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What is statistics?

STATISTICS is a branch of mathematics concerned with the investigation of
variability in natural phenomena, particularly with the recognition and analysis of
regularities in natural phenomena and relationships between different natural
phenomena. The principal aim of statistics is to provide a basis for drawing objective,
justifiable and verifiable conclusions from limited observational material (or sample
datasets).

GEOSTATISTICS is a branch of applied statistics concerned with the research issues
specific to geosciences.

Why do we need statistics in geosciences?

We do need statistics in geosciences because:

e Our geological data are inherently statistical, derived as some
very limited sample datasets.

e Our datasets always need to be summarized in an easy and
objective way - for an overview, conclusion and comparisons.

e Statistics prevents us from drawing subjective inferences and
conclusions from our (generally objective) data.

e Statistics allows us to evaluate other researchers’ data and
conclusions and in this way re-assess many existing theories.


































































































































The correct radius of each sector (or frequency
circle) of a rose diagram can be calculated in at
least two ways:

(a) The radius, r,q, of a unit frequency (= 1%)
circle is assumed, and the radius of any other
frequency circle (or rose’s sector), rg, is then
given by:

"/%=’|%\/7- (1)

For example: if rjg =5 mm is assumed, then the
radius of f=25% sector is ry5q = SY25 =25 mm.

The same formula applies when pure number
frequency (number of data in classes), rather than
number frequency per cent, is used in the di-
agram; only the % symbol has to be omitted in
such instance.

(b) The total area, A, of a rose diagram is
assumed, and the radius of a particular frequency
circle (or rose’s sector), /4, is then given by:

ne=V(2-A4-f)/(n-w), ()

where the other two symbols are: n = total num-
ber of data (if number frequency used) or 100% (if
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number frequency per cent used); and w = sector
width in radians (1 rad = 180/7 degree).

As in formula (1), the % symbol has to be
omitted if pure number frequency, instead of per-
centages, is used. For example: if n=60 (mea-
surements) and if one assumes 4 = 3000 mm’ (30
cm?) and w = 0.523 rad (30°), then the radius of
f =25 frequency sector 1is:

rys = (2 - 3000 - 25) /(60 - 0.523) = 69 mm.

Some computational effort is thus necessary to
construct the circular histogram. Although the
computation itself is simple and relatively rapid,
many geologists may find it somewhat discourag-
ing or inconvenient to use a numerical procedure
for purely graphical purposes, especially when a
large number of diagrams are to be constructed. It
is, therefore, more practical to produce a standard
frequency net (Fig. 3) for plotting the data. With
the use of such a net, the construction of a rose
diagram becomes as rapid as the construction of a
simple, columnar histogram.
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to higher values, if needed, with the use of formula (1) given in text; r;q =8 mm in the present case. The % symbols have to be

omitted if pure number frequencies (not percentages) are plotted.

From Nemec (1988) in the journal Sedimentary Geology, vol. 59, pp. 149-152.

A computer software EZ-ROSE (an application of Excel and CorelDraw plotting correct rose diagrams and
calculating all the related statistics and tests) was published by Jaco Baas (2000) in the journal Computers &
Geosciences, vol. 26, pp. 153-166. The software can be downloaded from the following website

http://www.iamg.org/index.php/pub

lisher/articleview/frmArticleID/103

or can be received upon request by e-mail from <j.baas@bangor.ac.uk>
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4 _ N-Z2R;
IW  N-m 7 |calculate W fom the
- i‘ A ﬁ Hrst equation, ':;(h:” Jrgert
L rh) - ZRicBe ][Rt S

Assume an acceptible  nsl-of-enmor bovel () wmd Eind Hhe

°°"">5?°M")nﬁ value of Ko from TABLE &) _ﬁr AX'W K. The
K svalue can also be cahculated from the Rao formula:

Ko = Zz/B¥ |
whee Z o s taken fom TABLE 4B for the selected oC.

Based on the values of W, Vand Ko, e can estimate

the values of n or m that will satlsly +the requirement
for the accuracy of mean vector estimatlon : Y- rAY.

I€ My s the number of awzdloble oulerops, then Vhe
necessany rmmbec of mezsurements per outersp sheuld be

n . = 1
OP'E —W(mm'Ko*‘—_\d‘;’)

T¢ Hhere are numerus owforops ond we wish to tale only
o tertedn minimal mumber of mezsurements (N ,.,) per
owl—mop, Hen e number of ow!—mps to be visited Us:

1 1 1
T + =
o= e (w- e N

The same approach com be wsed 4o optnwze the samphn
procedume. P tee-ddmensionzl vechonal data (next sechbn).
[Fom Watson (1966) in Journzl of Geolagy , v. 74, p 786-79% |






B Chi-square test of spher'cal untérmo‘ig___ 57
The Fisher distrihution ts o sphenlezl ew'mlmk of He
von. Mases cirewlam-normal distibytion amd the Gaumssian
ltnezr (one- dimensionad) normad dostrbution.. A parametic
approach assumes thak the three-cimenshnal vectorial ppulztion
sampled hax o sphenkcal-normal dustibution. To meet Hu's
rea/w‘mmwi‘, the population’s dstrubution shewld ak bezust bo
non-umcform amd ummodal, amd ts vedtorjal concemtretion
should be K >0 (& undfeorm dstbution has k=0). - ,
Tt has been demonstrated +hat & non-undform undmodal
sphendeak powaﬁbn) on terms of (ts stereo-net plot, Us
approxemated by Yhe fol'sson dustibution (see p. 2-10).

Ts property cam ke used to test the dWstribuwtlon undformity,
whWeh means the followmy hy pothesis

{ Ho: The ppulztion’s dWstbulion conforms to

Porssomlan dostadton le., Cs Mﬂ-MM’@rm)
H1 : The POM&)LdOVl(J sty does ot Conx‘%rm_h
Poussomlan ddstributibn (te., Us un{é{jﬂgjﬂ;@ og 20)
The stercoplot Us devided it equal-aren blocks,
or couttng creles, amd the numbe of data (projection
petafs) n each blode is counted. The resuwits are
summanized in the form of o frequency teble.,
EXAMPLE o
Class, X: Ol1412 (34| 5] >6
Frequency, fi | 28 (16| 8|42 2] O | N=60

N= total nambec of blocks 4 _These tio values mean that-

there are 8 bleeks containing
2 data peunts each.

The demstty funckion of Podssopdam dustibutdon (s -

X¢ =

El: (xl“7'l> = ‘)\X"e”
the density (ﬂe«wemaj of class value X :
the. ddstdbutten’s me>a/ni "

ortlenlar cless value ;
‘;,Lao,bm)c cofd-awf? (2-#1828);
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The following short description of this method is from Dawis (1986) “Statistics
and DatavAnalysis in Geology”, Wiley & Sons; New York, pp. 248-69.











































































































































DF

0.995

o

0.99 0.975 0.95 0.90

0.75 0.25 0.10 0.05

The exact critical values for DF > 150 can be calculated as follows
For a =0.05, 5005 = 1.0499 DF + 26.664
For a =0.025, %0.025 =1.0623 DF + 30.192
Fora=0.01, %p010=1.0739 DF + 36.555
For a =0.005, y9.005 =1.0781 DF + 43785

0.025

0.01

0.005
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