlly accepted should be enpleyed,
wherever possible. This applies‘particularly te symbéls used
with the Burcau. |

A great ﬂumber of symbol systems have been employgd at
various times and it is only possible to.cénéidcr a few, Excluding
Bureau systoms, the-éhéiéé made here was governed by aveilability.
Thoso considercd arc Shell 0il (System No. 1), Mob11 Oi1 of Canada

(No. 2), the Oklahcma Geological Survey (No. 3), and American
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Stratigraphic Scrvices Ltd. (No. 4). Professional Paper

Publication é!450-C, which contains symbolic logs and charts, hes
becn uscd as a guide to United States Geclogical Survey symbols
(Nc. 5). The symbels omployed by the I.F.P. (No. 6) arc alsc
considered (Fehr, 1962)., Finally, B.M.R. Circular No. & (No. R
M.A. Ccndon (No. 8) and S. Masr (No. 9) suggest Bureau proferencos.

For convenience, these systems are referrcd to below by number.

MAJOR SYMBOLS

Megograde clastics. Granule grade material is allied with coarser

clastics in Systéms:£‘1, 3 and 9, -but is not considered in the others.
In #3 and 9 Irreguler ovete’ sym’bols are used for granuios, pcebbles,
cobbles and beoulders, and the types are distinguished by varying
symbol size. Systom Ne. 1 rccommends this proedurc as copticnal,
and uses 2 similer symbél. .

Brecciaé beloﬁg in this subclass of rocks. Scparato
symbels are given for these in Systems # 1, 7o 8 and 9. ;# 7 and 9
use trianglcs cf various types; 7# 1 uscs irregular rmulti-sided
closcd symbcls and 528 uscs both. Even in cutercp it is not always
practical to differentinte broccias and conglomerates, as shape of
conponents is the essential distinguishing feature, and shape may be
gradaticnal. This suggests that synbels for all megograde rocks
should be related and capable -of illustrating shape gradati;ns. The
Shell symbol for breccia and the more general cvate for rcunded
‘megagrade clastics scem adequate for this purpose (Figure 1).

There are difficultics to logging megngrade rccks from bit
sahplos unless they are nolygenetic, when the lithclogical range
of cuttings indicates their prescnce. If moncgenetic, they may
be impcssible teo identify. If they are identified, they can be
indicated symbolically by supcrimposing the appropriate megagrade
symbel on that for the parcnt lithelogy.

System #4 attenpts to show .lithclo.gies of the component
fragrnents inside megagrade clastic symbols. Vhether or not this
is donc should bo a matter of individual taste, as should sizo
variation of symbels to suggest clastic fragment size.
Sandstenes. The universal symbel for sandstcnes consists of
dots, and this symbol will apply to all sand grade rocks cxeept
sand grade qarbonates and pyroclastic rocks. Uhere various
types of sandstones are shown symbolically, the simple dot

pattern will rcpresent quartz sandstere.
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Siltstones and Clay Rocks. Clay and claystone are geherally

differentiated from shale in symbbl systems although composcd

of similar meterials. By some definitions claystones are

silty.

By most, however, they are pzlc ccloured, softish,

often relatively thick bedded rocks while shalgare generally

indurated,; thin bedded and darker. The two rock types are

otherwise closely allied. Shales predominnte, so mey be used

for compariscn with siltstoncs.

There is more variation in the usc of symbels for shale

and siltstone than fer any other common rock types. In differont

systems

Systen.
1

O oAU A W

the sane symbol is scometimes usod fer either.

Siltstone (4) Shale (B)

Dcuble dets ' Dashes (with other
combination. symbols)

Repented dash/det Blenk "

Horizcntal wiggles Deshes

Druble dots ‘ Dashes of varying length

Repented dash/3 dots Dashes

Dashes Unbrcken lines

Dashces " Unbroken lines

Deuble dots - Dcuble doshes.

*Of these symbels  Nos. 34, 2B, and 9B can beﬂccn;iderod

‘undesirable on grounds of lack cf confcrmity.f ;¥3A can be béttér

'employed for clay rock.. # 2B has limitations in showing rocks

with an argillaceous conponent, e.g.  argillaceous sandstones

,6{9B has ne major drawbacks but would put the Burecu at a

disadvantage in dcaling with logs criginating in other organis-

ations.

to dots,

This reduces the sclection of symbols for siltstones

dashes, or both, and those for shale to horizontal lines

of various length. In spitc of their wide application symbols

involving dots are not to be recommended for siltstcnes becauses

(1)

(i1)

(iii)

S5ilt is not a mixturc of sand and clay particles; but
is a distinct rock type composed of‘micrograde
particles. The use of dots in any formileads,

or can lexd, to ccnfusion with the sand symbol;

Silt grade rocks rarcly hove permenbility, but

are mcst important stratigraphically in that

s8light gradc size changes can form either cap

rock or reservoir rock. As borderline recks,
siltstones require clear symbolic definition.

It is impossible to show sand/silt mixtures symbclically
if both dots and dashes, or dots alone, arc used

in the silt.symbol. Mixed rocks of this type, like

siltstones, can have stratigraphic significance.
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(iv) Drafting is complicated if dots arc used, bocause
these have to be allgned to mlnlmlsc cecnfusion

with the sand symboi.

On the basis of these pcints dashes are recommeonded o
the silt symbol (Figure 1).

Horizontal lines of cne kind or ancther are almost
universally used for shale. The unbroken line uscd in Systens
#6 2nd 8 has drawbacks in that it is the stondard symbol for
bedding. Where shales ocCur alone they are thin bedded, and
there is no objection to an unbrcken line. If rocks arc only

partly =rgillacecus however, it is impractical tc use this
symbol. Apart from giving a false impressicn of bedding, it is
impossible to show proporticns of argillaceocusness. An apparent
sclution is to use a2 brcken line for shale as well as siltstones,
and to differentiatc between the two by making the shale line
appreciably longer. This is rccormended here (Figure 1) and
scems close enough tc symbols alroady in use to be acceptable.
Carbonates. A brick pattern for limestones and a rhombic cne
for dolenites are acceopted for carbonates, as these are employed
on a worldwidc basis. These symbols have limitaticns for '
detailed work, but cen be used as a base to shcw almeost any type
of detail, including genetic and grode size relaticnships
(sceUsc of Symbols), ,
Ivoporites., Of the nine systems considercd two (#2 ond 3) do
not distinguish botween anhylrite and gypsum and four G% 1, 4, 8
and 9) do sc. Two systems (# 6 ond 7) do not give symbecls for either.

Teathering and subsurfoce scluticn both tend to form
gypsun at the ecxpense of anhydrite, and in subéurface’samplos
the two are conmonly intimately mixed. In petroleunm geoclogy
there is often little peint in trying to separate the two rock
types. * This nced not apply to cther stratigraphic work, but it is
suggosted that one basic symbol will sufflce for most purpcses.
If further detail is requirced an-‘accessory symbel can be used to
diffcrentiate between the two deposits,or size or spocing
voriations can be nade on the basic symbol. .

Systonxi¥1 is the only onc in which potassium ~nd
megnesium salts are differentiated symbolically. As these
deposits arc rare it is suggested that they can be shown by
the symbol for halite for most work, and wherce necessary cen

be distinguished either by an accessory symbel or a variant -of

.the halite symbeol.



=OQ

On the foregoing peints only twe basic symbols are
neecded for evaporites. The symbols used in the systoms con-

sidered are as follous:

Systom. Anhydrite & Gypsun . Halite
1 Vees Inclined cross hatching
2 Inclined cross hatching Cross hatching
3 Inclined parallel lines Cross hatching
4 Inclined parallel lines Cross hatching
5 Inclined parallel lincs ?
8 Inclined or ordinary
' cross hatching Squares
9 Vees | Squares.

The majority of symbols for halite consist of cross
hatéhihg, This symbol is morec easily drafted than squares and
is more adaptable to showing perccntdaes and inclusions
(Figures 2 and 3). For profeorence the symbol for anhydrite
and gypsum should be related in désign to that for halite,
sc inclined cross hatching is rccemmended. It is more mixible
than the vee symbol, and leaves the inclined parallei line
symbol free for other usec.

Coal. The coal symbol is zccepted on a werld-wide basis as
g01id black infill., This is capable of showing beds or thin
strcaks but has virtuaily no miscibility. Special symbols
of the type suggested in B.M.R. Circular 7# 8 will be necessary
for representation of different kinds of coal, Isclated plant
rennins should be distinguished from coal (Figure 2).

MINOR SYMBOLS |

Many minor symbols require careful consideration for
niscibility because they will feprosont ninerals in varying
amnounts or will be supcrimpesed to represcnt roplacenent
material. A number cf nmincrals or materials could be considered
cither minor or accessory in status, depending on their rclative
abundance. Most of the commcner ones are considered as minor
here.

Chert. Clastic chert is faifly commicne  Where it occurs in
megagrade‘clastics it can be showm by empioying o secondary
chert symbol within the clastic one. Cléstic chert of sand
grade can be shown by a lithic symbol, discussed below, or

more specifically by a variant of this symbol. Deposited

chert is probably rare and nost is composed of organic

material like sponge spicules, radiolerin, or dintoms. It

can be identified as such by appropriate fossil symbels. Apart
from clastic' chert therefore, the majority of cherts encountered
in scdiments are dia&metic or metascmetic in origin. They

range from patchy silicification through well develuped nodules
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to massive replacenent chert. The chert symbol used in almest all

symbel systems refers to this type. Those considered here enploys

Systen Symbol
1 Triangles (311161f1cat10n) and cyes(nodules)
2 Triangles
3 Triangles
4 Triangles of several types
5 Triangles of itwo types
T Clusters cf slont parallel dashes
9 Slant p“rallel lines.,

Trlangles are the nost fﬂvoured symbcl on a world-wide
basis. Of the systems considered, it is only within the Bureau
that slant lines have been used. This ulfflculty has to be
resolved qrbltrarlly. It is reccimended here thﬂt a slant

arallcl line synmbol shculd be uscd becauses
(i) This symbol has precedence within the Bureou.
(ii). The symbol has great n1s01b111ty. Percentage
representation is easier and the host rock |
symbol stands out beneath the chert symbol.
(iii) The triangular symbol might be confused with
the breccia symbol.

Clays and claystenes. If a straight line is used to show shale.it

seems logical to suggest & wavy line of similar length for clay
rocks. Shale/claystone mixtures. can then be represented pro-
portionally either by varying thevamplitude of the wave or by
internixing straight or waved lines. In either case the
advéntages.of the basic shale symbel would be preserved.

With speciaiised work it may be neceséary to identify
specific clays like bentonite and kaclin. This is easily done |
by varying the basic clay symbol. Symbols of this type are |
. suggested on the accesscry column. They also could be used
on the main columnar log. '

Diatomites, rﬂdinlnritos, and spenge spicule depesits.

These er sits should be trented as crganic rocks.
Fossil symbols can be superlmposed upcn the lithological 1Pg to
show them, using the prlnqlpal of proportlonal representation,
If the rock is completeiy‘organic only the fessil symbols neod.
be used. Secondary Silicificaticn may be pfcsent with these
rock‘types, '_ _ ‘
Feldspar. This mincral occasionally forms sedimcntary rocks,
and is important in some clastics. Symbols used for fcldsPDr,
are rhombs (Systoms §¥ and 8), upright crosses :?2’ 4, and
9), and oblongs 3 Néne was specifically sugbestod in
B.M.R. Circular # 8. ‘

Ln open symhol is always preferable to a closed one.
Bofh for this reascn and on & numerical basis the upright cross

is sﬁggested as the most suitakle symbol for the Bureau.
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It has igneous connotation which allows its use when there is
uncertointy as to whother the feldspathic rock is clastic
or is ignecus material in place.

Glauccnitc. Greensand noy be cempletely composed of
glauconitc, but the mineral is more typically disseminated
in sandstones and carbonates. Symbels suggested for the
ninerdl vary groétiy. It is treated as an accessory in
Systems #1 and 2,vwith letter references. A wave-like
line is used in two others (# 3 and 4). System #8 and

9 use a éymbol rather like that'for cenglomerate but with
the background in scolid black. J | . -

None of these symbols is very satisfactory. The
conglomératio cne is immiscible. The Wavc-like symbel is'
close to the clay sy@béllsuggosted here, It scems appropriatel
to proposé‘& ﬁéw symbol for glauccnita. The arrow-head one
(Figure 1) is suitable, o8 it is opon and con be ropresanfea
proportiondtely. It is élsc standard on the Typcmaster machine
(sce Use of Symbols).

Lithic Materials. None of the systems considered give & specific

Ve

© symbel for 1itlde ceonstituents This sand grade material is
usually composcd of chert, clay 2nd grains cf unidentifiable
material. A symbol is suggested which seems appropriate.

Iznocus rocks. In sedimentary geology the initial classification

of igncous rocks should probably be into pyroclasiic and non—
pyroclastic, In the latter type classification can be based upon
cither node of emplacenent and/or composition. Mede of emplace-
" ment can generally be observed cr deduced from the stratigraphic
log itsclf. On this basis composition is probably of greateét
importance. For general work subdivision into acid, intermediate
and basic should suffice. |
Non-pyrdclnstic igneous rocks are mainly thick bedded or v
massive, so symbols for them can be highly individuel., ~Pyroclastics,
in ccntrast, are often interbedded and iﬁtérmixed with scdiments, so
require niscible symbols. '
Igneous rccks ore not considered in twe systems (#8 ond 9).
In the others there is a variety of both classificatory breakdowns
and symbols, Systoms'¢¥2 and 3 have the simplest systems., #{2 uses
cne ignecus (intrusive) and one voleanic (extrusive) symbel. #3
has 2 symbol fof acid 2and a symbol for baéic igneous_rocK;“ The
syrthols in all the_systgms consist of a variety of crosses,
voes, irregulnar andpaired doshes. B.M.R. Circulnr #8 gives

latitude of choice. It is suggested that the most suitable

P
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general symbols for the non-pyroclastic igneous rocks (Figure 1) arc:
icid rocks - crosscs on edge (£7 and #1)
Internedinte rocks - cpened crosses on edge (#6)
Basic rocks ~ irregularly plotted veos (F2, 4, & T)

' Pyroclastic rocks fange in grade from agglcmerates to
tuffs and in composition from acid to basic, Differentintion of
the various types will be nécessary in specific cases. The
best way of doing this is probably to use & basicbsymbol for all
pyroclastic rocks, and to vary it according to composition, grade
size or texture. The most logical basic symbol is the ignecous
vee (Figure 1), oriented to indicafe bedding. Thé symbol is open
and miscible. More specific pyroclastic types can be indicatod/by
adding dashes etc., tc the vee or by varying the size of the symbcl.
Different fypes of tuff wére differentiated in the first woy by
Fehr (Systom #6).

Metamorphic rocks. /fAn inclined wavy line symbol, used in Systems

#1 and Ts cen be accepted for metamerphic rocks. The symbol,
which is an abstraction of contorted bedding, has the-advantage
that the nature of the rock also can be indicated.

Micas, Various types of mic; are a signific@nt componoht of some
greywackes and shales. Only Systom #?3 gives.a syrmhol for mica.
This is a shallow vec, and is toc similar to the pyroclastic symbol
to be acceptable. Superimposcd very short parallel (ashes seems
an appropriate symbol for micas, and is suggestc& herc (Figuro 2),
to be used either as an adcéssory symbol or within the main log.
in acdesséryvletter symbol will sufficc in éomo cases,

Phesvhates., As well a3 forming econcmic dencsits, phosphates,can
be significant in stratigrophic correlation work. Twe symbols are
used for the mineral in the sysicms considered. These are a

double dot in 42 and 4, and an infilled "ph in # >t [ne double
dots, or alternatcly =n accessory letter symbel, is recommended,

Phosphates tend to be disseminated or in nodular form rather than
nassivé. The symbol is adaptable to all three cases (Figures 1 and 2).
Pyrites. This sulphide is widely présent in shales, and althcugh
shown as an accessory may be woerth representing on the main log.

Only Systen #‘3 g‘ives. a2 specific symbol for the mineral. This is
accepted. ' '

Sidorite and ircn oxides. Both sedimentary iron carbonates and iron

oxides can hc of commercial interest, and can be significant in
correlation work, It scems reasonable to use 2 symbol of similar
design for both. A least a proportion of iron depcsits are due

to selective replacenent and tend to be nodular or massive.
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of the Bystens oo r51aercd only #74 zives symbols for
siderite. These ara slant lines for bedded de“081ts and solid
dots for pcllets. The lzttor symbol could lead to confu51on.
Pellets will cither be clastic and can be shown by a clastic
synb"l, or will be sccondary and can bc ehown by a concretion symbol.
The parallel line symbcl thorofore, is acceptcd (Figure 1). It
is miscible and canvbé sdperimposed on the symbols for host rocks
where the debdsits are secondany. Liﬁe spaocing can be varied
to differentiatc between oxides and carbonates. For further
differentiation,.other spacing could be adoptgd‘or the lines
could be broken. - -

Miscellaneous SymBols

The miécgllanoous symbﬁls shown on Figure 1 are fairly
stanlard. The thin streek symbol is for very thin beds of
significaﬁt lithology which cannot be shown ot log scale without
over cnphaS1s. The renerel porosity symbol is of use in petroleum
geology and hycrogeology, and is ccnventicnally shown on the left-
hend side of the main idium.

| ACCESSORY SYMBOLS,

As already noted, tho deflnltlon of both mineralogic -and
f03511 Symbols as accessory or nminor is somewhat arbitrary,., In
specific cases most could be used within the main colummar log.

On Figure 2, where only letter symbols are given for mineralogic
and fossil materlals, it is 1ntended that the symbcl should be kept
off the main log. Where abstr;ct synbols are given their placing
will depend mwinly on the amount of detail desired on the main log.
The symbols for depOS1tlona1 unJ structural featuresarezrelatlvcly
dlstantly related to lithology, so can be kept off the cclunnnr

log at all tlnes. _

The accessory synbols do not nced to be specifically discussed.
They will either be acceptadle or. unacceptable.. A number a2t least
will require alteration. Most.originated with. Systens ﬁ?j,-B and 9.
Ncne was éuggested in B,M.R. Circul~r #8. Letter or abstract symbols

clready in use for surface maps are given without change.

USE OF SYMBOLS

It is in use that symbol systems préve themselves.
Excluding the accessory symbols, most sug nested here have beeﬁ
proven practical. Arong other things, properly de81gncd Symbols
shculd be adaptable to percentage representation of component

mixtures. How this is done should be largely a metter of chcice.
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Figure 3 illustrates one way in which rocks consisting of mix-
tdres of two components can be visuaily identified by symbols for
seven percentage combinations. Proportional representation of
three or more components is also possible with the symbols, and
can be performed as systematically as desired. Figure 3 also
shows how various rock types can be represented.

Some detailed logging methods can be considered briefly,
to show that the symbols swggested here are adaptable to the
methods.

i) Systems ﬁ¥ 1, 2, 3, and 4, all use colour to emphasise
lithological data. This has advantages and no obvious disadvant-
ages, and colour can be superimposed on any black and white symbol
system. There would be point to devising such a system for
optional use within the Bufeau, possibly felating interpreted
depositional ehvironment with lithological representation. Al-
ternately, the present Buréau colour scheme'for age indication

" could be employed on columnar logs.

ii) Organic deposits. The accessory fossil symbols can be intro-
duced on the main columhar log to show carbonate rock genesis.
This is done in System ﬁ*4, by introducing between one and three
symbols to represent varying percentages of fossil material. Tﬁe
method tends to clutter the columnar log unless the carbonates

are compositionally pure, and only unrecrystallised limestones

are readily interpreted genetically. The method can be useful
nevertheless. .

iii) Grade relationships are important to intergranular porosity
and permeability development in sediments, and any system which
-emphasises these relationships is of great use in petroleum
geology. Clastic rocks and their symbols are based upon general
grade size distinctions so the use of these symbols, plus others
like the porosity symbol, and the accessory calcite or silica
infill symbol, will provide some idea of grade size relationships
end will tend to giwsatisfactory correlations. Carbonate inter-
pretation is less satisfactory with standard symbols. A system of
detailed symbols, based upon the basic ones, has been described
(Drummond, 1963) and will be found effective in many cases both
for showing detailed grade size relationships and improving carb-
onate correlations.

Sandstones cover a considerable grade range (1/16-2 mm.)
and detailed grade relationships within them can only be shown by
adopting more specific symbols. Fehr System ($6) employed dots
of varying size for different grade classes of sandstones. A

number of combinations of dots of varying size and arrangement
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is possible so this method, or one similar to it, can be
recommended as an optional way of show1ng detalls of sandstone
grade 31ze in stratlgraphlc work.

‘ The Bureau has oraered a Typemaster machlne for log .
: oompos1t10n, and the symbols suggested here were restricted,

wherever practlcable, to those already on the machine. of the

;.major symbols only shele and the anhydrlte/gypsum symbol are

.. not present on the machine. Of the minor ones, claystone,
pyroclastics, sideriﬁe; and iron ore symbols are ahsent. How-
ever, standard machine symbols can be adapted with very little
change to most of thesec. ST .

The Typemaster has limitations in showing mixed lithol-
ogies, so will'be of most use for sections in which lithological
descriptions are'generalisedlto sandstone, shale, etc. -Detailed
sectione:will have te be completed by hand. No accessory
symbols are available on the Typemaster. This makes the location
of these on an accessony coiumn,»which can be filled in separately,

all the more acceptable.
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Fig1
LITHOLOGIC SYMBOLS

MAJOR SYMBOLS

Megograde clastics: breccio to conglomerate. .

Sond rocks

Silt rocks

Shale

Limestone

Dolomite

Gypsum ond onhydrite

Halite

Coa/

MINOR SYMBOLS

v, .

///// Secondary chert, patchy to massive..
P W
gy Clays or claystone
—:_—o—_;o— .

e — Feldspar
S >— >

—< < Glauconite
e
rrin Lithic maoterials of sand grade including chert,
gt clay grains and unidentifiable material .
X X XX .
X X X % Acid
K757

/SN Y Intermediate

L L /gneous rocks

DAV ooy Bosic
\IA7V<L A

VoV ov L

vV v Vv Pyroclastic, in general

VY V

: Metomorphics : general and quarlzite.
Phosphate

\\\\\ Siderite

\W /ron oxides

MISCELLANEOUS SYMBOLS

Bedding(between sandstone and limesftone )

’\‘rv Unconformity or disconformity(between sandstone and limestone )

No exposures or no samples

Partial exposure(sondsione)

Finely interbedded rocks(25% sondstone,75 % shale)

> | Thin streckslanhydrite and coal)
>

Concretions(phosphate, chert and iron ore)

. Porosity (good fto poor)

Bureau of Mineral Resources, Geology and Geophysics, Nov. 1963 To accompony Record No.1963/16/ X AUS-2-8
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ACCESSORY

SYMBOLS

DEPOSITIONAL AND

MINERALOGIC
An Anhydrite
Ba Barite
Bx |.m.| Bouxite
Be |~ | Bentonite
Bit Bitumen N
C | @ | Colcite crystols
H Colcit'e infill { partiol
HLLl and complete)
Jl‘ﬁn
Do| Q| Dolomite crystals
Gl [>—| Glouconite
Au Gold
Gp Gypsum
Ck |~| Kaolin
L Limonite
Mg -Magnesium salts
Mi | = | Micos
Ph| ee Phosphate, disseminated
K Potassium salts
Pyl o | Pyrites
- | Salt inclusion
Sl Selenite

Silica infill (partial
and complete)

Sulphur

Sulphide residue
(Asphaltite)

STRUCTURAL
23| Massive bedded
C3| Thick bedded

I

<[wlwl B8]« R [«]=le]a IR IN 3TE][3]E [N

X

3

hd

hs

¥

of Minercl Resources, Geology and Geophysics, Nov. i963

Medium bedded

Thin bedded
Laminated

Wave maoark

Current bedded
Undulote bedding
Fluting

Cross bedding
Graded bedding
Scour and filt

Burrow strucrure
Convolute ilaomination
Load cost

Slump structure
Trails

Orgonically reworked
Cone in cone stucture
Solt cost
Tectonically disturbed
Highly disturbed
Jointed

Slickensides
Stylolites

Hard tormation

Hord streak

Dip, where measured

To accompany Record No. /963 ./16/

[192(e|~[0[ |c]e|e|H]|d|e|R|™e|c|e (0[O (|]]el|L|ri<|d[<a|DINX

FOSSIL AND GENETIC

Algae
Ammonites
Amphipora ~
Belemnites
Brachiopods
Bryozoa
Calcarenite
Calcitutite
Calcirudite
Chm;ophytes
Conodonts
Coprolites
Corals

Crinoids
Diatoms
Echinoids

Fish remains, general
Fish scales
fForaminifera
Fossils,general
Gastropods
Graoptolites
Klintite

Oolites
Ostracods
Pelecypods
Pisolites
Plonts,generol
Pseudo-oolites and bahomites
Radiolario
Silicified wood
Sponge spicuies
Sporomorphs
Stromatoporoids
Trilobites

Vertebrotes, general

X AUS -

Fig.2

2-9



Fig 3

EXAMPLES OF SYMBOL USE -

I} Yo REPRESENTATION

AW/<5% B | AW/ 5-20%B| AW/20-40%B A8 BW/20-40%A|BW/5-20%A | BW/<5%A
Limestone [t/ VAT Vi VA /1 Dotomite
” ...A.-A-A- 2o 0 0 O o o Sm‘e
" —1——J Y Eh 3 B e Sandstone
» g | ! b3 ! Salt
» VIL7AZL 7 LL V7 LYV LALL AL L) siiieitied limestone
Siltstone - == - == _— =] Shale
Faldspar rock [T ¥ + ¥+ ++ 1+ + +"+ + [+ + 7+ .+ S N S +: ~:] sandstone

2) VARIOUS ROCK TYPES

Shaie, groding down to
timestone(calcilutite)
Limestone, slightly silicified
m ,with abundant chert nodules
o , with obundont anhydrite inclusions
o , slight dolomitic, rother sandy
“ , (caleilutite)
v , {colcilutite, slightly argillaceous)
" , {30-60% oolitic,sandy)
, (5-30% crinoidal)
., {pelecypod coquinite}
" . (conglomeratic)
" , {conglomeratic, alternative method)
Radiotarite
Diatomite
Greywacke, {quortz sand,lithic sand, sitt, mico)
Greywacke , { tithic sand, silt,mica)
Arkose | {quartz sond, clastic feldspar)
Feldspothic sandstone
Tillite,(conglomerate in clay matrix)
tron oxide replacing siltstone

hes Andesitic tuft
e Rhyolitic tuff
LMo v Bosaitic tuft
VAR Bosaltic agglomerate
__@ B Basaltic agglomerote (alternative method)
°f = /=] Gneiss, (mico, quartz)

Bureau of Mineral Resources, Geology and Geophysics, Dec. 1963 TJo accompany Record No./!963//6/ X AU S"Z"IO :
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